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Abstract

Introduction—Despite consensus guidelines on best practice in the care of older patients with 

cancer, geriatric assessment (GA) has yet to be optimally integrated into the field of oncology in 

most countries. There is a relative lack of consensus in the published literature as to the best 

approach to take, and there is a degree of uncertainty as to how integration of geriatric medicine 

principles might optimally predict patient outcomes.

The aim of the current study was to obtain consensus on GA in oncology to inform the 

implementation of a geriatric oncology programme.

Methods—A four round Delphi process was employed. The Delphi method is a structured group 

facilitation process, using multiple iterations in order to gain consensus on a given topic

Results—Consensus was reached on the optimal assessment method and interventions required 

for the commonly employed domains of GA. Other aspects of GA, such as screening methods and 

age cutoff for assessment represented a higher degree of disagreement.

Discussion—The expert panel employed in this study clearly identified the criteria that should 

be included in a clinical geriatric oncology programme. In the absence of evidence-based 

guidelines, this may prove useful in the care of older cancer patients.

Introduction

It is widely reported that older patients with cancer are undertreated compared to their 

younger counterparts (Beckett et al., 2012, Peake et al., 2003, Hubbard and Jatoi, 2011). 

Survival data from national cancer registries and institutions such as EUROCARE (De 

Angelis et al., 2014), have highlighted significantly poorer outcomes for older patients. 
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There is a lack of empirical data related to tolerability of cancer-directed treatment in older 

patients, due to the traditional exclusion of older patients from cancer clinical trials 

(Hutchins et al., 1999, Lewis et al., 2003, Murthy et al., 2004, Zulman et al., 2011, Talarico 

et al., 2004). Existing level 1 evidence and treatment guidelines tend to favour fitter older 

patients, and it remains uncertain what approach to take towards more vulnerable patients 

(Jatoi et al., 2005, Lugtenberg et al., 2011, Clough-Gorr and Silliman, 2008). Also, ageism 

may exist in cancer care (DOH, 2012), and indeed patients themselves may choose not to 

undergo aggressive treatment, especially if treatment could affect their quality of life (Fried 

et al., 2002, Yellen et al., 1994).

The Institute of Medicine's most recent report on cancer care (Levit et al., 2013) highlights 

the urgent need to gain more evidence regarding safe and effective treatments for 

undertreatment of older patients with cancer. Guidelines have advocated for a more 

objective pre-treatment assessment of older cancer patients (Wildiers et al., 2014). The 

ability to stratify patients according to their physiological age to help guide cancer treatment 

decisions for older patients is of paramount importance. It is thought that integration of 

geriatric medicine principles into oncology might better assist clinicians in making complex 

treatment decisions.

A geriatric assessment (GA) is defined as a “multidimensional interdisciplinary diagnostic 

process focussed on determining an older person's medical, psychological and functional 

capability in order to develop a coordinated and integrated plan for treatment and long term 

follow up”(Rubenstein et al., 1989). GA has been shown to improve outcomes in older 

adults in the geriatric medicine setting, with regard to reduced hospital admissions, 

improved functional status and better survival (Ellis et al., 2011, Stuck et al., 1993). The 

evidence for the benefits of GA in oncology include prediction of treatment related toxicity 

(Hurria et al., 2011, Shin et al., 2012, Aparicio et al., 2013, Extermann et al., 2012), 

treatment adherence (Puts et al., 2014, Spyropoulou et al., 2014, Kim et al., 2014), quality of 

life (Pottel et al., 2014, Ward et al., 2014), ability to inform oncologist's treatment decisions 

(Kenis et al., 2013, Caillet et al., 2011, Horgan et al., 2012, Aliamus et al., 2011, Aparicio et 

al., 2011, Decoster et al., 2013) and overall survival (Hamaker et al., 2011, Girones et al., 

2011, Kanesvaran et al., 2011, Soubeyran et al., 2012). However, much of the current 

knowledge base for the effectiveness of GA in oncology is based on smaller retrospective 

studies of heterogeneous cancer patients, and better prognostic models are needed (Wildiers 

et al., 2014).

Despite consensus guidelines from The International Society of Geriatric Oncology (SIOG) 

(Extermann et al., 2005, Wildiers et al., 2014) , the National Comprehensive Cancer 

Network (NCCN) (Hurria et al., 2014) and European Organisation for Research and 

Treatment of Cancer (EORTC) (Pallis et al., 2011, Pallis et al., 2010), who have 

recommended GA be performed in all cancer patients, it has yet to be optimally integrated 

into the field of oncology in most countries. One difficulty in the published literature in 

relation to GA, lies with the lack of standardisation of assessment approaches to date (Puts 

et al., 2012). In the absence of evidence-based guidance, the Delphi method is frequently 

employed in healthcare to formulate expert consensus guidelines in a particular field (Simon 

et al., 2014, Uphoff et al., 2012, Yeung et al., 2012).
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The aim of the current study was to obtain consensus on aspects of GA in oncology to 

inform the implementation of an Irish geriatric oncology programme. This is transferable to 

other countries and healthcare systems.

Methods

A four round online Delphi process was employed. The Delphi method is a structured group 

facilitation process, using multiple iterations in order to gain consensus on a given topic, and 

is widely used in medical research (Simon et al., 2014, Fearon et al., 2011, Diviani and 

Schulz, 2011).

The first Delphi round period began on September 2012 and the four round process was 

completed by July 2013, as follows:

Selection of an expert panel—The expert panel was purposively sampled upon 

individual expertise and knowledge, as follows: 1) recognized scientific expertise in 

geriatric oncology research or clinical experience, demonstrated by publication or clinical 

activities and participation in guideline development; 2) multidisciplinarity to facilitate 

diversity of views and expertise from a geriatric medicine and oncology perspective; and 3) 

both a national and international context to facilitate a global representation and exchange of 

state-of-the-art knowledge, with the aim of implementing an Irish geriatric oncology 

programme. The international expert panel was identified through active International 

Society of Geriatric Oncology (SIOG) affiliation. A follow-up search of Pubmed was then 

used to verify clinical and research activity. For the current study, whose focus is the 

implementation of a geriatric oncology programme in Ireland, it was deemed important to 

include a national panel of stakeholders also. The SIOG affiliated panel was mainly 

European-based, as a comparison study, which was designed to evaluate geriatric 

assessment interventions, was run concurrently in the US to gain the US perspective (Mohile 

et al., 2013). All Irish (Consultant) Radiation and Medical Oncologists and Geriatricians 

were identified through the relevant professional body, and invited to participate in this 

study. Surgeons were excluded from this study, as although it is appreciated that there are 

some commonalities, the pre-operative assessment of patients is necessarily different to the 

pre-treatment assessment of patients undergoing chemo-radiotherapy. It would therefore 

constitute a separate panel of expertise with different aims and objectives.

One hundred and fifty eight experts, in total, were contacted via email and provided with 

information regarding the study. Response rate varied per professional group, as follows: 

SIOG affiliated 55% (n=24/44), Radiation Oncology 31% (n=9/29), Medical Oncology 23% 

(n=6/26) and Geriatric Medicine 17% (n=10/59).

Initial survey items were based on a review of the literature. The first round (R1) was an 

open round. R1 comprised 49 members, encompassing four disciplines: Radiation Oncology 

(n=9), Medical Oncology (n=6), Geriatric Medicine (n=10) and SIOG-affiliated (n=24).

Attrition between rounds was minimal, with five panel members choosing not to participate 

further after R1 (one from Radiation Oncology, four from the SIOG affiliated group). There 
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was no further attrition between rounds two (R2) and three (R3), while four participants did 

not proceed to the final round (R4), one member from each of the respective professional 

subgroups. A nonrespondent bias check was conducted after the R1 Delphi to verify that 

nonresponders did not differ demographically from responders.

Defining consensus and stability—A predetermined threshold for consensus was 

chosen, as per best practice in Delphi studies. Consensus in Delphi studies is often 

calculated by using the interquartile range(IQR) (Jones and Hunter, 1995). It is widely 

accepted as an objective and rigorous method of defining consensus in Delphi studies (von 

der Gracht, 2012, De Vet et al., 2005). An IQR ≤1 can be considered as good consensus on a 

five-point Likert scale, IQR ≤2 for a ten-point scale (Linstone and Turoff, 1975).

Stability, or the degree of permanence of participants' vote distribution over successive 

rounds, reflects consensus. Changes of less than 15% offer a working definition of stability 

in the literature, when the responses obtained in two successive rounds are shown to not be 

statistically significantly different from each other (Dajani et al., 1979). Group stability, 

rather than individual stability was assessed in the current study.

For nominal data, consensus was defined as 67% i.e. two-thirds majority. For likert scales, 

items reaching consensus, based on the a priori IQR definitions, were re-presented in the 

following round to ensure stability of responses in two successive rounds.

First Delphi Round—A survey (http://www.surveymonkey.com) was designed consisting 

of open-ended questions related to the agenda above. Questionnaires were accessed via a 

secure URL link, generated by survey monkey, and sent via email. Each participant used a 

study ID when completing each round, whose identity was known only to a designated 

gatekeeper who secured the study code. Reminder emails were sent before the pre-defined 

deadline for completion in all cases, in order to enhance participation.

The R1 survey consisted of demographic information and qualitative development of 

guidelines relating to use of GA, organisation of geriatric oncology activity, use of GA tools 

and interventions, stratification of patients for full GA and perceived importance of GA in 

the decision making process. Sample questions used included “What staff members 

participate in the interpretation of geriatric assessment?”, “Who is offered geriatric 

assessment (i.e. characteristics of patients)?” and “Please list any geriatric assessment tool(s) 

that you currently use in your clinical practice”. As per the classical Delphi approach, the 

rationale for the use of open-ended questions in R1 is to reduce bias, allowing participants 

relative freedom in their responses (Hasson et al., 2000).

Surveys were piloted in advance to ensure comprehension and promote clarity.

Second Delphi Round—In R2, the goal was to design a questionnaire, with quantifiable 

ranking/rating scales, using information put forward by participants in the first round. This 

formed the basis for subsequent rounds, whereby items were eliminated only through 

consensus and stability. Summary statements were amalgamated, grouping related content 

together and then distributed to participants in a full report before each successive round. 
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Descriptive statistics were reported, and open responses, from additional comment text 

boxes, were included in appendices (ensuring anonymity), with broad summaries and 

synopses in the main text. Box and whisker plots were also displayed in the feedback report 

for certain aspects, to display the distribution of responses and to highlight outliers, who 

were identified by study ID. It was anticipated that this would aid convergence towards 

group consensus. Participants were asked to rate or rank certain aspects of the geriatric 

oncology process, under the aforementioned broad headings i.e. selection of patients for GA, 

appropriate assessments and interventions for older oncology patients, implementation 

strategies as well as education and training requirements. Participants “voted” using a 10-

point scale to indicate the level of importance attributed to a particular statement, or to rank 

order items presented to them, or by simply answering yes or no to a given question. The 

method of voting chosen depended on the type of information sought. Some statements 

required a simple yes or no answer, while others were ranked in order of preference, from a 

selection of choices e.g. assessment tools/interventions. A 10 point likert scale was used to 

measure level of agreement with a statement, or the level of importance attributable to it. 

The process of feedback and re-presentation of statements not reaching consensus was 

repeated for each round. Experts were asked to consider their responses in the context of the 

group response, along with the summarised report and then re-rate the statements. Where 

items reached consensus they were re-introduced once more to ensure stability, as per the 

pre-defined methodological approach.

Third Delphi Round—For R3, survey items remained unchanged. In order to ensure 

stability, it was necessary to produce a duplicate round of all items used in R2. Each 

member of the panel was provided with an anonymous summary of the expert's opinion 

from the previous round in order to aid decision making.

Final Delphi Round—Only items that had not achieved consensus and stability in the 

previous rounds were presented in R4. Only the top three options (identified by mean rank/

rating) were presented in the final round where consensus had yet to be achieved, in a final 

effort to “force” consensus.

Open comments were encouraged throughout in a combined qualitative and quantitative 

approach. The Delphi process is summarised in Fig. 1.

Data analysis—Data were analysed anonymously by encoding panel members with their 

survey ID numbers. Data were exported from Survey Monkey and analysed using SPSS 

v20.0. Demographic characteristics were analysed using descriptive statistics. The 

stratification of patients for GA, ranking of GA domains and assessments/interventions was 

reported as ordinal data. The median was used to measure the group aggregate rating. The 

median rating was interpreted along with the IQR to determine consensus of the statements, 

as outlined previously. The median and interquartile range were calculated based on all 

participating respondents. Missing answers were regarded as nonparticipation, and the panel 

was directed not to provide guidance on items it was unsure about. This was considered 

important due to the heterogeneous nature of the expert panel.
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Kendall's coefficient of concordance (W) was performed to measure the degree of consensus 

among experts (Schmidt, 1997). Kendall's W ranges from 0 (no agreement) to 1 (complete 

agreement). The Kruskal Wallis test was used to analyse differences in independent 

variables among the different subgroups of experts.

The significance level for determining statistical difference was defined at P≤ 0.05.

Ethical Considerations—Ethical approval was granted by the Research Ethics 

Committee of the Faculty of Health Sciences in Trinity College Dublin. All participants 

gave informed consent to participate in the study.

Results

Demographics

Demographics of study participants are presented in Table 1, by professional group i.e. 

SIOG affiliated panel, Irish radiation oncologists, medical oncologists and geriatricians. 

Participants were also asked to rate the current evidence base in geriatric oncology, on a ten 

point likert scale, as part of the initial demographics round. Overall, this was rated at an 

overall mean value of 4.3 ± 1.8. For the SIOG affiliated panel, this increased marginally to 

4.6± 2.1.

Selection of patients for GA

R1 sought the opinion of the contributing professional groups regarding which patients 

should be routinely referred for GA. There was no consensus in the first three rounds 

regarding this aspect of GA. Consensus was finally reached in R4 that all patients aged 70 

and over, and those who are younger with age-related issues or concerns, should be referred 

for GA. See Table 2 for a summary of descriptive statistics per round, and supplementary 

data for a box and whisker plot with all categories included, showing additional options 

presented in previous rounds.

For the final round age cutoff variable, W was calculated (W = 0.452) and found to be 

statistically significant (at p < 0.001). This indicates moderate agreement with the final 

ranking. The Kruskal Wallis test demonstrated that there was no significant difference in 

relation to how ranks were applied among the four subgroups.

Appropriate assessments and interventions for Oncology

Screening Tools—Consensus was not reached on the use of a shorter screening tool that 

would identify those patients who could potentially benefit from GA, versus those who 

would not.

Only the top three screening options were presented in the final round in an effort to force 

consensus. The abbreviated CGA (aCGA) was ranked highest overall, however it did not 

achieve consensus. As the degree of familiarity with the screening tools under consideration 

was specific to the field of geriatric oncology, and many of the tools were relatively new by 

comparison to other GA domains, subgroup analysis of the SIOG affiliated group was also 

carried out. This analysis of the SIOG affiliated group indicated an overall preference for the 
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G8 screening tool, but this did not reach consensus. However, there was consensus among 

the SIOG group in R3 and R4 regarding the lower ranked VES-13, with a mean rank of 2.13 

and IQR of 1. See Table 3 for further details.

Statistical tests for concordance and intergroup variability proved insignificant for selection 

of screening tools.

Geriatric Assessment and Interventions

A recent systematic review (Puts et al., 2012) was used as the basis for selection of relevant 

GA domains in Oncology, which were used for this Delphi study. Panellists were also 

invited to contribute other domains and assessments. The importance of each domain was 

ranked in each round, as can be seen in Table 4. For the final round, W was calculated (W = 

0.427) and found to be statistically significant (p < 0.001), indicating moderate agreement 

among the expert panel in relation to the importance of each domain.

Kruskal Wallis tests found a statistically significant difference between the four subgroups, 

only in relation to social support status (H=11.35, 3 df, p=0.01). Significant difference in 

mean rank was found between the SIOG group and Radiation Oncology (H=9.053, 1 df, 

p=0.003). Radiation Oncology ranked this aspect of GA much lower (mean=5.08) than their 

SIOG colleagues (mean=14.97).

Overall, panellists rated functional status (subjective and objective measures) as the most 

important domain in influencing oncology decisions, followed by comorbidities and 

cognition. Other domains did not reach consensus in relation to overall importance.

Consensus was reached on the optimal assessment method and interventions required for the 

commonly employed domains of GA, apart from polypharmacy assessment.

Table 5 outlines the consensus achieved for selected domains of GA in Oncology in R4. 

There was significant agreement among the expert panel with respect as to how they ranked 

the relative importance of each assessment and intervention. There was no consensus 

regarding polypharmacy assessment, but the expert panel agreed that geriatricians should be 

consulted regarding management of medications. The strength of agreement varied from 

weak agreement (functional status, nutritional status and depression assessments), to 

moderate (interventions for comorbidities, social support and anxiety/depression) to strong 

(cognition, comorbidities and nutritional status assessments). See table 5 for W values and 

further details. Information on assessments and interventions in previous rounds, including 

other items considered, may be found in supplementary data.

There were no significant differences in the Kruskal-Wallis H-test results for items reaching 

consensus, thereby indicating expert agreement in variable ranking among the four 

professional subgroups.

Discussion

Currently, formal geriatric assessment tools are rarely employed by oncologists, not only in 

Ireland, but internationally. Underutilisation of GA may be due to the lack of consensus in 
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relation to the application of geriatric assessments and interventions in oncology, as well as 

the lack of level 1 evidence for the efficacy of this approach. The current Delphi study 

aimed to gain consensus from an expert panel of national and international stakeholders 

regarding the optimal assessment methods in oncology.

The panellists in this study clearly identified the criteria that should be included in a clinical 

geriatric oncology programme. Patient stratification and essential assessments and 

interventions to be included were identified through expert consensus. As the panellists in 

this study vocalised, the current evidence base in geriatric oncology (rated 4/10) is 

insufficient to advise on the optimal assessment of older oncology patients, and guidance of 

an expert panel with related expertise is an appropriate alternative.

Content validity is ensured in Delphi studies when the expert panel has appropriate expertise 

and clinical experience (Goodman, 1987). As geriatric oncology is considered to be a 

specialised area, selection of this expert panel was well considered, and includes 

contributions from a wide range of experts. Overall, during the consultation process, attrition 

rates were low, ensuring the validity of the final results (Hasson et al., 2000, Lopez, 2003).

The first task of the expert panel was definition of an age cutoff for routine referral for GA. 

An age cutoff for older adults with cancer is difficult to define due to the considerable 

heterogeneity in the ageing process. Some organisations, such as SIOG (Wildiers et al., 

2014) and the EORTC (Pallis et al., 2010) use an age cut-off of 70, others use 65. The 

European Medicines Agency (Great Britain. Medicines Control, 1993) considers 65 years of 

age as a cut-off for the definition of “old”, from a regulatory perspective. In the current 

study, consensus was finally reached in round 4 that all patients over the age of 70, and 

those who are younger with age related issues or concerns, should be referred for geriatric 

assessment. In the final round the overall level of agreement was good (W=0.452, 

p<0.001).The expert panel may have been reluctant to provide an age cut-off in previous 

rounds, as it contradicts the basic principle on which geriatric medicine is founded i.e. 

definition of physiological age, rather than chronological age. In the words of one 

participant, “it is pragmatic to choose an age above which the incidence of issues is high 

enough for a routine policy, but this should not preclude the younger patients being 

assessed. To some degree the choice of age should reflect local patterns of age related 

problems.” This comment is in line with current SIOG recommendations (Wildiers et al., 

2014), which may have biased the results, given the relatively large proportion of SIOG 

affiliated members.

Consensus was not reached on the use of a shorter screening tool that would identify those 

patients from an oncology clinical practice who could potentially benefit from GA, versus 

those who would not. However, there was consensus among the SIOG panel in relation to 

the VES-13, although this was ranked the lowest of the three options presented in the final 

round. It may suggest suitability in the absence of suitable alternatives, and reflects the 

literature in this area which has yet to reveal a tool sufficiently sensitive and specific enough 

for use in oncology (Hamaker et al., 2012). A GA is time-consuming and resource intensive, 

which is one of the recognised barriers in the more widespread implementation of geriatric 

oncology. To mitigate this, a number of studies have been conducted, focussing on 
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screening tools that may be used to distinguish fit older patients who are able to tolerate 

standard treatment versus those who may be considered more vulnerable or frail (Rodin and 

Mohile, 2007, Luce et al., 2012, Bellera et al., 2012, Huisman et al., 2014) The majority of 

the expert panel felt that screening should be implemented, but were divided approximately 

50:50 between those who would recommend a particular screening tool, versus those who 

could not identify an appropriate choice. In a recent systematic review (Hamaker et al., 

2012), Hamaker and colleagues concluded that none of the currently available frailty 

screening methods have sufficient sensitivity or specificity for predicting outcome on GA. 

Many of the screening tools included in the Hamaker review were rated by the expert panel, 

who failed to reach consensus. While the pursuit of a shorter screening tool is worthwhile, 

especially for centres lacking dedicated geriatric oncology services, its investigation may be 

premature in some respects. Many of the current screening tools are broadly based on one or 

more domains of GA e.g. the G8 is mainly based on nutritional status, while the VES-13 is 

based on functional status. Greater knowledge of the impact of these individual domains on 

patient outcomes in oncology is needed for various patient groups and endpoints of interest.

The lack of consensus regarding which domains to be included in a GA, and what 

assessments and interventions should be used, was identified as one of the main barriers to 

advancing the field of geriatric oncology at the current time (Puts et al., 2012). This Delphi 

study aimed to address that with the rating of all domains identified by the expert panel as 

relevant, and selection of appropriate assessment tools. Consensus was reached on all GA 

assessments and interventions considered to be important, apart from polypharmacy 

assessment, with significant agreement achieved, and no individual differences between the 

professional subgroups. It could be argued that continuation of the study to a fifth round 

may have secured consensus for items such as polypharmacy, or use of a screening tool. 

There are no guidelines in relation to the optimal number of Delphi rounds that should be 

employed in a study of this kind, but generally four is a maximum (Boulkedid et al., 2011). 

It is advised to exercise caution with excessive rounds, at the expense of expert panel 

attrition (Hasson et al., 2000, Linstone and Turoff, 1975). Due to the repetitive nature of this 

study, and the substantial time demands required, it was deemed appropriate to only use four 

rounds, in order to minimise respondent fatigue. Other studies have used a modified Delphi 

approach, with the integration of a face-to-face meeting, with subsequent ranked rounds. As 

a multinational expert panel was employed in this study, this was not feasible. However, 

there are also recognisiable limitations to face-to-face meetings, due to the dominance of 

certain individuals (Murphy et al., 1998), different personalities (Jairath and Weinstein, 

1994), as well as time limitations. The Delphi method affords other advantages such as 

anonymity (Rowe et al., 1991), democracy (Butterworth and Bishop, 1995) and structured 

conformity (Goodman, 1987). A comparison of both the Delphi method and the nominal 

group technique highlighted greater consensus and depth of understanding for the latter, but 

much higher reliability for the Delphi method (Hutchings et al., 2006). This reliability can 

be further enhanced by the use of appropriate, standard feedback (Campbell et al., 1999) as 

well as multiple professional groups, both illustrated in this study, where subset analysis was 

used as appropriate.
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A number of “voting” methods were used in the current study, depending on the type of 

information sought e.g. yes/no responses, versus ordinal scales, with different definitions of 

consensus applied. This may also have affected our inability to reach agreement on some 

items, however it must be acknowledged that dissensus is equally meaningful(von der 

Gracht, 2012). Defining consensus is one of the most contentious aspects of the Delphi 

method, and its measurement varies greatly in the literature (Rayens and Hahn, 2000, Crisp 

et al., 1997). The more stringent the criteria, the more difficult it is to achieve consensus 

among the expert panel, while less stringent criteria can also limit the meaningfulness of the 

consultation process. In addition to measuring consensus, it is also important to measure the 

relative strength and stability of that agreement, for which Kendall's W(Schmidt, 1997) may 

be used, as calculated in this study.

The final assessment and intervention algorithm may be considered a minimum dataset, but 

importantly, it is not all-inclusive. There are additional domains that would greatly benefit 

patients from a holistic care perspective, if time and resources permitted e.g. spiritual care, 

sexuality issues, quality of life, amongst others. The EORTC Elderly Task Force (ETF) has 

previously established an Elderly Minimal Dataset (MinDS) with the proposed aim of 

harmonisation of data collection with regard to geriatric oncology studies. This included 

four elements, the Instrumental Activities of Daily Living (IADL), Charlson Comorbidity 

Index (CCI), G8 Geriatric Assessment Screening Tool (which includes a set of questions 

from the MNA) and social status. Apart from the G8, all of these have been selected by the 

expert panel, in addition to the following: Activities of Daily Living (ADLs), Mini Mental 

State Examination (MMSE), Timed Up and Go test (TUG), Mini Nutritional Assessment 

(MNA) and psychological assessment using patient interview and the Geriatric Depression 

Scale (GDS). The scope of a GA will therefore be broader than the EORTC's MinDs.

In relation to the relative importance of each domain, functional status was rated as the most 

important, followed by comorbidities and cognition, which is in agreement with the current 

literature. This is reflected by the literature to date (Ward et al., 2014, Soubeyran et al., 

2012, Peel et al., 2013, Hermosillo-Rodriguez et al., 2013). However, lower ranked 

domains, such as psychological status are also important. Studies suggest that older age may 

not predispose to increased anxiety levels in cancer patients, but may be associated with 

higher rates of depression (Nelson et al., 2009). Depressive symptoms have been associated 

with poorer outcomes (Roth and Modi, 2003, Katon et al., 2007), and even a higher suicide 

risk (Llorente et al., 2005) Further studies are needed to examine the impact of 

psychological distress and outcomes of older cancer patients. Polypharmacy was also rated 

lower than other domains, even though it has been identified as a significant cause of 

adverse drug events, greater hospital admission rates, reduced quality of life and increased 

falls risk in older patients in the acute care setting (Leipzig et al., 1999b, Leipzig et al., 

1999a, McMahon et al., 2013). However, there is little data to date regarding polypharmacy 

and its potential effects in cancer patients. Shedding light on this little known area, 

Maggiore et al (Maggiore et al., 2014), in a recent study of 500 patients, found that 

polypharmacy and potentially inappropriate medication use were common in older adults 

with cancer, but not associated with additional morbidity or hospitalisation.
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Interventions that were identified for deficits in each domain underline the importance of 

multidisciplinary team collaboration, particularly close collaborative links with the geriatric 

medicine team. U.S. based geriatric oncologists similarly reached consensus on 

multidisciplinary input to design interventions for older adults (Mohile et al., 2013) and 

future research efforts will compare and contrast international perspectives. While 

employment of a geriatrician dedicated to oncology patients is highly desirable, this isn't 

always feasible. However, the results of this Delphi study highlight the importance of having 

a geriatrician participate in the care of older patients with cancer and thus incorporating 

geriatricians into multidisciplinary oncology care should be the ultimate aim of every 

organisation.

Limitations

Given the aforementioned absence of high quality studies to date (Puts et al., 2012), the use 

of a Delphi panel is justified. However, bias is an inherent risk in such an approach (Hasson 

et al., 2000). This may be overcome to a certain extent by the adoption of a heterogeneous 

panel (Duffield, 1993, Murphy et al., 1998), such as the four groups consulted here. Each 

group added a valuable perspective for clinical practice, while simultaneously benefitting 

from the opinions of others. Another important limitation of this process is that new relevant 

data may have been published subsequent to the Delphi study. In addition, response rate was 

low, which may also influence the results.

The panel was mainly European-based, as a similar study was conducted in the US 

concurrently (Mohile et al., 2013). The results may therefore represent a bias towards 

European practice.

This study did not include a face-to-face meeting, as per the modified Delphi approach often 

employed in guideline development. However, our approach avoids the disadvantages 

inherent in group processes, where one panellist might dominate discussions and may 

unduly influence consensus (Boulkedid et al., 2011), as previously discussed.

While panellists agreed on the assessments and interventions that are important in oncology, 

the subsequent usefulness of the information provided depends on the individual 

organisation. Resources are a key concern, hence the desire to find a shorter screening tool 

to avoid lengthy consultations. Collaboration with geriatric medicine colleagues is essential, 

and employment of at least one dedicated geriatrician for oncology should be a primary aim 

for every oncology department. However, several members of the expert panel have alluded 

to the shortage of geriatricians for this purpose, and there is a known shortage of 

geriatricians worldwide. It must also be acknowledged that decision making in oncology is 

inherently complex, and that complexity could not be captured in a study of this kind. A 

more detailed analysis of decision making in older adults warrants further investigation 

under more controlled, site-specific conditions.

Conclusion

In the absence of evidence-based guidelines, this Delphi expert consensus on geriatric 

oncology design and implementation provides a useful template for clinicians regarding 
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multidimensional assessment of older patients with cancer. This Delphi consensus study is 

part of a broader programme of research. More data is needed to clarify the clinical efficacy 

of this approach. GA as a model of care for patients with cancer is currently under 

investigation, and will contribute to the development of existing guidelines and practices. In 

addition, as highlighted previously (Puts et al., 2012), the instruments that have been 

selected as part of this Delphi process were validated in the geriatric medicine setting, 

although their psychometric properties have yet to be established in oncology

In the absence of level 1evidence for the benefits of geriatric assessment in oncology, one 

should still endeavor to incorporate its principle components into clinical practice. There is a 

wealth of evidence for its benefits in the non-oncologic setting. These outcomes and the 

provision of a more holistic approach to the care of older patients should be a key pursuit in 

cancer care.
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Fig 1. Overview of Delphi process
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Table 2

Results for Patient Stratification for GA, in order of mean rank per individual round. An IQR ≤2 was 

applicable for consensus in rounds 2 and 3 (8-10 options), with an IQR of ≤1 for the final round (<5 options).

Rank Median Mode Interquartile Range Consensus {R4 
W=0.452, 2 df, 
p<0.001)

1. All patients aged 70 and over, and those who are younger with age-
related issues or concerns

R2: 3.00 1.00 {1.00, 5.00} No

R3: 2.00 1.00 {1.00, 3.50} No

R4: 1.00 1.00 {1.00, 2.00} Yes

2. All patients aged 75 and over, and those who are younger with age-
related issues or concerns

R2: 3.00 2.00 {2.00, 5.00} No

R3: 3.00 2.00 {2.00, 5.00} No

R4: 2.00 2.00 {1.00, 3.00} No

3. All patients aged 70 and over R2: 6.00 8.00 {3.00, 8.00} No

R3: 4.00 1.00 {2.00, 7.00} No

R4: 3.00 3.00 {2.00, 3.00} No
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