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Chapter 1

INTRODUCTION

Ageing and cancer
Over the past century, the age structure of the worldwide population has changed. 

Particular in high income countries, the fertility rate has decreased and the life expectancy 

has increased.1 Thanks to medical advances, global health is improving and many diseases 

have become chronic. As a result, the proportion of older people increased and people die at 

an older age.1 Due to this double ageing process, the number of people older than 80 years 

worldwide is expected to triple from 143 million in 2019 up to 426 million in 2050.2 In the 

Netherlands, a similar pattern is observed: compared to 2020, two to three times as many 

people aged 80 years or older are expected in 2050 (Figure 1).3

Figure 1. Age structure of the Dutch population in 2020,2035 and 2050.3

As a result of these demographic changes, the prevalence of diseases which already 

predominantly affect older patients will increase. Cancer has the second largest disease 

burden in the world after cardiovascular diseases and predominantly affects older individuals.4 

In the Netherlands, one third of all patients with cancer is aged 75 years and older and 40% 

is aged between 60 and 75 years at diagnosis.5 Due to the expected demographic changes, 

these proportions are expected to rise during the upcoming decades.6

Treatment decisions in older patients with cancer
In older patients with cancer, the treatment decision-making process can be challenging. 

First of all, as ageing is a unique process, older patients form a highly heterogeneous 

population. In addition to genetic predisposition, life style factors, intercurrent and chronic 

diseases will affect the physical and psychological reserves during a life time. Moreover, large 

differences are observed in functional status as well as social support system. Consequently, 

life expectancy will vary from person to person. The median life expectancy of an 80 year 

old man for example is 8 years, but the lowest 25th percentile lives only 5 years, whereas 

the top 25th percentile can still live for 12 years (Figure 2).7 Due to this variation in health 
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status, the benefit and harms of cancer treatment can differ. Patients with comorbidity or 

less physical or psychological reserve are at increased risk of adverse health outcomes after 

cancer treatment, such as functional dependence and loss of quality of life.8,9
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Figure 2. Upper, middle, and lower quartiles of life expectancy for women and men at selected ages. Adapted data 
from the Life Tables of the United States 2017. 7,10 

Another complicating factor in the treatment decision-making process is the fact that older 

patients with cancer and especially those with comorbidities are frequently excluded from 

clinical trials.11,12 Hence, evidence regarding efficacy and safety of cancer treatment for 

younger or fit patients may not be applicable to older patients. Consequently, treatment 

guidelines cannot provide recommendations to this older population and optimal treatment 

for these patients has not fully been elucidated. In addition, treatment goals of older patients 

may differ from younger patients with cancer. Older patients are less willing to accept toxicity 

for additional survival benefit,13 particularly when oncological treatment could potentially 

have a negative impact on functioning or quality of life.14,15 Therefore, it can be challenging 

to tailor cancer care in older patients. Physicians need effective tools to distinguish fit older 

patients who may tolerate standard treatment from those who are frail and will likely benefit 

most from an adapted treatment regimen.
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Frailty
The assessment of a patient’s ability to tolerate the available treatment options may help 

in tailoring cancer care and is often assessed by the level of frailty. Over the years, several 

definitions of frailty have been formulated.16 In general, frailty is a consequence of the ageing 

process and is characterized by a decline in functioning across multiple domains (physical, 

psychological, social) accompanied by an increased vulnerability to stressors. It exists 

alongside age, comorbidity or disease characteristics and it is a dynamic state which needs 

a multidimensional approach and might have various implications in different scenarios.17 

Various methods are developed to assess the level of frailty.18 In daily practice, treatment 

decisions are frequently made based on clinical judgment whereas a comprehensive 

geriatric assessment is considered as the ‘golden standard’ to assess the level of frailty. 

This systematic assessment tries to determine patient’s health status focussing on somatic, 

psychological, functional and social domains. However, performing a comprehensive geriatric 

assessment in all older patients with cancer seems not always feasible and necessary before 

cancer treatment decision making. Therefore, frailty screening tools are developed. One 

of the frailty screening tools frequently used in oncology is the Geriatric8 (G8). This frailty 

screening tool may be used to identify those patients in need of a comprehensive geriatric 

assessment. Evidence concerning the diagnostic and predictive value of these methods is 

limited, especially regarding the accuracy of clinical judgment. 

Patient related outcomes
In addition to information concerning efficacy and safety of cancer treatment, particularly 

older patients prefer counselling regarding the impact of cancer treatment on patient related 

outcomes. Patient related outcomes cover a range of health outcomes such as symptoms, 

functional limitations, quality of life and patient satisfaction.19  The need for gathering 

knowledge concerning the impact of cancer treatment on patient related outcomes is also 

emphasized by multiple international organisations.20–22 However, data regarding patient 

related outcomes in geriatric oncology is still limited. 

AIMS AND OUTLINE OF THE THESIS

Although the knowledge in geriatric oncology increases, many questions regarding the 

treatment decision-making process for older patients with cancer remain to be answered in 

order to improve tailored made cancer care. This thesis will try to provide answers to some 

of these questions.

This thesis comprises two parts. Part I focuses on various methods for frailty assessment, 

while Part II evaluates treatment patterns and patient related outcomes in older patients 

with cancer.

Part I consists of four chapters: in Chapter 2 the relevance of performing a geriatric 

assessment in older patients with a haematological malignancy is systematically reviewed. 
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The accuracy of clinical judgment to identify frailty compared to the G8 frailty screening 

tool and geriatric assessment is prospectively evaluated in Chapter 3. The use of the G8 

frailty screening tool including its value to identify frailty and predict clinical outcomes such 

as survival, course of treatment and patient related outcomes is reviewed in Chapter 4. In 

Chapter 5, the association between the G8 frailty screening tool and treatment choices in 

older patients with primary localized breast cancer is assessed. 

In part II, we focus on current cancer treatment choices for older cancer patients and 

study patient related outcomes. Chapter 6 describes treatment patterns and reasons for 

non-guideline adherence in patients with colorectal cancer. Chapter 7 analyses the study 

objectives of clinical trials and whether the inclusion of patient related outcomes has 

changed over the years. The impact of surgery and adjuvant chemotherapy on quality of life 

in patients with colon cancer is assessed in Chapter 8 and Chapter 9. Chapter 8 focuses on 

changes in quality of life at group-level versus individual-level whereas Chapter 9 addresses 

the resilience of quality of life in these patients with colon cancer. In Chapter 10, we study 

the predictors of perceived social support in patients with gynaecological cancer.

The final part of this thesis consists of a general discussion (Chapter 11) interpreting our 

findings, discussing their potential implications for clinical practice and addressing future 

perspectives.  
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ABSTRACT

Background
The aim of this systematic review is to give an update of all currently available 

evidence of the relevance of a geriatric assessment in treatment of older patients with 

haematological malignancies. 

Methods 
A systematic search in MEDLINE and EMBASE was performed to find studies in which 

a geriatric assessment was used to detect impaired geriatric domains or to address the 

association between geriatric assessment and survival or clinical outcome measures.

Results
The literature search included 4629 reports, of which 54 publications from 44 studies 

were included. 73% of the studies were published in the last five years. Median age 

of patients was 73 (range 58-86) and 71% had a good WHO performance status. 

The median prevalence of geriatric impairments varies between 17% to 68%, even in 

patients with a good WHO performance status. Polypharmacy, nutritional status and 

instrumental activities of daily living were most frequently impaired. Whereas several 

geriatric impairments and frailty (based on a frailty screening tool or summarised 

geriatric assessment score) were predictive for a shorter overall survival, WHO 

performance status lost its predictive value in most studies. The association between 

geriatric impairments with treatment-related toxicity varies, with a trend towards a 

higher risk for (non-)haematological toxicity in frail patients. During follow up, frailty 

seems to be associated with treatment non-completion, especially when patients are 

malnourished. Patients with a good physical capacity had a shorter hospital stay and 

reduced hospitalization rate.

Conclusion
Geriatric assessment, even in patients with a good performance status, can detect 

impaired geriatric domains and these impairments may be predictive for mortality. 

Moreover, geriatric impairments suggest a higher risk of treatment-related toxicity, 

treatment non-completion and using health care services. Before starting treatment 

in older patients with haematological malignancies a geriatric assessment should be 

considered. 
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INTRODUCTION

Due to increasing life expectancy and ageing of the population, there is a growing number of 

older patients with cancer, including patients with a haematological malignancy. Worldwide, 

haematological malignancies account for approximately 9% of all cancers and are the fourth 

most frequently diagnosed cancer.1 Today, 60% of these patients are older than 65 years and 

this proportion will increase in the future.2,3

Over the last decades, treatment options for haematological malignancies have been in 

progress. For example, the initial treatment of patients with multiple myeloma changed from 

cytotoxic chemotherapeutics to better-tolerated agents such as immuno-modulatory drugs 

or monoclonal antibodies.4 Moreover, the proportion of older patients with myelodysplastic 

syndrome (MDS) or acute myeloid leukaemia (AML) undergoing haematopoietic stem cell 

transplantation (HCT) has risen, partly due to expansion of age limits.5,6

However, it can be difficult to deliver optimal cancer treatment tailored to individual needs 

of an older patient, particularly as older patients are frequently excluded from clinical 

trials.7 Older patients represent a heterogeneous population due to large differences in 

comorbidity, functional capacity and psychological and physical reserves. As a result, the 

benefit of treatment can differ and patients with comorbidity or geriatric impairments are 

particularly at risk of adverse health outcomes. Choosing the optimal treatment for these 

patients is a challenge.

Therefore, it is recommended to assess the level of  frailty of older patients.8 Frailty is a 

biological syndrome which can exist alongside age, comorbidity or disease characteristics. 

Over the years, numerous definitions of frailty were formulated and still, there is no consensus 

on this definition.9 Generally, there are two commonly used approaches to define frailty. The 

first defines frailty based on phenotypic criteria including reduced grip strength, walking 

speed, physical capacity, level of energy and weight loss. Patients are considered frail if three 

or more criteria are present.10 The second approach proposes a frailty index which is an 

accumulation of patient’s deficits. These deficits consists of physical or cognitive symptoms, 

functional impairments, abnormal laboratory values and comorbidities.11,12 In daily practice, 

frailty is a dynamic state which needs a multidimensional approach and might have various 

implications in different scenarios.

An appropriate method to assess the level of frailty of older patients is a geriatric 

assessment.8,13 This consists of a systematic assessment of an older patient’s health status 

focussing on somatic, psychological, functional and social domains. To detect geriatric 

impairments in these domains, different tools can be used.14 Moreover, frailty screening 

tools were developed in order to identify older patients who require a full geriatric 

assessment.15 Nowadays, some form of geriatric assessment is increasingly incorporated in 

haemato-oncologic care to customize haemato-oncologic treatment.16
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In 2014, we published a systematic review on the value of performing a geriatric assessment 

in older patients with a haematological malignancy, demonstrating that a geriatric 

assessment can detect multiple health issues and has predictive value for clinical outcome in 

older patients with a haematological malignancy.17 However, evidence was limited, especially 

regarding clinical outcomes such as treatment-related toxicity, treatment completion or 

physical functioning after treatment. Since then, many new studies have been published on 

this subject. Therefore, the aim of this present systematic review is to give an update of all 

currently available data on the association between geriatric impairments and haematological 

cancer related outcomes.

METHODS

Search strategy and article selection
Our aim was to identify studies concerning patients with a haematological malignancy in 

which a geriatric assessment was used to detect geriatric impairments or which address the 

association between baseline geriatric assessment and outcome. 

Geriatric assessment was defined as an assessment composed of at least two of the 

following domains: cognitive function, mood, nutritional status, activities of daily living 

(ADL), instrumental activities of daily living (IADL), polypharmacy (using five or more drugs), 

objectively measured physical capacity (for instance, gait speed, hand grip strength or balance 

tests), social support and frailty (assessed with a frailty screening tool or by summarising 

the geriatric assessment). As prior medical history/comorbidity and performance status 

are a routine part of the haematological work-up, these were not counted as domains of 

the geriatric assessment for this particular systematic review. For outcomes, the following 

items were defined: prevalence of geriatric impairments, change in oncologic treatment plan, 

toxicity of chemotherapy, health care utilisation, physical functioning after treatment, quality 

of life after treatment and mortality. 

The following search was performed on March 4th 2019 and updated on January 20th 2020, 

in both MEDLINE and EMBASE:

(((“Hematologic Neoplasms”[Mesh] OR “Leukemia”[Mesh] OR “Lymphoma”[Mesh] OR 

“Multiple Myeloma”[Mesh] OR “Myelodysplastic Syndromes”[Mesh] OR leukemia[tiab] 

OR leukaemia[tiab] OR lymphoma*[tiab] OR hodgkin*[tiab] OR non-hodgkin*[tiab] OR 

(multiple myeloma[tiab]) OR myelodysplas*[tiab] OR (haematolog* AND malignan*[tiab]) OR 

(hematolog* AND malignan*[tiab]) OR (myeloid[tiab] OR lymphoid[tiab] AND neoplas*[tiab]) 

OR myeloproliferative[tiab] OR (plasma cell neoplas*[tiab]) OR plasma cell dyscrasia*[tiab] 

OR (myeloid[tiab] AND sarcoma*[tiab]) OR waldenstrom[tiab] OR myelofibrosis[tiab] OR 

mastocystosis[tiab] OR (polycyth* AND vera[tiab]) OR (essential AND thrombocyt*[tiab])))) 

AND ((“frailty”[All Fields] OR “Geriatric Assessment”[Mesh] OR frail*[tiab] OR vulnerabl*[tiab] 

OR geriatricassessment*[tiab] OR geriatric*[tiab])).
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No age or language limitations were applied. All search results until 2013 were reviewed 

previously by Hamaker et al 17. Therefore, we limited our search to studies published after 

January 1st 2013. The titles and abstracts of all studies retrieved by the search were assessed 

by one reviewer (ES) to determine which warranted further examination. All potentially 

relevant articles were subsequently screened as full text. We excluded studies that did not 

focus exclusively on haematological malignancies. Finally, references of included studies 

were cross-referenced to retrieve any additional relevant citations. Eligible studies from all 

searches (2013, 2019, 2020) were subsequently combined to form the final study selection.

Data extraction
For each eligible study, data regarding study design and results were independently 

extracted by two authors (ES and AV). Extracted items included the type of study, study 

population (number of patients, median age, malignancy subtype, stage, treatment) and the 

content of geriatric assessment. Only validated tools from the geriatric assessment were 

included. If multiple tools were used to assess one geriatric domain, the result of the most 

commonly used tool was noted. We registered the prevalence of geriatric impairments, 

and the reported results on the association between the geriatric assessment and outcome 

measures. If necessary, study authors were contacted to obtain additional data.

Quality assessment
The methodological quality of each of the studies was assessed independently by two 

reviewers (ES and AV), using the Newcastle-Ottowa scale adapted to this subject (Appendix 

1a and 1b).18 As our main focus was on older patients with haematological malignancies, we 

classified studies with a me(di)an age less than 68  years old, or more than one third of the 

patients younger than 65 years old, as not being fully representative of our target population. 

Disagreements among the reviewers were discussed during a consensus meeting and in case 

of persisting disagreement, the assistance of a third reviewer (MH) was enlisted.

Data synthesis and analysis
Due to the heterogeneity in patient populations and study designs with a wide variety in 

content of geriatric assessments, a meta-analysis was not considered feasible. Therefore, we 

summarised the study results to describe our main outcomes of interest.

RESULTS

Study characteristics
The literature search yielded 4629 citations (832 from MEDLINE and 3797 from EMBASE), 

of which 403 were duplicates and 4184 were excluded for other reasons (Appendix 1c). This 

resulted in 42 eligible publications from 34 studies. Cross-referencing yielded four additional 

publications. Eight publications from the 2014 review by Hamaker et al.17 were also eligible. 

Thus, we ultimately included 54 publications from 44 studies in this review. 19-72
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The characteristics of these 44 studies are summarised in Table 1. 73% were published in the 

last five years. Median sample size of the studies was 100 (range 25-869), and the me(di)an 

age of included patients ranged from 58 to 86 years. Eight studies focused on acute myeloid 

leukaemia and/or myelodysplastic syndromes19–25,27, two on chronic lymphocytic leukaemia 

(CLL),28,29,  thirteen on lymphoma,30–42 seven on multiple myeloma,42–48 and fifteen studies 

included various haematological malignancies.49–63

The median number of domains addressed in the geriatric assessment was four (range 2-9). 

These included activities of daily living (ADL) in 30 studies (68%), instrumental ADL (IADL) in 

37 (84%), cognition in 29 (66%), mood in 24 (55%) and objectively measure physical capacity 

in 20 studies (46%). Less commonly assessed were nutritional status (11 studies;25%), social 

support (8 studies; 18%), polypharmacy (13 studies; 30%) and frailty (8 studies assessed 

with a frailty screening tool and 17 studies by summarising geriatric assessment; 21% and 

39% respectively).

The prevalence of geriatric impairments was assessed in all studies (100%). The 

association between geriatric impairments and mortality was addressed 33 studies (75%), 

treatment-related toxicity in ten studies (23%), treatment completion in five (11%) and 

health care utilisation in seven studies (16%). No studies assessed the association of geriatric 

impairments on physical functioning or quality of life after treatment.

Quality assessment
The results of the quality assessment can be found in Figure 1. Detailed results per study 

are listed in Appendix 1b. The overall quality of the studies was good. Nine studies included 

a significant proportion of younger patients (i.e. median age less than 68 years old, or more 

than one third of the patients younger than 65 years old);22,27,41,43,46,48,50,58,59 these studies 

were assessed as not being fully representative of the target cohort of the average older 

patients with a haematological malignancy. Similarly, eight studies focused on a very specific 

treatment 20,23,24,31,51,55,56,60 which we considered as not fully representative of our target 

population. Overall, the duration of follow up was sufficient but in nine studies the follow up 

rate was less than 90%24,30,46 or the adequacy of follow up was not reported.27,32,33,56,57,62 There 

were no other quality concerns.

Prevalence of geriatric impairments
The prevalence of geriatric impairments is shown in Table 2. The most commonly reported 

issues were polypharmacy (in a median of 51% of patients; range 17-80%), risk of malnutrition 

(median 44%; range 27-82%) and IADL impairments (median 37%; range 3-85%). Less 

common were impaired physical capacity (median 27%; range 3-80%), ADL impairments 

(median 18%; range 4-67%), symptoms of depression (median 25%; range 10-94%), and 

cognitive impairment (median 17%; range 0-44%). Four studies that addressed social 

support showed impairment in a median of 20% (range 7-54%). The median proportion of 

patients seen as frail based on a frailty screening tool was 68% (range 25-76%). The median 

proportion of patients screened as frail based on summarised geriatric assessment score was 
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45% (range 10-88%).

Overall, the median proportion of patients with at least one geriatric impairment was 51% 

(range 9-82%). By comparison, the median proportion of patients with a WHO performance 

status of 2 or higher was only 29% (range 1-91%). Even in studies in which the median age of 

patients was ≤65 years old, or a small proportion of patients had a poor WHO performance 

status, geriatric impairments were quite common. For example, in one study, 93% of 

included patients had a WHO performance status of 0-1; nonetheless, 45% of patients had 

impairments in IADL, 39% in physical capacity and 25% were frail based on a frailty screening 

tool (Table 2).49

Association between geriatric impairments and mortality
The association of geriatric impairments with mortality was addressed in 33 studies (Table 3). 

In univariate analysis, 27 out of 29 studies (93%) showed a significant association between 

at least one geriatric impairment and mortality. The association between a specific geriatric 

domain and mortality varied between 0-74%. Polypharmacy was assessed in only two 

studies and showed no  association. For all other geriatric domains except mood, nutritional 

status and social support, at least 50% of the studies reported a univariate association 

between impairment and mortality. IADL, ADL, impaired physical capacity and cognition 

were most frequently associated with mortality (in 74%, 67%, 63% and 55% of the studies, 

respectively). In multivariable analyses, ADL, IADL, impaired physical capacity and cognition 

remained associated with mortality (in 40%, 62%, 50% and 50% of the studies, respectively). 

Moreover, at least 75% of all studies which assessed frailty (assessed with a frailty screening 

tool or by summarising the geriatric assessment), demonstrated this to be associated with 

mortality in multivariable analyses. 

Risk factors for mortality commonly used in haemato-oncology such as age, WHO 

performance status and comorbidity were also associated with mortality in univariate analysis 

(respectively in 79%, 63% and 64% of the studies). However, in multivariable analyses, this 

association was no longer present for WHO performance status; age and comorbidity 

retained its association with mortality in 43% and 47% of the studies, respectively.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Representiveness of exposed cohort

Ascertainment of exposure (GA)

Outcome not present at start of study

Assessment of outcome

Sufficient duration of follow up

Adequacy of follow up

Low risk of bias High risk of bias Not applicable Unknown risk of bias

Figure 1. Outcome of the quality assessment.
Details are reported in Appendix 1a (quality assessment questionnaire) and Appendix 1b (assessment per study).
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Association of geriatric impairments with treatment-related toxicity
Ten studies assessed geriatric impairments in relation to treatment-related toxicity.28,29,32–

34,37,45,48,55,59 Four out of six studies in which frailty (based on a summarised geriatric assessment 

score) was assessed,  reported an association between frailty and treatment-related 

toxicity.33,34,45,48 This included haematological toxicity in one study,33 non-haematological 

toxicity in two studies45,48 and overall toxicity in one study.34 One study showed an association 

specifically between impaired IADL and treatment-related infections in CLL patients.28 

In studies in which patients with various haematological malignancies were included, 

associations between physical capacity55 or cognition59 and treatment-related toxicity were 

demonstrated. No other associations between frailty (based on a summarised geriatric 

assessment score) or individual geriatric domains and treatment-related toxicity were found 

in these ten studies.

Association of geriatric impairments with treatment completion
The association of geriatric impairments on the ability to complete the proposed treatment 

was studied in five studies.25,32,36,38,45 Four out of five studies found an association between 

geriatric impairments and treatment completion. In comparison to fit patients, the risk of 

treatment non-completion was significantly higher in frail patients (based on summarised 

geriatric assessment score or frailty screeningtool).25,36,38,45 Three studies showed a significant 

association between a specifically geriatric domain and treatment non-completion: in two 

studies which included patients with non-hodgkin lymphoma, malnutrition was associated 

with treatment non-completion.36,38 Another study in which patients with AML or MDS 

were included, showed an association between impaired iADL, impaired physical capacity 

or cognitive impairment and treatment non-completion.  In this study, no other geriatric 

impairments or clinical characteristics such as comorbidity or WHO performance status 

were not associated with treatment non-completion.25

Association of geriatric impairments with health care utilisation
The association of geriatric impairments on health care utilisation was addressed in seven 

studies.32,46,53,55,57,59,62 Six out of these studies showed an association between geriatric 

impairments and health care utilisation. In four studies impaired physical capacity was 

associated with increased use of health care.46,55,57,62 In patients with various haematological 

malignancies, other geriatric impairments, such as ADL,62 iADL,53 cognition59 and mood46 

were also associated with health care utilisation. In one study with DLBCL patients, no 

association between frailty (assessed by summarised geriatric assessment score) and 

unplanned admissions was found.32

DISCUSSION

This systematic review of 44 studies shows that impairment in geriatric domains is 

common among older patients with a haematological malignancy, even in patients with 

a good performance status. Most relevant is frailty (assessed with a frailty screening tool 
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or by summarising the geriatric assessment), which showed an association with mortality, 

treatment-related toxicity and treatment non-completion. Other relevant geriatric 

impairments were IADL functioning, nutritional status and polypharmacy. Impaired physical 

capacity was mainly associated with health care utilisation.

However, these data should be interpreted with care. The included studies are heterogeneous 

in study population, design, treatment regimens, content of geriatric assessment and 

reported outcomes. Various haematological malignancies can have a very different disease 

course and intensity of treatment; and geriatric impairments that were associated with 

outcome in one setting may not retain their predictive value in another disease entity. In 

addition, the content of geriatric assessments including the definition of frailty (assessed by 

summarising the geriatric assessment), was not consistent. Moreover, geriatric impairments 

were mainly assessed with screening tools (for example MMSE for cognition), and it should be 

realized that those results are not the same as an actual diagnosis made by a comprehensive 

geriatric assessment. Due to this heterogeneity, a meta-analysis or a meaningful subgroup 

analysis (for example, by type of malignancy) could not be performed; and interpretation and 

extrapolation of results should be done with caution. Another limitation of this review is the 

selection procedure of the literature. We decided to only select studies for which full text is 

available and select studies that performed a geriatric assessment with validated tools which 

exists of at least more than two geriatric domains. Studies which focus on a single impairment 

and their relation to outcome were not included, meaning some information on individual 

associations may have been missed.

Despite of these limitations, this review provides a thorough update and overview of all 

currently available evidence on the relevance of a geriatric assessment for older patients 

with a haematological malignancy. At the time of previous systematic review of Hamaker et 

al.,17 the evidence was limited due to a lack of published studies. In the last five years, the 

number of publications concerning the association of geriatric assessment with outcomes in 

patients with haematological malignancies has highly increased, allowing for a useful update 

on the available data. 

Performing a geriatric assessment could have an additive value to clinical judgement, 

treatment allocation and the implementation of non-oncological interventions. In daily 

practice, oncologists are able to detect obviously frail patients by clinical judgement. However, 

estimating the reserve capacity and resilience of the remaining older patients by clinical 

judgement is difficult, as demonstrated by the discrepancy between performance status and 

geriatric assessment. In addition, it can be challenging to distinguish whether the detected 

vulnerabilities are disease-related or patient related. This may require a more thorough 

evaluation of the patient’s overall health status, including consultation of a geriatrician.

The impact of performing a geriatric assessments on treatment allocation has already been 

demonstrated in older patients with solid malignancies.73,74 In a systematic review, the 

oncologic treatment plan was altered in 28% of patients after geriatric assessment, primarily 
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resulting in a less intensive treatment option. This review showed that using a geriatric 

assessment to guide treatment decisions appeared to have a positive effect on clinical 

outcome, showing less treatment-related toxicity and complications, and increased treatment 

completion.75 For example, in patients with cognitive impairments, the treatment decision 

making process should be performed carefully due to a higher risk of chemotherapy-related 

progression of cognitive dysfunction, treatment non-compliance and death.52,71

In order to tailor cancer treatment to individual needs, it can be interesting to attach patient 

reported outcome measures (PROMS) in the treatment decision making process. These 

PROMS, such as physical functioning and quality of life during and after treatment were 

hardly assessed in the included studies, while quality of life  can be of primary importance 

to many older patients.76 Therefore, it is highly relevant that future studies address the 

association between geriatric impairments and PROMS.77

In addition to clinical judgment and treatment allocation, a geriatric assessment can be 

used to introduce non-oncological interventions before and during treatment in hopes of 

increasing the patient’s health status, resilience and treatment tolerance. However, the 

evidence concerning the effectiveness of such non-oncological interventions is limited. 

Previous research suggests that perhaps physiotherapy 78,79 as well as nutritional counselling 
80–82 can improve survival, physical functioning and quality of life. Moreover, non-oncological 

interventions in older patients undergoing chemotherapy, can improve treatment completion 

and treatment modifications.83 The process in which patient’s condition will be enhanced 

before starting treatment, is called prehabilitation. Although promising results of the first 

studies which assess the effectiveness of prehabilitation in patients with solid malignancies,84,85 

the level of evidence is weak, making it too early to draw definitive conclusions. Currently, 

according to clinicaltrials.gov (search February 5th  2020), there are 29 on-going trials in 

which the effect of non-oncological  interventions on clinical outcome measures in older 

cancer patients is assessed; six out of these 29 trials focus on haematological malignancies.86 

Based on these numbers, further data will follow in the coming years. 

In conclusion, this review demonstrates the relevance of performing a geriatric assessment in 

older patients with a haematological malignancy. Although the results should be interpreted 

and extrapolated carefully, our review shows that even in patients with a good performance 

status, a geriatric assessment can detect geriatric impairments that might be predictive 

for mortality.  Moreover, geriatric impairments seem to be associated with a higher risk of 

treatment-related toxicity, treatment non-completion and using health care services. Future 

research is needed to extend these findings with a focus on reserve capacity, resilience, 

quality of life and the effectiveness of non-oncological interventions. 
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Appendix 1a. Quality assessment, based on the Newcastle-Ottowa Scale. 
Se

le
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n

1. Representativeness of the exposed cohort +    Truly representative of the average older patient with a haematological 
malignancy

+    In studies using a geriatric assessment to select patients for inclusion: 
if no other issues resulting in potential inclusion bias were encoun-
tered

+/- Selected group of patients with a haematological malignancy and 
specific treatment

-     Mixed cohort of younger and older patients where me(di)an age is less 
than 68 years old or  more than one third is < 65 years old.

?    No description of the derivation of the cohort

2. Ascertainment of exposure (Geriatric 
Assessment)

+    Clearly described and using validated assessment tools

-    Using non-validated assessment tools for > 40% of investigated geriat-
ric domains

?    No description

3. Demonstration that outcomes of interest 
were not present at start of study

+   Yes

-    No

na Not applicable in studies addressing the prevalence of geriatric im-
pairments or using the geriatric assessment for patient selection or 
treatment assignment.

O
u
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o

m
e

1. Assessment of outcome (treatment alter-
ations)

+    Clear description of method of assessment

?    No or unclear description of method of assessment

na  Not applicable in studies addressing the prevalence of geriatric im-
pairments or using the geriatric assessment for patient selection or 
treatment assignment.

2. Was follow-up long enough for outcome 
to occur?*

+    Yes

-     No

?    No statement

na  Not applicable in studies addressing the prevalence of geriatric im-
pairments or using the geriatric assessment for patient selection or 
treatment assignment.

3. Adequacy of follow-up of cohorts +    Complete follow-up: all subjects accounted for

+    Subjects lost to follow-up unlikely to introduce bias: loss to follow-up 
less than 10%

-     Follow-up rate less than 90%

?    No statement

na  Not applicable in studies addressing the prevalence of geriatric im-
pairments or using the geriatric assessment for patient selection or 
treatment assignment.
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Appendix 1b. Quality assessment of included studies.
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Aaldriks36 2015 + + + + + +

Aguiar19 2020 + + na na na na

Buckstein49 2016 + + + + + +

Corsetti20 2011 +/- + + + + +

Deschler21 2013 + + + + + +

Deschler50 2018 - + + + + +

Derman51 2019 +/- + na na na na

Dubruille52 2015 + + + + + +

Dumontier53 2019 + + + + + +

Engelhardt43 2016 - + + + + +

Gavriatopoulou44 2019 + + + + + +

Goede28 2016 + + + + + +

Hamaker54,67,68 2016 + + + + + +

Holmes22 2014 - + na na na na

Huang55 2020 +/- + + + + +

Klepin23,64,65 2016 +/- + + + + +

Klepin 24 2020 +/- + + + + -

Lin56,69,70 2020 +/- + + + + ?

Liu57,71 2019 + + + + + ?

Merli31 2020 +/- + na na na na

Molga25,26 2020 + + + + + +

Molica29 2019 + + + + + +

Muffly58,72 2014 - + + + + +

Naito37 2016 + + + + + +

Nawas59 2019 - + + + + +

Okuyama42 2015 + + na na na na

Ong32 2019 + + + + + ?

Palumbo45 2015 + + + + + +

Park38 2015 + + + + + +

Ribi30 2017 + + + + + -

Rodrigues60 2020 +/- + na na na na

Rollot-Trad61 2008 + + + + + +
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Duplicates    n= 403 

Exclusion   n= 4184 
Not original research   n= 1263 
Not haemato-oncology   n= 2190 
No geriatric assessment   n= 673 
No relevant outcome   n= 29    
Abstracts for which full text is available  n= 22 
Not available in English   n= 7 

   

42 publications of 34 studies  

  

  Inclusion   n= 12 
Studies from earlier systematic review   n= 8 
Cross referencing yielded  additional study n= 4 

  

  

Inclusion: 54 publications of 44 studies 

All studies n= 4629 
MEDLINE n= 832 
EMBASE n= 3797 
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Siegel39 2006 + + na na na na

Silay62 2015 + + + + + ?

Soubeyran40 2011 + + + + + +

Spina33 2012 + + + + + ?

Tucci34 2009 + + + + + +

Tucci35 2015 + + + + + +

Umit27 2018 - + + + + ?

Velghe63 2014 + + na na na na

Wildes47,66 2019 + + na na na na

Winkelmann41 2011 - + + + + +

Zhong48 2017 - + + + + +

na, not applicable 

Appendix 1c. Search results and study selection.
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ABSTRACT

Background
Geriatric assessment (GA) is an appropriate method for identifying frailty in older 

patients with cancer but a shorter instrument may be easier to use in clinical practice. 

Clinical judgment is always available and requires no investments in time or resources. 

The purpose of this study was to assess correlations between clinical judgment for 

frailty of the cancer specialist, the general practitioner and patient’s self-assessment 

and the correlation between clinical judgment and GA.

Methods
This was a dual-center inception cohort study of patients with cancer aged ≥70 years 

starting curative or first-line palliative chemotherapy. GA included the following 

domains: (instrumental) activities of daily living, nutrition, mobility, cognition, mood, 

and polypharmacy. Clinical judgment for frailty was rated on a scale from 0 to 10 (0=not 

frail, 10=frail). Correlation was tested using Kendall’s tau-b correlation coefficient.

Results
Of all 55 patients, 76% had ≥2 geriatric impairments. Median clinical judgment frailty 

score was 3 (range 1-10 for cancer specialist and patient and range 0-10 for general 

practitioner) and did not vary much according to the number of impaired geriatric 

domains (ranging from 2 for 0-1 impaired domains to 4 for ≥3 impaired domains). 

Correlations between mutual clinical judgment scores and between clinical judgment 

and GA were negligible or low. 

Conclusion
Correlations between clinical judgment scores and between clinical judgment and 

GA were poor. Most patients with multiple geriatric impairments had low ‘subjective’ 

frailty scores. Other frailty assessments, such as frailty screening tools or GA, should 

be considered in addition to clinical judgment when selecting older patients for 

potential treatment with chemotherapy. 
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INTRODUCTION

Cancer is primarily a disease of older people. In the Netherlands, currently half of all patients 

newly diagnosed with cancer are aged over 70 years of age.1 Due to the ongoing ageing of 

Western societies, this number is expected to increase in the following decades.

Treatment-decision making for older patients with cancer is complex. Firstly, these patients 

form a heterogeneous group regarding their health status: they have varying degrees of 

comorbidity, functional impairments, geriatric syndromes and social support systems. 

Secondly, older patients are at increased risk of treatment-related adverse outcomes such 

as functional dependence and reduced quality of life.2,3 Finally, older patients and those with 

comorbidity are significantly under-represented in clinical trials.4 Consequently, optimal 

treatment for these patients is largely unknown and treatment guidelines do not always 

provide recommendations specific to this population. Therefore, physicians need effective 

tools to distinguish fit older patients who may tolerate standard treatment from those who 

are frail and will likely benefit most from an adapted treatment regimen.

Frailty is a state of increased vulnerability due to decreased physiologic reserve caused 

by the accumulation of ageing processes across multiple organ systems.5 While frailty is 

age-related, it does not necessarily coincidence with age in a linear fashion. More than half 

of all older patients with cancer have pre-frailty or frailty and these patients are at increased 

risk of adverse events.6 The gold standard for assessing frailty is a geriatric assessment 

(GA), which is a multidimensional assessment of a patient’s health status across somatic, 

psychosocial and functional domains.7

Frailty can be overtly present but impairment can also be more subtle, in which case it 

will require specific inquiry or assessment to be noted. Various observers may pick up on 

different issues depending on their perspective, and the timing and setting in which a patient 

is evaluated. The purpose of our study was to assess correlations between clinical judgment 

for frailty of the cancer specialist (oncologist/haematologist), the general practitioner and 

patient’s self-assessment and the correlation between clinical judgment and GA.

METHODS

Study design and patient collection
This inception cohort study was performed in two teaching hospitals in the Netherlands, the 

Diakonessenhuis Utrecht and the Haga hospital, The Hague. Between July 2018 and October 

2019, all consecutive patients with cancer aged ≥70 years due to receive chemotherapy with 

curative intent or first-line palliative treatment for a solid tumour or lymphomas were eligible 

for inclusion. Patients were included prior to the start of chemotherapy at the oncology 

haematology day care service, at the outpatient clinic or during hospitalisation. Patients 

were excluded if informed consent was not provided or if they had insufficient understanding 
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of the Dutch language. The study was approved by the medical ethics review boards of both 

participating hospitals and written informed consent was obtained from all patients prior to 

enrolment.

Data collection
For each patient, baseline demographic data were collected from the medical file by the 

primary investigator and during the GA including age at treatment, sex, educational level, 

living situation, comorbidity according to the Charlson Comorbidity Index (CCI, the items on 

tumour and metastatic disease due to the current tumour were excluded), body mass index 

(BMI), the Eastern Cooperative Oncology Group performance score (ECOG PS), cancer 

type, stage of disease and planned chemotherapy treatment.

Geriatric assessment
GA was performed at the geriatric outpatient clinic or oncology department by either a 

specialised geriatric nurse or one of the investigators who were both trained in geriatrics. 

GA consisted of validated questionnaires or a structured assessment of the following seven 

domains (Table 1): activities of daily living (ADL; Katz-6),8 instrumental ADL (Lawton and 

Brody),9 nutrition (mini nutritional assessment short-form, MNA-SF),10 mobility (4-meter 

walking test and falls in the previous 6 months), cognition, polypharmacy (≥5 drugs) and 

mood. Cognition was assessed with the 6-item cognitive impairment test (6-CIT)11 and 

the clock drawing test and was considered impaired if one of the two was or both were 

abnormal.12 Mood was assessed with the patient health questionnaire-2 (PHQ-2)13 and, in 

case of an abnormal score, the geriatric depression scale-15 (GDS-15)14 was completed. The 

outcome of GA was composed by the sum of impairments in the seven geriatric domains: 

thus, a minimum score of zero points and a maximum of seven points could be obtained.

Table 1. Content of geriatric assessment.

a Impairment: proportion of patients who scored below/above the cut-off value. 
b Mobility was impaired if either the 4 meter walking test was < 0.8 m/s or there was ≥ 1 fall in the past 6 months.
c Cognition was impaired if either the 6-CIT or the Clock drawing test was abnormal. 
d Mood was assessed in a two-step approach. Firstly, the PHQ-2 was completed. Only if the PHQ-2 score was abnormal, GDS was 
completed. 
 (i)ADL= (instrumental) activities of daily living; MNA-SF = Mini Nutritional Assessment Short Form; 6-CIT = 6-Cognitive Impairment 
Test; PHQ-2 = Patient Health Questionnaire-2; GDS = Geriatric Depression Scale.

Domain Test Range Cut-off Source Impairmenta

ADL Katz-scale 0-12 ≥ 2 Patient 15% (n= 8)

IADL Lawton & Brody 0-24 ≥ 3 Patient 60% (n= 33)

Nutrition MNA-SF 0-14 < 12 Patient 75% (n= 41)

Mobilityb 4 meter walking test

Falls in past 6 months

< 0.8 m/s

≥ 1

Patient 36% (n= 20)

Cognitionc 6-CIT

Clock 

0-28

0-14

≥ 8

≤ 10

Patient 35% (n= 19)

Moodd GDS-15 0-15 ≥ 5 Patient 16% (n= 9)

Polypharmacy Number of drugs ≥ 5 Chart 46% (n= 25)
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Clinical judgment
Prior to the start of chemotherapy, the patient, cancer specialist (oncologist/haematologist) 

and general practitioner were asked to indicate how frail they thought the patient currently 

was. Frailty was rated on a numeric rating scale from zero to ten, where zero indicated not 

frail at all and ten indicated most frail. The patient was asked to answer this question prior to 

GA. The general practitioner and the cancer specialist were blinded for the outcome of GA 

as well as for the frailty estimates from the others. Treatment decisions were made prior to 

inclusion. 

Statistical analysis
Sociodemographics and clinical characteristics as well as GA domains were presented 

as median (range or interquartile range) or frequencies and proportions. To assess the 

relationship between clinical judgment scores and clinical judgment and GA, we generated 

scatterplots and we calculated correlation coefficients. Correlations were tested using 

Kendall’s tau-b correlation coefficient, using clinical judgment and GA as a continuous 

variable (clinical judgment scores ranging from 0 to 10 and GA from 0 to 7). Kendall’s tau 

is the correlation test of choice to measure the strength of the association between two 

non-parametric variables in case of a small sample size.15 Correlation coefficients were 

interpreted as follows: 0.00-0.30 negligible correlation; 0.30 – 0.50 low correlation; 0.50 – 

0.70 moderate correlation; 0.70 – 0.90 high correlation; 0.90 – 1.0 very high correlation.16 

Data analysis was performed in SPSS Statistics version 23.0. A two-tailed P-value smaller 

than 0.05 was considered statistically significant.

RESULTS

Patient characteristics
From July 2018 to October 2019, 60 patients were eligible for inclusion of whom five patients 

did not agree to participate. Therefore, 55 patients were considered for the present study. 

Median age of the patients was 74 years (range 70-95 years) and 40% were female (Table 2). 

Most common diagnoses were lung cancer (n= 20; 36%), prostate cancer (n= 13; 24%) and 

hematological malignancies (n= 10; 18%). Most patients were treated with palliative intent 

(66%) and had an ECOG PS of 0 or 1 (88%). One-third had a CCI-score of ≥2.

Geriatric assessment outcomes
The prevalence of geriatric impairments was high: risk of malnutrition was found in 75%, 

IADL impairments in 60% and polypharmacy in 46% of the patients (Table 1). Overall, the 

median number of geriatric impairments was 2 (range 0-6): 24% of patients had no or one 

impairment, 27% had two and 49% had three or more impairments.
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a Educational level: high = university or higher education; medium = vocational training; low = primary or secondary education or less.
b Marital status: partner = married or cohabiting; no partner = divorced, widowed, never married or never cohabited. 
c Other tumour types included bladder cancer (n= 1), adenocarcinoma of unknown primary site (n= 1), gastric cancer (n= 1), biliary 
tract cancer (n= 1), ovarian cancer (n= 1), colon cancer (n= 1) urothelial cell carcinoma (n= 1) and unknown primary tumour (n= 1).
BMI = body mass index; CCI = Charlson Comorbidity Index; ECOG PS = Eastern Cooperative Oncology Group Performance Status.

Table 2. Patient characteristics, N (%). 

Characteristics Total  (n = 55)

Age, median (range) 74     (70 – 95)

Sex

   Female

   Male

22     (40)

33     (60)

Educational levela

   High

   Medium

   Low

   Missing

26     (47)

21     (38)

8        (15)

0

Marital statusb

   Partner

   No partner

   Missing

36     (66)

19     (34)

0

BMI

   < 19

   19-23

   > 23

   Missing

2        (4)

11     (20)

42     (76)

0

CCI

   0-1

   ≥ 2

   Missing

37     (67)

18     (33)

0

ECOG PS

   0-1

   ≥ 2

   Missing

29     (88)

4        (12)

22

Tumour type

   Lung cancer

   Prostate cancer

   Breast cancer

   Hematological malignancy

   Otherc

   Missing

20     (36)

13     (24)

4        (7)

10     (18)

8        (15)

0

Cancer stage

   Stage 1-2

   Stage 3-4

   Missing

3        (6)

49     (94)

3

Setting

   Curative

   Palliative

   Missing

19     (35)

36     (66)

0
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Clinical judgment outcomes
Clinical judgment scores of the cancer specialist, the general practitioner and the patient 

were available for respectively 54, 52 and 55 patients. For all patients, at least two clinical 

judgment scores were available. All assessors scored the patients as relatively fit with a 

median frailty score of 3 for all three assessors (interquartile range respectively 2-4 for the 

cancer specialist, 2-6 for the general practitioner and 2-5 for the patient).

All three scatterplots display a weak positive association between clinical judgment scores: 

as the assessor’s score increases, the score from another assessor also tends to increase 

(Figure 1A-C). For individual patients, the differences between clinical judgment scores 

from different assessors were large. This difference ranged from -6 to 6 between the scores 

of the general practitioner and the cancer specialist, meaning that in extremis the general 

practitioner scored the patient six points more frail than the cancer specialist, but at the 

other end scored the patient six points more fit. These ranges were from -7 to 7 between 

the general practitioner and the patient and from -5 to 5 between the patient and the cancer 

specialist. Correlation coefficients between clinical judgment scores were all negligible and 

only the correlation between the cancer specialist and the patient was statistically significant 

(p= 0.02, Figure 1A-C).

Relationship between clinical judgment and GA
The association between clinical judgment scores and GA was weak as well (Figure 2A-C). 

Thus, as the number of geriatric impairments increased, patients generally were scored 

slightly higher (i.e. more frail). However, clinical judgment scores did not show much variation 

across the total number of impaired geriatric domains and all scores were ≤5 (Table 3). For 

example, patients with ≥3 impaired geriatric domains (representing significant impairment) 

still had low frailty scores (3 for the cancer specialist and 4 for the general practitioner and 

patient). The correlation between the cancer specialist’s clinical judgment and GA was 0.26, 

which was statistically significant (p=0.02) but of negligible clinical relevance (Figure 2A-C). 

The correlation between the patient and GA was also statistically significant (p<0.01) but of 

low clinical relevance. The correlation between the general practitioner and GA was 0.16 and 

was negligible.
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Figure 1. Correlations between clinical judgment scores of the cancer specialist and the general practitioner (1A), 
the cancer specialist and the patient (1B) and the general practitioner and the patient (1C). 

Significance of circle size: twice the same score = size 8; three times the same score = size 10; four times the same 
score = size 12; five times the same score = size 15; six times the same score = size 18; seven times the same score 
= size 21.
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Figure 2. Correlations between clinical judgment score of the cancer specialist and geriatric assessment (2A), of the 
general practitioner and geriatric assessment (2B) and of the patient and geriatric assessment (2C).

Significance of circle size: twice the same score = size 8; three times the same score = size 10; four times the same 
score = size 12; five times the same score = size 15; six times the same score = size 18; seven times the same score 
= size 21.
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Table 3. Clinical judgment scores (median, range) according to specific geriatric domains and according to the total 
number of impaired geriatric domains.

Clinical judgment 
cancer specialist

Clinical judgment 
general practitioner

Clinical judgment  
patient

ADL impaired 4 (2 – 6) 3.5 (2 – 10) 4 (2 – 8)

IADL impaired 3 (1 – 9) 4 (1 – 10) 4 (0 – 9)

Nutrition impaired 3 (0 – 9) 4 (0 – 8) 3 (0 – 9)

Mobility impaired 3.5 (1 – 6) 4 (2 – 10) 4 (1 – 8)

Cognition impaired 3 (1 – 5) 4.5 (1 – 8) 3 (0 – 8)

Mood impaired 3 (1 – 4) 3 (1 – 7) 5 (0 – 9)

Polypharmacy present 3 (1 – 6) 4 (0 – 10) 3 (0 – 9)

0-1 impaired domains 2 (0 – 4) 2 (1 – 7) 2 (0 – 5)

2 impaired domains 3 (1 – 9) 4 (1 – 8) 3 (1 – 8)

≥ 3 impaired domains 3 (1 – 6) 4 (0 – 10) 4 (0 – 9)

(I)ADL = (instrumental) activities of daily living.

Cancer specialists tended to score patients with ADL impairments as more frail compared 

to other impairments (median frailty score 4) while general practitioners appeared to give 

greatest weight to impaired cognition (median frailty score 4.5), and patients to impaired 

mood (median frailty score 5).

 

DISCUSSION

In this study we assessed the correlation between clinical judgment of frailty by the cancer 

specialist, the general practitioner, and the patient, and the correlation between clinical 

judgment and GA. Our main finding is that all these correlations were negligible or low. 

Although the majority of patients had multiple geriatric impairments, median clinical 

judgment frailty scores were low. Consequently, navigating solely on clinical judgment 

for identification of potentially frail patients could result in missing patients with relevant 

geriatric impairment.

Traditionally, the Karnofsky or ECOG PS are used to assess functional status and to decide 

whether a patient can start chemotherapy. Nevertheless, these scales were validated in 

younger patients and do not address the heterogeneity in the ageing process. Indeed, 

several studies have shown that multiple geriatric impairments can be present in patients 

with good performance status and that GA or GA tools add information to performance 

status in older patients with cancer.17,18 Unfortunately, we could not analyse whether there 

was a correlation between ECOG PS and frailty assessment due to too many missing values 

for ECOG PS. However, performance status is one dimensional and focusses primarily 

on physical functioning. It does not include factors such as psychosocial functioning and 

nutritional status which are generally included in a frailty assessment.
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Our finding of clinical judgment being more conservative in defining patients as frail than 

GA is in line with findings from earlier studies that assessed the relationship between the 

cancer specialist’s clinical judgment and GA.19–22 Only two studies specifically asked cancer 

specialists to rate their patients’ frailty, using a classification of fit, vulnerable or frail.19,20 

One of these studies found that agreement between cancer specialist’s clinical judgment 

and GA was only fair19 and the other found poor sensitivity for clinical judgment compared 

to GA.20 The other two studies assessed frailty indirectly, according to whether patients 

received standard or adapted treatment.21,22 In agreement with our results, they found that 

GA identified more frail patients than clinical judgment.19–22 Some studies also found that 

GA impairment was independently associated with poorer survival, while clinical judgment 

was not.19,21 Two additional studies found that the oncologist’s clinical judgment was also not 

predictive of chemotherapy toxicity.23,24

To our knowledge, we are the first to assess the correlation between clinical judgment 

of three different assessors in older patients with cancer. In addition, only few studies 

compared clinical judgment of the general practitioner and patient self-assessment to GA. 

One study in older patients in primary care (not specifically with cancer) compared several 

frailty instruments, including the general practitioner’s clinical judgment and the patient’s 

self-rated health, to two reference standards (Fried’s frailty criteria and clinical judgment of 

a multidisciplinary expert panel).25 This study demonstrated that both assessors had good 

discriminative ability to identify frailty but also found only fair to moderate kappa values for 

frailty scores compared to the reference standards.25

We hypothesized that self-assessment of frailty could be valuable because of patient’s 

self-knowledge; patients generally know all aspects of their health status, that is physical, 

social, psychological, and spiritual well-being. All these aspects may influence clinical 

outcomes. A recent study evaluated the association between self-perceived age and geriatric 

domain impairments in older patients with cancer.26 They found that patients who reported 

feeling the same or older than their chronological age were more likely to experience poor 

health as captured by GA. Patients in this study thus appeared to be able to estimate their 

biological age as this was associated with geriatric impairments. This self-perceived biological 

age might serve as a proxy for frailty. In addition, a study performed in primary care found 

good diagnostic accuracy for patient’s self-rated health to detect frailty.25 

Although we found better clinical relevance for the correlation between frailty based on 

clinical judgment and GA for patient self-assessment compared to that of the other two 

assessors, clinical relevance was still low. More studies are needed to elucidate whether 

patient’s self-assessment of frailty is associated with GA impairments and with clinical 

outcomes such as survival or quality of life.

A reason why clinical judgment scores were poorly correlated with GA may be that the 

assessors rate frailty differently than GA. One study demonstrated that cancer specialists 

emphasise cancer-related factors such as tumour type and disease stage as well as ECOG 
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PS.19 On the other hand, GA focus is broader and assesses other factors as well. Consequently, 

GA will identify more patients as being frail than clinical judgment. In addition, all patients in 

our study were judged fit enough by the cancer specialists to receive chemotherapy. After 

this decision, it is unlikely that cancer specialists give their patients a high frailty score. 

Indeed, cancer specialists scored only 15% of the patients a frailty score of ≥5. The fact that 

76% of our patients had ≥2 impaired geriatric domains leads to the question whether the 

cancer specialist’s judgment that the patients were fit enough to receive chemotherapy was 

perhaps overly optimistic and may have resulted in overtreatment; on the other hand, given 

the heterogeneity of the study population and of the different chemotherapy regimens, not 

all chemotherapy can be considered equivalent and frail patients may have received dose 

reductions or a more tolerant regimen. The impact of the variability in frailty assessment 

across multiple assessors and between clinical judgment and geriatric assessment should be 

subject of future research. More specifically, outcomes between patients in whom clinical 

judgment of frailty agreed with GA versus patients in whom there was disagreement should 

be compared. In addition, future follow-up data on the course of chemotherapy and the 

patient’s ability to complete chemotherapy according to the initial plan will help differentiate 

between these possible interpretations of the difference in frailty assessment.

Because only a minority of patients had high frailty scores, our results suggest that cancer 

specialists and general practitioners might benefit from education and awareness to identify 

frailty in older patients with cancer. We found that cancer specialists and general practitioners 

scored patients with respectively ADL impairments and cognitive impairment as more frail 

compared to other impairments. Nevertheless, differences in frailty scores between specific 

impaired domains were very small (varying maximally 1.5 points on a scale from 0 to 10). 

Impairments in mood and cognition may be easily overlooked when these domains are not 

specifically addressed. Although these domains can be assessed with short frailty screening 

tools, such as the G8,27 GA systematically assesses all these different domains and often 

finds impairments that would have been missed with regular assessment.20,28 In 2018, the 

American Society of Clinical Oncology published a guideline with the recommendation that 

all patients aged 65 years and older receiving chemotherapy should receive a GA.29 However, 

prospective studies are required to investigate if GA followed by targeted interventions is 

able to improve prognosis, course of treatment, and quality of life.

Strengths of our study include it being the first published study testing clinical judgment of 

multiple assessors. In addition, our GA included the main recommended domains and these 

domains were assessed with validated tests.29,30 Finally, patients answered the frailty question 

before GA and cancer specialists and general practitioners were blinded to GA outcomes 

so that this information did not influence their scores. Our study also has some limitations. 

Firstly, sample size is limited. However, it is unlikely that a greater sample size would have 

resulted in better correlation between clinical judgment scores and GA. Second, frailty based 

on clinical judgment was rated on a numeric rating scale, but this scale has not been validated 

for this purpose. Furthermore, no numerical anchors were provided. There currently is no 

consensus on the definition and diagnosis of frailty.5 However, in the Netherlands people 
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are used to express feelings or thoughts intuitively on such a scale since their childhood. All 

hospitals use this method to evaluate a patient’s pain intensity. Furthermore, our method has 

been used in one prior study that demonstrated that this scale has good diagnostic accuracy 

to assess frailty.25 While some earlier studies used a threefold category (fit, intermediate, and 

frail), we think the numeric scale may better reflect the continuum of the frailty spectrum. 

Third, as no demographic information from the physicians was systematically registered, we 

were not able to compare working experience in relation to frailty assessment. Because both 

participating hospitals already have much experience in geriatric oncology, it is unlikely that 

better correlations would be found in other hospitals.

In conclusion, this study in older patients with cancer shows that the correlation between 

clinical judgment and GA in identifying frailty was poor. Although most patients had multiple 

geriatric impairments, clinical judgment generally assessed patients as quite fit and this was 

similar for cancer specialists, general practitioners and the patients themselves. Therefore, 

other frailty assessments, such as frailty screening tools or GA, should be considered in 

addition to clinical judgment when selecting older patients with cancer for potential treatment 

with chemotherapy. Nevertheless, future research in a larger study population is necessary 

and should also assess whether clinical judgment is able to predict clinical outcomes such as 

chemotherapy completion and survival.
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ABSTRACT

Objective
The aim of this systematic review is to summarise all available data on the use of 

the G8 screening tool in geriatric oncology, focusing on the diagnostic accuracy of 

the G8 to predict the presence of impairments on geriatric assessment (GA) and on 

its association with different clinical outcomes (survival, course of treatment and 

patient-centred outcomes).

Methods
A systematic search in MEDLINE and EMBASE for studies on the use of the G8 in 

older patients with cancer.

Results
The literature search identified 8987 reports, of which 54 publications from 46 

studies were included (including 18 conference abstracts). 19 studies compared the 

diagnostic characteristics of the G8 with GA. Median sensitivity and specificity of the 

G8 for frailty on GA were respectively: 85% and 64%. Out of the 24 studies addressing 

the association of the G8 with survival, 15 (63%) found the G8 was associated 

with survival. Six out of fourteen studies (43%) reporting on treatment-related 

complications found an association between G8 scores and risk of complications. 

Treatment completion, health care utilisation and patient-centred outcomes were 

investigated less frequently.

Conclusion
The G8 is a useful diagnostic tool to identify older patients with cancer who require 

full GA and is associated with survival and treatment-related complications. Future 

prospective studies should investigate whether the G8 is predictive for other relevant 

clinical outcomes such as treatment completion and patient-centred outcomes.
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INTRODUCTION

Oncologists are confronted with an increasing population of older patients with cancer 

for whom treatment decisions are needed. Decision-making for these patients is complex 

and forms a challenge for treating physicians. Because of a scarcity of evidence from large 

randomized controlled trials, there are limited data on the feasibility and outcomes of 

different treatment modalities for this population.1–3 Treatment goals may also be different 

because older patients with cancer often value maintenance or improvement of quality of 

life (QOL) over an increase in overall survival.4,5 In addition, they form a heterogeneous 

population with major differences for functional and cognitive status as well as for the 

presence of comorbidities and polypharmacy.6 As a result, older patients’ benefit from 

treatment can differ and especially those with comorbidity or functional impairments are at 

risk of adverse health outcomes.

In order to identify fit from unfit patients and to tailor oncologic treatment, some form of 

geriatric assessment (GA) is increasingly being incorporated in oncologic care, to evaluate 

the overall health status of an older patient.7 The majority of older patients with cancer 

have at least one and often multiple impairments in GA domains, which are frequently 

undetected with a standard oncologic evaluation. These impairments are associated with 

increased risk of treatment-related complications, a decline in functioning or QOL and 

poorer survival.8 However, not all older patients with cancer require a complete GA and 

GA is also resource-consuming. Therefore, a two-step approach, starting with a screening 

tool to identify those older patients with cancer who will benefit from full GA, has been 

recommended by the International Society of Geriatric Oncology (SIOG).7

The G8 was the first such screening tool specifically designed for older patients with cancer.9 

It consists of eight items covering multiple GA domains (Table 1). Seven items are derived 

from the original 18-item mini nutritional assessment questionnaire (MNA10; appetite 

changes, weight loss, mobility, neuropsychological problems, body mass index, medication 

and self-reported health) and one item concerns the patient’s age. Overall, the G8 score 

ranges from 0 (heavily impaired) to 17 (not at all impaired), with a cut-off for potential frailty 

of ≤ 14. The G8 is easy and quick to administer (median time five minutes) and its diagnostic 

accuracy has been validated in large independent cohorts.11,12 Two systematic reviews 

concluded that the G8 was one of the most robust screening tools currently available.13,14

Although originally designed to identify those potentially frail older patients who may 

benefit from GA,9,11 the association of the G8 with clinical outcomes such as treatment 

complications, physical functioning after treatment and survival has also been studied.12,15 A 

review published in 2015 reported on the results of four studies relating the G8 to clinical 

outcomes.14 However, the primary aim of this review was not to provide an extensive overview 

on the association of screening tools with clinical outcomes because it only included studies 

that reported on the use of screening tools for detection of impairments on GA. Studies 

reporting on the association with clinical outcomes specifically could thus have been missed. 



64

Chapter 4

In addition, after the publication of this review, many studies have been published on the 

association of the G8 and clinical outcomes. Therefore, the aim of the present systematic 

review is to summarise all currently available data on the use of the G8, focusing on both the 

comparison of the G8 with GA as well as its association with clinical outcome measures.

METHODS

Search strategy and selection criteria
Our aim was to identify all studies that investigated the G8 screening tool in relation to full 

GA and clinical outcomes in patients with cancer, independent of age, cancer type or stage 

of disease.

Table 1. The original G8 screening tool. 

G8 items Possible answers (score)

1 Food intake 
(Food intake declined over the past 3 months due to loss of appetite, digestive 
problems, chewing or swallowing difficulties)

0: severe decrease in food intake

1: moderate decrease in food intake

2: no decrease in food intake

2 Weight loss 
(Weight loss during the last 3 months)

0: weight loss > 3kg

1: does not know

2: weight loss between 1 and 3 kg

3: no weight loss

3 Mobility 0: bed or chair bound

1: able to get out of bed/chair but does

not go out

2: goes out

4 Neuropsychological problems 0: severe dementia or depression

1: mild dementia or depression

2: no psychological problems

5 Body Mass Index (kg/m2) 0: BMI <19

1: BMI=19 to BMI <21

2: BMI=21 to BMI <23

3: BMI=23 and >23

6 Medication 
(Takes more than 3 prescription drugs per day)

0: yes

1: no

7 Health status 
(In comparison to other people of the same age, how does the patient consider his/
her health status)

0: not as good

0,5: does not know

1: as good

2: better

8 Age (years) 0: >85

1: 80-85

2: <80

Total score 0-17

Scores ≤14: potentially frail.
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The following search was performed on July 20th 2018, in both MEDLINE and EMBASE: 

((((((((neoplasms[MeSH Terms]) OR neoplasm*[tiab]) OR cancer*[tiab]) OR tumour*[tiab]) 

OR tumor*[tiab]) OR oncolog*[tiab]) OR malignan*[tiab])) AND (((“geriatric 8”[tiab]) OR 

G8[tiab]) OR (geriatric assessment[MeSH Terms]) OR (geriatric[tiab] AND assessment*[tiab]) 

OR ((frailty[MeSH Terms]) OR frail*[tiab])). A date range was applied, because the first 

publication on the G8 was published in May 2008 as a meeting abstract,16 no limits in age or 

language were applied. 

For this systematic review, we included studies evaluating the original eight-item G8 or a 

modified version derived from the original G8. Studies were considered eligible if they 

evaluated the performance of the G8 in older patients with cancer, in relation to the two 

main outcome measures. The first outcome measure was the diagnostic accuracy of the 

G8 compared with GA. The second outcome measure was the association of the G8 with 

clinical outcomes, including prognosis (survival), the course of treatment (toxicity or 

treatment-related complications, serious adverse events, treatment completion and health 

care utilisation) and patient-centred outcome measures (functioning and quality of life). If 

outcome data were only available for patients considered frail based on G8, but not for those 

considered fit (or the reverse), these studies were excluded.

The titles and abstracts of all studies retrieved by the search were assessed by one reviewer 

(IvW) to determine which warranted further examination. All potentially relevant articles 

were subsequently screened as full text. If only an abstract was available, an effort was made 

to find the final report of the study by searching EMBASE and MEDLINE using the names of 

first, second and/or final authors as well as key words from the title. If multiple publications 

were available from one study, only the primary study was included (with the largest patient 

population or with the most relevant results), except when the other manuscripts contained 

relevant outcomes that were not included in the primary publication. Finally, references of 

included studies were cross-referenced to retrieve any additional relevant citations.

Data extraction
For each eligible study, data regarding study design and results were independently extracted 

by two authors (IvW and ES). Items that were extracted were the study population (age, sex, 

cancer type), method of patient selection, the treatment to be received, the content of the 

GA, the G8’s diagnostic accuracy for frailty compared to GA, and clinical outcomes (survival, 

course of treatment and patient-centred outcomes). 

Quality assessment
The methodological quality of each of the studies was assessed independently by two 

reviewers (IvW and ES), using the Newcastle-Ottowa scale adapted to this subject (Appendix 

1a). Disagreements among the reviewers were discussed during a consensus meeting and in 

case of persisting disagreement, the assistance of a third reviewer (MH) was sought.
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Data synthesis and analysis
We summarised the study results to describe our main outcomes of interest. If necessary, 

percentages were calculated of patients with an impaired G8 or GA. Moreover, sensitivity, 

specificity, positive and negative predictive values and relative risks were calculated, 

based on the results reported in the study. Due to the expected heterogeneity in the study 

populations, a formal meta-analysis was not considered feasible.

RESULTS

Study characteristics
The literature search yielded 8987 citations (2968 from MEDLINE and 6019 from EMBASE), 

of which 2425 were duplicates and 6509 were excluded for other reasons (Figure 1). Of 

note, one potentially relevant study was excluded because of quality concerns, including 

contradictory outcomes and unclear content of the GA.17 Cross-referencing yielded one 

additional study.18 Ultimately, 54 publications from 46 studies were included for this 

review,9,11,12,18-68 of which 18 were conference abstracts.18,19,21,22,26,27,36,37,40,42,44,46,49,53,54,56,59,63

The characteristics of these 46 studies are summarised in Table 2. The first publications 

were from 20129,18,33,55 and the majority of studies (74%) were published in the past four 

years. Median sample size was 143 patients (range 27-1435) and me(di)an age of the 

included patients ranged from 65 to 82 years. Study populations were heterogeneous, with 

Figure 1. Search results and study selection.
GA, geriatric assessment.

All studies  n= 8987 
 MEDLINE  n= 2968
 EMBASE   n= 6019 

 
Exclusion  n= 6509 
      Not original research  n=   2022    
 Not oncology   n=   295 
  Not G8   n=   4115  
 G8 only for selection GA  n=   10  
No relevant outcome   n=    34 
Overlapping publications  n=    13 
Abstracts for which full text is available  n=    13 
Insufficient data in abstract  n=    6  
Major quality concerns   n=    1 
  

Duplicates    n= 2425 

Cross referencing yielded 1 additional study Inclusion: 53 publications from 45 studies 
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43% focusing on patients with various cancer types.9,11,12,18–21,25,30,32,36–39,41,42,47,51,55,57,59,62,64,65 

Two studies specifically mentioned they also included hospitalized patients,26,44,45 while one 

study included hospitalized patients only.33,34 Seventeen studies evaluated patients receiving 

various treatment regimens,11,12,19,22,23,25,26,29,31,37,38,42,44,45,48–50,52,53,57 eleven focused on patients 

receiving chemotherapy,9,18,20,21,27,28,30,33,34,36,43,66,67 five on radio(chemo)therapy,24,47,51,54–56 

six on surgery,35,40,41,46,58,59,61 one on targeted therapy32 and one on allogeneic stem-cell 

transplantation.39 For five studies, the treatment was unknown.60,62–65

For outcomes, 19 studies addressed the comparison of the diagnostic accuracy of the G8 

compared to GA.9,11,12,22,34,37–39,41,43,44,50,51,53,55,60,64,65,67 24 studies described the association of 

the G8 with survival,11,12,20,22,24–26,28,31,34,39,42,48,49,52,54,56,57,60,19,61,63,66,67 17 studies reported on the 

association of the G8 with course of treatment,18–20,23,29,30,33,35,36,40,46,47,49,52,56,58,59,61 and four 

studies addressed the association between the G8 and patient-centred outcomes.12,27,29,42,54 

According to the G8, the median prevalence of frailty was 70% (range 20-100%).

In addition, three studies assessed the diagnostic performance of two modified versions of 

the G8 compared to GA44,53,68 and one publication addressed the prognostic value of one of 

the modified G8 versions.45

Quality assessment
The results of the quality assessment can be found in Figure 2. Detailed results per publication 

are listed in Appendix 1b. The overall quality of the studies was good. In two studies there was 

a high risk of bias because there was more than 10% missing data for the G8.18,38 In another 

study the description of the method of geriatric evaluation was insufficient with a high risk 

of bias as a consequence.50 Duration of follow-up was not mentioned in fifteen publications. 
18,19,21,25,28,30,32,36,47,49,52,58,59,62,63 Five publications had loss to follow-up rates over 10%,12,27,29,42,54 

while another 22 publications did not provide sufficient information to assess adequacy of 

follow-up.18,19,21,24,25,28,30–33,36,37,46,48,49,52,56–60,62

Figure 2. Outcome of the quality assessment. Details are reported in Appendix 1a (quality assessment questionnaire) 
and 1b (assessment per study). 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Adequacy of follow-up
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Representativeness of exposed cohort

Low risk of bias Unknown risk of bias High risk of bias
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Of the 24 studies reporting on the association of the G8 with survival, fourteen studies 

specifically mentioned the sociodemographic and/or clinical characteristics survival analyses 

were adjusted for 16,20,26,30,32,34,37,40,45,48,54,57,63,66 and seven performed multivariate analysis but 

did not report for which covariates they adjusted.12,19,21,24,25,28,31 For another two studies it 

was unclear whether they performed univariate or multivariate analysis59,62 and one study 

only did an univariate analysis.61

Diagnostic accuracy of the original G8 versus GA
For the 19 studies assessing the G8 in relation to GA,9,11,12,22,34,37–39,41,43,44,50,51,53,55,60,64,65,67 Table 

3 shows the content of this assessment and Figure 3 demonstrates the relationship between 

sensitivity and false-positives for the different studies. GA varied from five to nine geriatric 

domains with a median of seven. Eighteen out of 19 studies (95%) assessed functional status 

(ADL and/or iADL),9,11,12,28,31–33,35,37,38,45,47,50,55,58,59,62,64 and seventeen out of 19 studies (89%) 

assessed mood9,11,12,28,31–33,35,37,38,47,50,55,58,59,62,64 and nutrition.9,11,12,28,31–33,35,37,38,47,50,55,58,59,62,64 

Cognition (n= 16, 84%),9,11,12,28,31–33,35,37,38,47,50,55,58,62,64 mobility and/or falls (n= 15, 79%)9,11,28,31–

33,35,37,38,45,47,50,58,59,62,64 and comorbidity (n= 14, 74%)9,11,12,28,33,35,38,47,50,55,58,59,62,64 were also 

commonly included while polypharmacy (n= 6, 32%),9,11,12,28,33,35,38,47,50,55,58,59,62,64 social support 

(n= 6, 32%)12,22,37,39,51,67 and fatigue (n= 1, 5%)34 were less frequently included.

Figure 3. Sensitivity and 1-specificity of the original G8 for frailty on geriatric assessment (GA) based on the 
presence of one or more (cut-off 1+) or two or more (cut-off 2+) geriatric conditions on GA for the different studies. 
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Frailty based on GA was defined as the presence of one or more geriatric conditions in six 

studies9,11,44,51,53,64 and two or more in twelve studies.12,22,34,37–39,41,43,50,55,60,67 For one study,65 the 

cut-off used to define frailty was not mentioned. Study populations showed a wide variation 

in the prevalence of frailty as diagnosed by GA; a median of 73% patients was considered frail 

(range 31-94%, Table 3). In studies using the cut-off of ≥1, the prevalence of frailty ranged 

from 31% to 94%, and in studies using a cut-off of ≥2, the range was 32% to 80%.
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The sensitivity of the G8 to detect potential frailty ranged from 38% to 97% with a median 

of 85% (Table 3). The specificity was lower, with a median of 64% (range 28%-100%). Thus, 

the G8 yielded 15% false-negative results, meaning potentially frail patients were incorrectly 

identified as fit and 36% false-positive, i.e. fit patients identified as potentially frail. Positive 

and negative predictive value ranged from 37% to 100% and from 19% to 86% respectively 

(with medians of 86% and 56% respectively). There did not seem to be a difference in 

performance of the G8 comparing the cut-off of 1 or more impaired domains versus 2 or 

more impaired domains; for studies using a cut-off of ≥1 to define frailty on GA, median 

sensitivity and specificity were 85% and 65% respectively (range 45%-90% and 35%-100%), 

while for studies using a cut-off of ≥2, median sensitivity and specificity were 84% and 61% 

respectively (range 38%-97% and 28%-80%).

Association between the original G8 and clinical outcomes
Fifteen out of 24 studies addressing survival found that frailty based on the G8 was associated 

with a higher risk of mortality (63%, Table 4).11,12,19–21,24–26,28,30–32,34,37,40,45,48,54,57,59,61–63,66  An 

association between the G8 and survival was found in four out of eight studies addressing 

patients receiving chemotherapy and/or radiotherapy (50%)20,21,24,28,30,34,54,66 and none of the 

three studies on surgery.40,58,61 Eleven out of thirteen studies in patients receiving varying 

treatments found an association between frailty on the G8 and survival (85%).11,12,19,25,26,31,

32,37,45,48,57,62,63  Details of differences between patients considered frail versus fit according 

to the G8 with regards to overall survival and progression-free survival are listed in Table 4.

Fourteen studies addressed chemotherapy toxicity or treatment-related complications
18,19,23,29,30,33,35,36,40,46,47,56,58,61 and six of these found that a low G8 score was associated with 

the occurrence of toxicity or treatment-related complications (43%).18,36,40,46,56,58 One 

additional study addressed a composite endpoint including safety and efficacy, and found 

a positive association in the univariate analysis, which was no longer significant after 

correcting for potential confounders.20 All three studies separately reporting toxicity rates 

for fit and frail patients based on the G8 found significantly higher rates of chemotherapy- 

and/or radiotherapy-related toxicity in the latter, with relative risks varying from 1.4 to 

11.3.18,47,56 In four studies on the incidence of post-operative complications, relative risks 

for complications for potentially frail patients compared to fit patients ranged from 1.1 to 

14.7; differences were significant in three out of four studies.35,40,58,61 Four studies reported 

on treatment completion19,30,47,52 and none found an association between low G8 scores and 

non-completion. Of the four studies evaluating the association between the G8 and health 

care utilisation,40,49,59,61 only one study40 (25%) found that a G8 score <14 was associated 

with a longer median postoperative hospital stay.

Four studies addressed patient-centred outcomes, including functional decline (n= 3)12,27,29,42 

and quality of life (n= 1).54 Three studies found that a G8 score ≤ 14 was independently 

associated with either functional decline12,27,42 or lower QoL (75%)48 while the fourth study 

did not find an association.29
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Performance of modified G8 versions
Two modified G8 versions were evaluated in three studies to assess its diagnostic performance 

compared to GA.44,53,68 One of these studies investigated a modified G8 containing six items 

that independently predicted impaired GA: weight loss, neuropsychological problems, 

polypharmacy, self-rated health, performance status and a history of heart failure or 

coronary artery disease.44 This modified G8, with a cut-off of ≥ 6 of 35 points for potential 

frailty, outperformed the original G8 with sensitivity of 89.2% vs 87.2%, specificity of 79.0% 

vs 57.7%, positive predictive value of 96.5% vs 93.1% and negative predictive value of 52.8% 

vs 40.9% for the modified G8 and original G8 respectively. In a first external validation of this 

modified G8 sensitivity and specificity were 89.3% and 64.7% respectively.53 In addition, an 

impaired score on this modified G8 was independently associated with poorer 1- and 3-years 

survival.45

The second modified G8 replaced the item on neuropsychological problems in the original 

G8 by a 4-item iADL score.68 This modified G8 used the same cut-off value for potential 

frailty as the original G8 (≤ 14). Sensitivity of the iADL-modified G8 was not different from 

that of the original G8 (77% vs 77%) but its specificity was significantly higher (67% vs 64% 

for the original G8, p < 0.05).

DISCUSSION

This systematic review of 46 studies on the performance of the G8 shows that, although 

the G8 was originally developed as a screening tool to detect vulnerable older patients with 

cancer who may benefit from more elaborate GA, many studies also evaluated its association 

with survival and treatment-related complications. We found a good sensitivity for the 

G8 compared to GA to detect potentially frail patients. In addition, almost two-thirds of 

the studies that assessed the association of the G8  with survival and 43% of the studies 

on treatment-related complications found that low G8 scores were associated with poorer 

outcomes. Evidence on treatment completion, health care utilisation and patient-centred 

outcomes was limited, but a trend towards more functional decline and poorer QoL in 

patients with low G8 scores was observed while an association between frailty based on G8 

and treatment completion or health care utilisation was not found.

This systematic review has some limitations. First, some of the included studies have not been 

published in full text reports (yet), which limited the amount of available data on the execution 

and results of the study. Furthermore, study populations were heterogeneous, investigating 

different levels in frailty status, a wide range of cancer types, stages and treatment modalities, 

thus hampering extrapolation of these results to individual oncology practice. In addition, the 

content of the GA differed considerably between studies, as did the cut-off value that was 

used to define frailty. This is likely the consequence of the current lack of consensus on the 

definition of frailty.69 The definition that is used will influence the prevalence of frailty in a 

study population and similarly the diagnostic performance of the G8 in predicting potential 
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frailty. Moreover, the scales and instruments used to assess the different domains differed 

as well. This also means that a formal meta-analysis could not be performed. Importantly, not 

all studies evaluating the association of the G8 with clinical outcome measures reported the 

direction or size of the effect nor was it always clear how outcome measures were defined. 

Furthermore, many studies only showed data for included patients receiving the treatment 

in question but did not report specifically on the preceding patient selection. Thus, it was not 

possible to assess generalizability of study results. Despite these limitations, this systematic 

review provides a valuable overview of all currently available evidence on the use of the G8 

and shows that it may be used to aid physicians’ treatment decision making in older patients 

with cancer by identifying potentially frail patients and those who are at increased risk for 

adverse clinical outcomes.

The high sensitivity of the G8 compared to a more elaborate GA is in line with results from 

two earlier systematic reviews that compared the diagnostic performance of the various 

available screening tools in older patients with cancer.13,14 Both concluded that, compared 

to other frailty screening tools, the G8 was among the most sensitive and most frequently 

studied. Our review included fifteen studies that were published after these prior reviews, but 

median sensitivity and specificity of the G8 were not very different to what those reviewers 

found: sensitivity of 87%13 and 86%,14 and specificity of 61%13 and 60%14 respectively.

It can be argued that the performance of the G8 compared to GA is not perfect; specificity 

and negative predictive value of the G8 were moderate to poor, presumably because of the 

high prevalence of frailty in older patients with cancer (on average 73% of the patients were 

frail on GA).  To improve the diagnostic performance of the G8 and to rationalise the use 

of medical resources, several studies evaluated a modified version of the G8.44,53,68 These 

modified versions had higher specificity than the original G8 without compromising on 

sensitivity. However, only one study evaluated the prognostic value of the modified G8 for 

survival and studies on other important outcome measures are currently lacking.45

To our knowledge, we are the first to provide a comprehensive systematic review on the 

association of the G8 with different clinical outcomes. It is remarkable that, even in a wide 

variety of tumour types, treatments and settings, a screening tool as short and easy to 

administer as the G8 is associated with several of these outcomes. This is a major strength of 

this screening tool, and our review confirms this association. While three out of four studies 

on patient-centred outcomes found an independent association between functional decline 

or QoL and the G8, more studies are needed to strengthen this finding. Furthermore, the 

association of the G8 with health care utilisation and treatment completion should also be 

more thoroughly investigated.  However, given its shortness, it seems a lot to expect the G8 

to refine prognosis, goal of care discussions, tailored treatment and advanced care planning. 

Therefore, the G8 cannot replace full GA or clinical judgement but is useful in a two-step 

approach followed by GA for potentially frail patients.
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In conclusion, this systematic review shows that the G8 screening tool has been widely studied 

in older patients with cancer. The G8 may help physicians make informed treatment decisions 

by identifying patients who require full GA and because a low G8 score is associated with 

survival and treatment-related complications. Future prospective studies should evaluate 

whether the G8 predicts course of treatment and patient-centred outcomes. 
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4

Table 3. Diagnostic performance of the original G8 compared to a geriatric assessment.
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SE
 (%

)

SP
 (%

)

P
P

V
 (%

)

N
P

V
 (%

)

Von Saint-George65 6 mood, ADL, iADL, nutrition, mobili-
ty/falls, comorbidity

50 ? 41 31 74 74 86 56

Bellera9 7 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, comorbidity 

339 1+ 82 94 85 65 97 21

Martinez-Tapia44 7 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, comorbidity

729 1+ 81 87 87 58 93 41

Osborne51 5 ADL, iADL, mobility/falls, social 
support, polypharmacy

156 1+ 23 31 45 84 55 78

Pamoukdjian53 7 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, comorbidity

252 1+ 88 94 90 35 95 19

Soubeyran11 7 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, comorbidity

1435 1+ 68 80 77 64 90 40

Velghe64 7 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, comorbidity

50 1+ 76 88 89 100 100 55

Baitar22 8 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, social support, 
comorbidity

170 2+ 76 64 92 52 78 78

Dubruille34 9 cognition, mood, ADL, iADL, nu-
trition, mobility/falls, comorbidity, 
polypharmacy, fatigue 

90 2+ 72 80 79 56 88 40

Hamaker37 8 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, social support, 
polypharmacy 

108 2+ 61 70 69 79 89 50

Hentschel38 6 cognition, mood, iADL, nutrition, 
mobility/falls, polypharmacy 

63 2+ 75 36 38 63 37 64

Holmes39 9 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, social support, 
comorbidity, polypharmacy

50 2+ 56 66 70 71 83 55

Kenig41 7 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, comorbidity

135 2+ 85 73 97 44 83 84

Kenis12 7 cognition, mood, ADL, iADL, nutri-
tion, social support, comorbidity 

937 2+ 74 74 87 59 86 61

Kim43 6 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls

301 2+ 88 73 94 28 79 60

Ogawa50 ? Unclear 154 2+ 60 32 82 51 44 86

Pottel55 7 cognition, mood, ADL, iADL, nutri-
tion, mobility/falls, comorbidity

50 2+ 67 69 86 75 88 71

Smets60 6 cognition, mood, ADL, iADL, nutri-
tion, comorbidity

108 2+ 60 48 87 64 69 84

Yokom67 8 cognition, mood, iADL, nutrition, 
mobility/falls, social support, co-
morbidity, polypharmacy

27 2+ 64 79 73 80 94 40

? = not reported
ADL = activities of daily living; iADL = instrumental activities of daily living; GA = geriatric assessment; NPV = negative predictive 
value; PPV = positive predictive value; SE = sensitivity; SP = specificity.
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GA= geriatric assessment
* It was judged that survival data with a follow-up time shorter than 6 months, excluding treatment-related mortality, were not 
relevant to clinical practice
† Comparison G8 with GA as outcome of interest: clearly defined which domains of GA were evaluated and/or which questionnaire 
were used

Appendix 1a. Quality assessment, based on the Newcastle-Ottowa Scale.
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n

1. Representativeness of the exposed cohort +    truly representative of the average older cancer patient

+    somewhat representative of the average older cancer patient

-     selected group of users

?    no description of the derivation of the cohort

2. Ascertainment of exposure +    G8 taken in all patients

-     G8 not taken in all patients (> 10% missings)

3. Demonstration that outcomes of interest 

(comparison G8 with GA and/or clinical outcomes) 

were not present at start of study

+    yes

-    no

O
u

tc
o

m
e

1. Assessment of outcome (comparison G8 with GA 

and/or clinical outcomes)

+    clear description of method of assessment

-    unclear description of method of assessment

?    no description

2. Was follow-up long enough for outcome to occur?

Comparison G8 with GA: always

Chemotherapy toxicity: end of treatment

Postoperative morbidity: 30 days

Treatment completion: end of treatment

Survival: 6 months*

Health care utilisation: 30 days

Physical functioning/quality of life: 3 months

+    yes

-    no

?   not mentioned

3. Adequacy of follow-up of cohorts† +    complete follow-up: all subjects accounted for

+    subjects lost to follow-up unlikely to introduce bias: loss to 

follow-up less than 10%

-     follow-up rate less than 90%

?    no statement
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Appendix 1b. Quality assessment of included studies.
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ABSTRACT

Objective
To assess the decision-making process in fit and frail older breast cancer patients.

Methods
Breast cancer patients aged ≥70 years who completed the G8 frailty screening 

tool (G8) were included in this retrospective study. Socio-demographic and clinical 

characteristics were collected, as well as information from geriatric assessment (GA). 

Treatment decisions were compared to national guidelines.

Results
Of 177 patients, 85 patients were considered fit by the G8 (G8-fit) and 92 patients 

frail (G8-frail). All G8-fit and 53 G8-frail were proposed for surgery. GA was 

performed in 34 patients (9 G8-fit; 25 G8-frail) of whom 16 (2 G8-fit; 14 G8-frail) 

were considered frail (GA-frail). 28 out of these 34 patients were considered fit for 

surgery (including 11 GA-frail); their impairments were unlikely to interfere with 

surgery or life expectancy. Reasons for adjusting treatment were physical/cognitive 

condition and patient preference. Ultimately, 123 patients underwent surgery in 

accordance with guidelines (81 G8-fit; 42 G8-frail, p<0.001). Survival was reduced 

in G8-frail compared to G8-fit (p=0.001), but G8 lost its association with mortality in 

multivariable survival analysis. Among patients undergoing surgery, no difference in 

mortality was seen between G8-fit and G8-frail (p=0.996).

Conclusion
The G8 is associated with treatment decisions and did not affect survival in patients 

undergoing surgery. In the decision-making process, the G8 may help and estimates 

the need for adaptive care. 
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INTRODUCTION

As a result of ageing of the global population, older cancer patients are increasingly 

encountered in clinical oncology practice. The most frequently diagnosed form of cancer 

among older women worldwide is breast cancer.1 In the Netherlands, approximately 15,000 

patients are diagnosed with invasive breast cancer each year of whom 44% are aged 65 years 

or older at the time of diagnosis.2 

The treatment decision-making process in older cancer patients can be challenging. Regularly, 

treatment guidelines are based on  trials in which older patients are underrepresented.3 The 

heterogeneity of the older population in terms of their comorbidities, physical and cognitive 

capacity and social support is an additional complicating factor. Geriatric impairments are 

common in this population and the accumulation of deficits across multiple organ systems 

leads to frailty, resulting in a decreased resistance to stressors and an increased risk of 

adverse health outcomes.

In accordance with guidelines, the standard treatment of primary localized breast cancer 

consists of surgery. However, in a majority of older breast cancer patients, tumours 

are hormone receptor sensitive in which case primary endocrine therapy might be an 

alternative.4 During the past two decades in the Netherlands, omission of surgical treatment 

in older breast cancer patients increased, as well as the proportion of older patients who 

received primary endocrine therapy.5,6 Although survival rates between these two treatment 

strategies are similar during the first years after diagnosis,5 the harms and benefits of each 

treatment strategy should be evaluated before making a treatment decision.

In order to support the treatment decision-making process in older cancer patients, 

the geriatric 8 (G8) was introduced.7,8 This frailty screening tool consists of eight items 

concerning multiple geriatric domains, including nutritional status, physical capacity, mood 

and polypharmacy. Scores range from 0 to 17, with scores ≤ 14 representing potential frailty. 

The G8 screening tool has been studied in a range of cancer types and is increasingly being 

used in cancer care and research. It is a useful diagnostic tool to identify older cancer patients 

who may benefit from a geriatric assessment and has prognostic relevance for survival and 

treatment related complications.9

In 2014, the Diakonessenhuis in Utrecht, the Netherlands started routine screening of all 

older, newly diagnosed breast cancer patients with the G8 frailty screening tool as part of the 

standard oncologic work-up, prior to treatment decision making. The aim of this study was 

to assess the decision-making process in fit and frail (based on the G8 frailty screening tool) 

older breast cancer patients.
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METHODS

Study design and population
For this analysis, newly diagnosed breast cancer patients diagnosed in Diakonessenhuis 

Utrecht, a teaching hospital in the Netherlands, between 2014 and 2018 were selected from 

the administration data. Patients aged 70 years or older were considered eligible if they were 

newly diagnosed with a primary localized breast cancer, and underwent G8 screening at the 

time of diagnosis.

Localized breast cancer was defined as a tumour smaller then 50 mm in greatest dimension 

(T1 or T2), either no regional lymph node metastasis or ipsilateral axillary lymph node 

metastasis in level I or II only or unknown regional lymph node metastasis (N0 or N1 or Nx), 

and no evidence of distant metastasis (M0 or Mx).

The G8 frailty screening tool was completed by an oncology nurse for all included patients 

as a part of routine work-up. Generally, this tool was administered at the first visit to the 

outpatient clinic.  Patients with a G8 score between 14.5-17 were considered fit and ≤14 

as frail (Appendix).The score was included in the clinical data that was presented and 

discussed at the multidisciplinary tumour board meeting. A referral to the geriatrician for 

a geriatric assessment was only made if considered necessary by the treating physician or 

multidisciplinary team, irrespective of G8 score.

The medical ethics committee reviewed the research protocol and provided a written 

statement that this study was exempt from full ethical review given its retrospective nature.

Data collection
Patient, tumour and treatment characteristics were collected for all selected patients. 

For patient characteristics, this included: sex, age at time of diagnosis, WHO performance 

status and prior medical history (assessed by using Charlson Comorbidity Index (CCI)).  

Tumour characteristics included tumour type (ductal, lobular, other), TNM classification 

(AJCC 7th edition), Bloom-Richardson stage (BR), angio-invasion, hormone receptor status 

(oestrogen and progesteron) and human epidermal growth factor receptor 2 (HER2) status.  

Subsequently, the results of the G8 frailty screening tool were collected, as well as the initial 

treatment recommendations of the tumour board meetings.

If patients were referred to a geriatrician for a geriatric assessment, data on the reason for 

referral, the outcome of the evaluation (including patient’s health status on the physical, 

psychological, functional and social domains) and treatment recommendations were collected 

from the medical records. Patients were considered frail if the geriatrician found two or more 

geriatric domains to be impaired or if at least one domain had severe impairment. For these 

patients, any changes in treatment plan based on the geriatric consultation were noted.

Final treatment decisions were compared with the national breast cancer guideline. At the 
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time of inclusion of patients, the guideline recommended surgical treatment for all older 

patients with early stage breast cancer, followed by radiotherapy if criteria were met. If 

tumours were hormone sensitive, hormonal therapy was recommended; and, in tumours 

with HER2-overexpression, adjuvant therapy with trastuzumab is only recommended 

in combination with chemotherapy. However, chemotherapy was only recommended if 

patients were younger than 70 years old.10 Reasons to deviate from guideline-recommended 

treatment were collected from the clinical notes by one author (ES) and classified as physical/

cognitive condition, patient preference or good response to neoadjuvant endocrine therapy. 

Data on survival were collected from the municipal database.

Outcome measures
Primary outcome was the proportion of fit and frail patients (based on the G8 frailty screening 

tool) treated in accordance with the national breast cancer treatment guideline. Secondary 

objectives included change of treatment plan after geriatric consultation and overall survival 

in fit and frail patients classified by treatment plan.

Statistical analysis
All analyses were performed in IBM SPSS Statistics 23. Clinical characteristics as well as 

treatment plans were presented as medians (range) or frequencies and proportions. For 

comparisons between fit and frail patients, a Pearson’s chi-square test was used. To assess 

overall survival, Kaplan Meier method was used. Cox regression analysis was conducted to 

assess which characteristics were associated with survival, and included age, tumour stage, 

comorbidity as determined with the  CCI and frailty based on G8. All variables were added 

into the regression analysis at once. P-values smaller than 0.05 were considered statistically 

significant.

RESULTS

Patients and tumour characteristics
Between 2014 and 2018, the G8 frailty screening tool was completed in 252 breast cancer 

patients. After exclusion of 35 patients with recurrent disease and 40 with locally advanced 

or metastatic breast cancer, 177 patients were included in this study (Figure 1). 98% of 

the patients were female with a median age of 79.6 years (range 70-96). In most patients 

the WHO performance status was not recorded. The majority had a  tumour smaller than 

2 cm (T1, 61%) and no lymph node involvement (N0, 68%).  Further patients and tumour 

characteristics are detailed in Table 1.

G8 frailty screening tool and initial treatment proposal
Based on the G8 frailty screening tool, 85 patients (48%) were identified as fit and 92 (52%) 

as frail (Figure 1). The median G8 score for G8-fit patients was  15 (range 14.5-17),  and 

for G8-frail patients  11.7 (range 4-14). G8-frail patients were significantly older than G8-fit 

patients (p<0.001) and had significantly more comorbidities (p<0.001). In addition, G8-frail 
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patients significantly more often had T2 disease (48% vs. 29%; p=0.012). No differences in 

hormone receptor status were seen (oestrogen positive 94% in G8-frail patients vs. 87% 

in G8-fit patients).  Probably due to less surgical treatment among G8-frail patients, other 

tumour characteristics such as lymph node stage, BR grade and angio-invasion were more 

often unknown in G8-frail patients compared to G8-fit patients (Table 1).

All G8-fit patients were proposed for surgical treatment at the multidisciplinary tumour 

board. Of the 92 G8-frail patients, 53 (57%) were proposed for surgical treatment. In the 

remaining 39 patients, primary endocrine therapy was recommended, provided that patients 

had a hormone sensitive tumour (Figure 2).

Table 1. Baseline characteristics.

All patients 
(n=177)

G8-fit
(n=85)

G8-frail
(n= 92)

P-value

Sex
Female
Male

173  (98%) 
4        (2%)

83     (98%)
2        (2%)

90     (98%)
2        (2%)

1.0

Age at diagnosis
(median, range)

79.6 (70.4-96.7) 76.9 (70.4-92.3) 84.2 (71.1-96.7) < 0.001

CCI score
(median, range)

1        (0-7) 0        (0-4) 1        (0-7) < 0.001

Type of cancer
Ductal
Lobular
Other

148  (84%)
20     (11%)
9        (5%)

73     (86%)
11     (13%)
1        (1%)

75     (82%)
9        (10%)
8        (9%)

0.63

T stage
T1
T2

108  (61%)
69     (39%)

60     (71%)
25     (29%)

48     (52%)
44     (48%)

0.012

N stage
N0
N1
Nx

120  (68%)
35     (20%)
22     (12%)

59     (69%)
22     (26%)
4        (5%)

61     (66%)
13     (14%)
17     (20%)

0.15

Angio-invasion
Yes
No
Unknown

6        (3%)
109  (62%)
62     (35%)

4        (5%)
72     (85%)
9        (10%)

2        (2%)
37     (40%)
53     (58%)

1.0

Hormone receptors
Oestrogen

Positive
Negative
Unknown

160  (90%)
16     (9%)
1        (1%)

74     (87%)
10     (12%)
1        (1%)

86     (94%)
6        (6%)
0        (0%)

0.22

Progesterone
Positive
Negative

     Unknown

123  (69%)
53     (30%)
1        (1%)

57     (67%)
27     (32%)
1        (1%)

66     (72%)
26     (28%)
0        (0%)

0.46

HER2 status
Positive
Negative
Unknown

20     (11%)
156  (88%)
1        (1%)

9        (11%)
75     (88%)
1        (1%)

11     (12%)
81     (88%)
0        (0%)

0.80

BR§ grade
1
2
3
Unknown

29     (16%)
57     (32%)
24     (14%)
67     (38%)

19     (22%)
41     (48%)
16     (19%)
9        (11%)

10     (11%)
16     (17%)
8        (9%)
58     (63%)

0.80

§BR, Bloom-Richardson
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Geriatric assessment
A geriatric assessment was performed in 34 patients; this included nine out of the 85 

G8-fit patients (11%) and 25 of the 92 G8-frail patients (27%). Reasons for referral were 

often unknown but included age, comorbidity, evaluating vulnerability, evaluating cognitive 

and physical capacity and difficulties in the decision-making process. Geriatric assessment 

showed two or more impairments (GA-frail) in 47% of referrals (n=16, including 2 out of 9 

G8-fit patients (22%), and 14 out of 25 G8-frail patients (56%)) (Figure 1). Most commonly 

diagnosed impairments were instrumental Activities of Daily Living (iADL) and physical 

functioning.

Treatment recommendations after geriatric assessment were surgical treatment for all nine 

G8-fit patients, including the two GA-frail patients, and for 19 out of 25 G8-frail patients 

(including nine GA-frail patients). For GA-frail patients recommended for surgical treatment, 

the primary reason for this recommendation was that the geriatric impairments were unlikely 

to interfere with surgery or did not significantly limit the patient’s remaining life expectancy. 

Reasons for not recommending surgery were cognitive and/or physical condition.

Figure 1. Patient selection and classification based on G8 screening tool. GA, geriatric assessment. 

Selected patients (n=252)

Included patients (n=177)

Excluded patients (n=75)
Recurrence of breast cancer (n=35)
T3/T4/M1 breast cancer (n=40)

G8 frail (n=92)G8 fit (n=85)

No GA (n=67)No GA (n=76) GA (n=9) GA (n=25)

GA fit (n=7) GA frail (n=2) GA frail (n=14)GA fit (n=11)

Figure 2. Results of G8, treatment proposal after initial work-up and actual treatment. 
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Final treatment plan and treatment adjustments
Ultimately, 123 patients (70%) underwent surgery in accordance with treatment guidelines; 

this was 81 out of 85 G8-fit (95%) and 42 out of 92 G8-frail patients (46%, p<0.001). One 

G8-frail patient received best supportive care only because of negative hormonal status 

and cognitive dysfunction. The remaining 53 patients (30%) received endocrine therapy of 

whom 44 patients received definitive endocrine therapy. Reasons to deviate from treatment 

guidelines were mostly physical/cognitive condition (n=17), patient preference (n=23; mainly 

based on shared decision making (n=21)). Nine patients received neoadjuvant endocrine 

therapy and showed tumour regression; therefore no surgical treatment was performed 

(Table 2). Of all patients, five G8-fit patients and one G8-frail patient received adjuvant 

chemotherapy. In a subgroup analysis of all G8-frail patients, the median G8 score was 

significantly higher in patients who received surgical treatment than patients who received 

non-standard treatment (median score of G8 13.5 (9.5-14) vs 10.6 (4-14); p<0.001).

Overall survival
One year follow-up was available for 168 out of 177 patients (95%) and three year follow-up 

for 156 patients (88%). One year after diagnosis, all 85 G8-fit patients (100%) and 83 out 

of 92 G8-frail patients (90%) were still alive (p=0.003). After three years, G8-fit patients 

had a reduced mortality compared to G8-frail patients (Figure 3A, 4.7% vs 18.5% p=0.001). 

In a multivariable analysis, increasing age (HR 3.53 95%CI 1.22-10.27) and increasing 

comorbidity burden (HR 2.72 95%CI 1.12-6.60) were the only factors associated with 

mortality, while tumour characteristics and G8 frailty status were not. In a subgroup analysis 

of patients undergoing surgery, G8-frailty status did not affect overall survival (Figure 3B, 

4.9% vs 4.8% p=0.996). Among patients with a triple negative tumour (n=16), who were not 

suitable for systemic therapy, 15 patients received surgical treatment of whom 14 (93%) 

were still alive after three years (including 10 G8-fit and 4 G8-frail patients). Of all patients 

without surgical treatment (n=54), 16 patients died during three year follow up (all G8-frail 

patients).

Total 

(n =177)

G8-fit 

(n=85)

G8-frail 

(n=92)

P-value

Treatment plan according to guidelines

Yes

No

  No surgery

  No or adjusted adjuvant therapy 

109    (62%)

68       (38%)

54       (30%)

14       (8 %)

75       (88%)

10       (12%)

4          (5%)

6          (7%)

34       (37%)

58       (63%)

50       (54%)

8          (9%)

<0.001

No surgery

Physical/cognitive condition

Patient preference

Good response to neo-adjuvant endocrine therapy

Other

54

18       (33%)

23       (43%)

9          (17%)

4          (7%)

4

-

3          (75%)

1          (25%)

-

50

18       (36%)

20       (40%)

8          (16%)

4          (8%)

0.371

Table 2. Treatment plan according to guidelines and treatment adjustments.
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DISCUSSION

This study assessed the treatment decision-making process in older patients with primary 

localized breast cancer and found that frailty, identified by G8 frailty screening tool, was 

associated with treatment decisions. All G8-fit patients and almost half of G8-frail patients 

were considered fit enough for surgical treatment and within three-year follow up, G8 frailty 

status did not affect overall survival in the group of patients undergoing surgery. Reasons for 

choosing primary endocrine therapy were mainly physical/cognitive condition and patient 

preference.

This analysis provides insight in the decision-making process in older breast cancer patients 

in our hospital. Although the G8 frailty screening tool is commonly used in oncology for 

identifying frailty,9 this tool has scarcely been assessed in older breast cancer patients.11,12 

In particular, to  the best of our knowledge, no prior studies have assessed the association 

between G8 frailty screening tool and the treatment decision-making process in older 

patients with primary localized breast cancer. Hence, these results can be of added value in 

clinical oncology practice.

This study has some limitations. Data on complications of surgical treatment, disease 

progression, recurrence of breast cancer and cause of death could not be completely 

retrieved, and therefore it is not possible to obtain a full picture of the course of treatment 

and disease for all patients. Another drawback includes the restricted knowledge of the exact 

role the G8 frailty screening tool played in the decision-making process. At that time, there 

was a particular need to identify frail patients, but a geriatric assessment for each patient 

was not yet feasible. Therefore, the G8 was introduced to detect potentially frail patients; 

but when G8 score was 14 or lower, patients were not automatically referred for further 

geriatric evaluation. And unfortunately, both in the multidisciplinary tumour board or 

outpatient clinic, it was not recorded if and how the G8 frailty status was taken into account 

Log rank, p =0.001 

A 

G8-fit 

G8-frail 

                  p = 0.001 B 

G8-fit 

G8-frail 

                  p = 0.996 

Figure 3. Three years overall survival based on G8 frailty screening tool. (A) Prognosis of all patients; (B) Prognosis 
in patients undergoing surgery. 
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while making a treatment decision. Furthermore, this study is performed in a hospital where 

geriatric oncology is well embedded, with surgeons and oncologists who are well aware of the 

relevance of frailty in treatment decisions. Even though implementation of geriatric oncology 

is getting more attention across the  globe, it still varies among different hospitals.13–16 The 

results of this study therefore cannot simply be extrapolated to breast cancer patients in 

health care settings that are less geriatric oncology-minded.

The lack of association between G8 frailty status and mortality in the multivariable survival 

analysis might be explained by the fact that G8-frail patients had a higher CCI score and 

were older than G8-fit patients. Furthermore, this lack of association does not mean that 

considering a patient’s frailty status in the treatment decision making process is not relevant. 

Frail older patients have less physiological reserve and  are less resilient than fit older 

patients, making them more vulnerable to negative health outcomes.17 The diagnosis of 

cancer and its treatment can negatively influence a patient’s health status,18 especially if they 

are frail, and this may result in a decline in physical functioning and/or quality of life.19,20 At 

the same time, maintaining physical functioning and quality of life is at least as important as 

survival for most older patients.21,22 Therefore, screening of frailty could provide awareness 

of frailty in the treatment decision making process and could, just like age and comorbidity, 

contribute to the actual treatment decision. In addition, frailty should be viewed within the 

context of the patient’s priorities, the index disease and treatment options and has to be 

considered as a spectrum.23,24 Thus, frailty identified by G8 frailty screening tool does not 

necessarily imply that older patients with early stage breast cancer are not suited for surgical 

treatment. Even if patients were assessed as frail after geriatric assessment, they were still 

frequently recommended for surgical treatment because of their estimated remaining life 

expectancy, especially when G8 score was 10 or higher. This appears to be an interesting 

cut-off value for future evaluation. Still, each time, the level of frailty and patient preferences 

must be carefully weighed against the efficacy and safety of a treatment. Hence, the G8 is 

not a simple ‘go/no go tool’ but rather should be an entry point for considering adaptive care, 

incorporating various disease and patient specific characteristics and preferences.

In some situations, omission of all breast cancer treatment may be the best option: for 

instance, in patients who are in the terminal phase of a comorbid illness, for whom the likely 

remaining life expectancy is so limited that the breast cancer itself becomes irrelevant. 

However, estimating life expectancy can be difficult, particularly in frail older patients who 

can remain in a state of poor physical or cognitive functioning for long time periods, even 

years.25 Therefore, in most cases some kind of cancer treatment will be generally indicated. 

In accordance with the treatment guidelines, surgical treatment is still the cornerstone in 

older patients with primary localized breast cancer.4 However, in a majority of older breast 

cancer patients, tumours are hormone receptor sensitive in which case primary endocrine 

therapy might be an alternative, provided that the estimated remaining life expectancy does 

not exceed the time period during which primary endocrine therapy can be expected to result 

in local regional tumour control.4
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In order to detect competing causes of death, a mortality index such as the Lee index, can be 

used to predict four- and ten-year all-cause mortality using age, comorbidities and physical 

functioning measures.26 To estimate the breast cancer specific mortality and assess the 

prognosis after surgical treatment and/or adjuvant therapy, the online PREDICT tool can 

be used.27 This tool is recently validated in older breast cancer patients and can accurately 

predict five-year overall survival. However, it should still be considered that this tool does not 

incorporate patient characteristics such as comorbidities or functional status; in frail older 

patients, overall survival can be overestimated.28,29 Hence, in patients with a high likelihood 

of surviving for longer than four years, the risk of failure of primary endocrine therapy with 

subsequent need of surgery at some point in their remaining life span becomes significant.26,30 

In this case, it might be preferable to perform the surgery up front, rather than wait a few 

years in which the patient will not only become older but also might incur more comorbid 

diseases.

Another important step in the decision making process is to assess the harms and benefits of 

surgical treatment versus primary endocrine therapy. Breast cancer surgery is classified as a 

low morbidity and low mortality procedure;31 the risk of postoperative cognitive decline due 

to general anaesthesia with this kind of surgery is small.32,33 Although these risks of surgical 

treatment often increase with age and comorbidities, the mortality risk in older breast cancer 

patients is mainly due to frailty rather than postoperative complications.34

With primary endocrine therapy, using multiple lines of treatment, evidence exists for 

disease control during an average of two to three years, although with a significant 

interindividual range.30 At the same time, the impact of primary endocrine therapy should 

not be underestimated. It is a long-term treatment that requires adherence, which can be 

accompanied by adverse events.35 Hospital visits are necessary to evaluate the effectiveness 

of endocrine therapy and  for timely recognition of disease progression. All these aspects 

are associated with non-adherence36,37 and might burden patient and their caregivers.38  

Furthermore, knowing that there is a risk of tumour grow without surgical treatment, might 

lead to distress in some patients. Especially in older patients, distress may interfere with 

their ability to cope effectively with cancer.36

In conclusion, the G8 frailty screening tool is associated with treatment choice in older patients 

with primary localized breast cancer; and G8 frailty status did not affect overall survival 

in the group of patients undergoing surgery. Therefore, the G8 may help in the treatment 

decision-making process and estimating the need for adaptive care. Still, depending on the 

frailty expertise within the breast cancer multidisciplinary team, G8-frail patients might 

warrant a referral to a geriatrician for further examination. 
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Appendix. G8 screening tool. 

G8 items Possible answers (score)

1 Food intake 
(Food intake declined over the past 3 months due to loss of appetite, digestive 
problems, chewing or swallowing difficulties)

0: severe decrease in food intake

1: moderate decrease in food intake

2: no decrease in food intake

2 Weight loss 
(Weight loss during the last 3 months)

0: weight loss > 3kg

1: does not know

2: weight loss between 1 and 3 kg

3: no weight loss

3 Mobility 0: bed or chair bound

1: able to get out of bed/chair but does

not go out

2: goes out

4 Neuropsychological problems 0: severe dementia or depression

1: mild dementia or depression

2: no psychological problems

5 Body Mass Index (kg/m2) 0: BMI <19

1: BMI=19 to BMI <21

2: BMI=21 to BMI <23

3: BMI=23 and >23

6 Medication 
(Takes more than 3 prescription drugs per day)

0: yes

1: no

7 Health status 
(In comparison to other people of the same age, how does the patient consider his/
her health status)

0: not as good

0,5: does not know

1: as good

2: better

8 Age (years) 0: >85

1: 80-85

2: <80

Total score 0-17

Scores ≤14: potentially frail.
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ABSTRACT

Objective
This study aims to assess age-related treatment patterns and primary reasons for 

adjusted treatment in patients with colorectal cancer.

Methods
Patients with colorectal cancer stage II or III diagnosed between 2015 and 2018 in 

the Netherlands were eligible for this study. Data were provided by the Netherlands 

Cancer Registry and included socio-demographics, clinical characteristics, treatment 

patterns and primary reasons for adjusted treatment. Treatment patterns and reasons 

for adjusted treatment were analysed according to age groups.

Results
Of all 29,620 patients, 30% were aged <65 years (n=8,994), 34% between 65 and 

75 years (n=10,173), 27% between 75 and 85 years (n=8,102) and 8% were ≥85 

years (n=2,349). Irrespective of cancer location or stage, older patients received less 

frequently a combination of surgery and (neo)adjuvant therapy compared to younger 

patients (decreasing from 55% to 1% in colon cancer patients, and from 71% to 23% 

in rectal cancer patients aged <65 years and ≥85 years respectively). Omission of 

surgical treatment increased with age in both patients with colon cancer(ranging from 

1% in patients aged <65 years to 16% in those ≥85 years) and rectal cancer (ranging 

from 12% in patients aged <65 years to 56% in those ≥85 years). The most common 

reasons for adjusted treatment were patient preference (27%) and functional status 

(20%), both reasons increased with advancing age.

Conclusion
Guideline non-adherence increased with advancing age and omission of standard 

treatment was mainly based on patient preference and functional status. These 

findings provides insight in the treatment decision-making process in patients with 

colorectal cancer. Future research is necessary to further assess patient’s role in the 

treatment decision-making process.
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INTRODUCTION

Colorectal cancer predominantly occurs in older patients. At diagnosis, the median age is 69 

years and more than 30% of all patients are older than 75 years.1,2 In 2018 in the Netherlands, 

more than 14,000 patients were diagnosed with colorectal cancer and due to the ageing of 

the population, the incidence of colorectal cancer worldwide is expected to rise over the 

coming decades.1,2 According to the guidelines, colorectal cancer treatment mainly consists 

of surgical treatment, with additional (neo)adjuvant chemo(radio)therapy in case of higher 

recurrence risk. The choice of treatment depends on tumour characteristics, estimated life 

expectancy, patient’s ability to tolerate cancer treatment and patient preferences.3

Older patients represent a heterogeneous population with large differences in physical and 

cognitive capacity and the presence of comorbidities. As a consequence, especially when 

older patients are frail, there is a higher risk for adverse events, complications, readmissions 

and treatment-related mortality.4 Therefore, older patients with cancer are not always 

treated in accordance with guidelines. In the Netherlands, the proportion of patients with 

colorectal cancer treated in accordance with national guidelines varied between 53% and 

90%;5–10 and this proportion seems comparable with other countries.11-21 Furthermore, 

guideline non-adherence increases with advancing age and this mainly concerns omission 

of adjuvant chemotherapy in colon cancer and (neo)adjuvant therapy in rectal cancer.8-13;15-31

An important question is whether treatment adjustments are justifiable adaptations based 

on the patient’s health status or personal preferences, or perhaps should be considered 

as undertreatment. Many factors may influence the decision to withhold standard cancer 

treatment and the treatment decision can be based on patient-, tumour- or treatment-related 

characteristics.32 Although little evidence is available in patients with colorectal cancer, 

previous studies demonstrated that older age and multiple comorbidities were the main 

reasons for omission of (neo)adjuvant therapy; a perceived minimal benefit or patient 

preference was less frequently mentioned.10,25,26,28,33,34

More research seems necessary to assess age-related differences in treatment patterns 

and improve insight in the treatment decision-making process. In 2015, the Dutch Cancer 

Institute began registering the primary reasons for treatment decisions in the National 

Cancer Registry.  Based on these data, we conducted a nationwide population-based analysis 

to compare treatment patterns according to age and reasons for adjusted treatment in 

patients with stage II or III colorectal cancer.

METHODS

Patient selection
In the Netherlands, data on socio-demographic and clinical characteristics of patients with 

newly diagnosed malignancies are collected by the Netherlands Cancer Registry (NCR). The 
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NCR covers more than 95% of the Dutch population.1,2 Patients are identified through the 

nationwide automated pathology archive and the hospital discharge register. Specially trained 

administrators collect patient, tumour and treatment characteristics from the patient’s 

hospital files. In 2015, the NCR started registering  the reasons for adjusting treatment and 

the degree of completion of planned oncological treatment.1 For this analysis, all patients 

newly diagnosed patients with TNM stage II and III colorectal cancer between 2015 and 

2018 were extracted from the NCR database. Patients were excluded  if additional colorectal 

pathology was suspected based on available tumour- and treatment characteristics, for 

example patients who received a (sub)total (procto)colectomy.

Data collection
Socio-demographic and clinical characteristics were collected from the registry data. 

These included age at diagnosis, socio-economic status and comorbidities. Socio-economic 

status was based on postal code of the residence area of the patient, combining aggregated 

individual fiscal data on the economic value of the home and household incomes, and was 

categorized into low, medium or high.35 Comorbidities were classified according to the 

Charlson Comorbidity Index (CCI); however, data on comorbidities were not collected in all 

regions of the Netherlands.36 Tumour characteristics included cancer type, disease stage and 

morphology. Rectosigmoid tumours were classified as colon cancer or rectal cancer based on 

their primary treatment decision. Those who received sigmoidresection or hemicolectomy 

and adjuvant chemotherapy if indicated were classified as colon cancer. Those who received 

low anterior resection or abdominoperineal resection and neo-adjuvant therapy if indicated, 

were classified as rectal cancer. For colon cancer, disease stage was based on pathological 

disease stage information, supplemented by clinical stage information if pathological stage 

was unavailable or unknown. For rectal cancer, as patients may receive neo-adjuvant therapy,  

disease stage  was based on clinical disease stage information. Use of the multidisciplinary 

tumour board and reported initial treatment were collected. Reported initial treatment was 

classified as surgery only, surgery with (neo)adjuvant therapy, (chemo)radiotherapy only, 

or best supportive care. For patients receiving chemotherapy, type of chemotherapy was 

extracted.

Treatment patterns were compared with the national colorectal cancer guideline.37 For 

patients with colon cancer, this guideline recommends surgical treatment for stage II or 

surgical treatment with adjuvant chemotherapy for stage III disease. Adjuvant chemotherapy 

may also be considered for patients with a high risk stage II colon carcinoma. Surgical 

treatment is also recommended for patients with stage II or III rectal cancer, and combined 

with neo-adjuvant (chemo)radiotherapy if criteria are met (Appendix). Not all criteria of 

high risk stage II colon carcinoma or criteria for neo-adjuvant therapy in patients with 

rectal cancer were available in the registry data. Therefore, adherence to guidelines could 

not be determined for all patients. Guideline non-adherence was classified by: no primary 

oncological treatment, no adjuvant therapy, no/partial neo-adjuvant therapy and no surgery 

after neo-adjuvant therapy. For patients receiving adjusted treatment, the primary reason 

for this treatment choice was extracted and classified by: age, comorbidity, functional status 
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(such as performance status or patient’s condition), patient preference, minimal expected 

benefit, extensive disease, protocol of the hospital (such as ‘watch and wait protocol’ 38 or 

treatment decision made at the tumour board), died before surgery, complicated course 

after surgery, or other/unknown.

Statistical analyses
All analyses were performed separately for colon cancer and rectal cancer. Socio- 

demographics and clinical characteristics were presented as means (standard deviation (SD)) 

for normally distributed continuous variables, medians (range) for not-normally distributed 

variables or frequencies and proportions for categorical variables. For comparisons 

between patients with colon cancer and rectal cancer, Pearson’s chi-square test was used for 

categorical variables. Depending on the distribution of the data, the independent samples 

T-test or Mann Whitney U test was used for continuous variables. To describe treatment 

patterns and reasons for adjusted treatment, patients were divided into four age-categories: 

<65 years, 65–75 years, 75–85 years, and ≥85 years. For comparisons between those 

four groups, Pearson’s chi-square test was used for categorical variables. All analyses 

were executed using IBM SPSS Statistics version 23.0. A two-sided-p value of <0.05 was 

considered statistically significant.

RESULTS

Patient characteristics
Between 2015 and 2018, 30,436 patients were registered with colorectal cancer stage II or 

III in the Netherlands. Based on available tumour and treatment characteristics, 816 patients 

were suspected of having additional colorectal pathology and excluded. Thus, 29,620 patients 

were eligible for this study, of whom 20,444 patients were diagnosed with colon cancer and 

9,176 patients were diagnosed with rectal cancer (Figure 1).

All patients   30,436 

Exclusion   816 

Rectum   9,176 

Guideline 
adherence  
6894 (34%) 

Adherence 
unknown 
7457 (36%) 

Guideline 
adherence  
5550 (61%) 

Adherence 
unknown 
1118 (12%) 

Reason recorded 
541 (81%) 
Missing 127 (19%) 

No primary onco- 
logical treatment  
353 (14%) 

No/partial neo- 
adjuvant therapy  
842 (34%) 

Reason recorded 
1564 (29%) 
Missing 3861 (71%) 

Reason recorded  
326 (92%) 
Missing 27 (8%) 

Reason recorded 
320 (48%) 
Missing 522 (62%) 

No surgery after 
neo-adjuvant therapy 
1313 (52%) 

Reason recorded 
595 (45%) 
Missing 718 (55%) 

Guideline non- 
adherence 
2508 (27%) 

No adjuvant  
therapy  
5425 (89%) 

No primary onco- 
logical treatment  
668 (11%) 

Guideline non-
adherence  
6093 (30%) 

Colon   20,444 

Figure 1. Treatment adherence and recorded reasons for adjusted treatment in patients with colon and rectal 
cancer.
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Socio-demographics and clinical characteristics are summarized in Table 1. Median age 

at diagnosis was 71 years (interquartile range 62-78). Of these patients, 30% were aged 

<65 years (n=8,994), 34% between 65 and 74 years (n=10,173), 27% between 75 and 84 

years(n=8,102) and 8% were ≥85 years (n= 2,349). Comorbidities were reported in 14,208 

patients (48%) and most common comorbidities were diabetes mellitus (17%) and lung 

disease (11%). Comorbidities were more common in older patients (CCI ≥2: 7% of patients 

<65 versus 27% in those ≥85 years; p<0.001). For both cancer locations, stage II disease was 

more common in older patients (ranging from 37% in patients aged <65 to 54% in patients 

aged ≥85 years; p<0.001), whereas stage III disease was mainly diagnosed in younger 

patients (ranging from 64% in patients aged <65 years to 46% in patients aged ≥85 years; 

p<0.001). The likelihood of being discussed at the tumour board decreased with advancing 

age (79% of patients aged <65 versus 71% of patients aged ≥85 years, p<0.001).

Table 1. Socio-demographic and clinical characteristics of all patients.

  All patients

(n= 29,620)

Colon cancer 

(n=20,444)

Rectal cancer

(n=9,176)

P-value

Sex <0.001

Men 16389     (55%) 10575     (52%) 5814     (63%)

Women 13231     (45%) 9869        (48%) 3362     (37%)

Missing 0

Age (median , IQR) 71              (62-78) 71              (63-79) 68           (60-75) <0.001

<65 8994        (30%) 5457        (27%) 3537     (39%) <0.001

65-75 10173     (34%) 7118        (35%) 3055     (33%)

75-85 8102        (27%) 6067        (30%) 2037     (22%)

≥85 2349        (8%) 1802        (9%) 547        (6%)

Missing 0

Socio economic status       0.08

Low 9362        (32%) 6514        (32%) 2848     (31%)

Medium 12102     (41%) 8265        (40%) 3837     (42%)

High  8155       (28%) 5664        (28%) 2491     (27%)

Missing 1 1 0

CCI       <0.001

0 7388        (52%) 4889        (50%) 2499     (55%)  

1 4392        (31%) 3067        (32%) 1325     (29%)  

≥2 2428        (17%) 1742        (18%) 686        (15%)  

Missing 15412 10746 4666  

Type of comorbidity

Heart disease 1137        (8%) 831           (9%) 306        (7%) 0.001

Peripheral vascular disease 836           (6%) 626           (7%) 210        (5%) <0.001

Cerebrovascular disease 1237        (9%) 866           (9%) 371        (8%) 0.166

Neurologic disease 157           (1%) 110           (1%) 47           (1%) 0.625
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  All patients

(n= 29,620)

Colon cancer 

(n=20,444)

Rectal cancer

(n=9,176)

P-value

Lung disease 1611        (11%) 1110        (11%) 501        (11%) 0.555

Connective tissue disease 364           (3%) 268           (3%) 96           (2%) 0.026

Gastrointestinal disease 416           (3%) 306           (3%) 110        (2%) 0.018

Diabetes Mellitus 2428        (17%) 1734        (18%) 694        (15%) <0.001

Renal disease 482           (3%) 359           (4%) 123        (3%) 0.003

Tumour 1435        (10%) 990           (10%) 445        (10%) 0.530

Missing 15412 10746 4666

Tumour type       <0.001*

Adenocarcinoma 28861     (97%) 19825     (97%) 9036     (98%)

Other 411           (1%) 347           (2%) 64           (1%)

Unknown 348           (1%) 272           (1%) 76           (1%)

Missing 0

Disease stage at diagnosis       <0.001

II 13394     (45%) 10585     (52%) 2809     (31%)  

III 16226     (55%) 9859        (48%) 6367     (69%)  

Missing 0    

MDT       0.002

Yes 23464     (79%) 16096     (79%) 7368     (80%)  

No 6156        (21%) 4348        (21%) 1808     (20%)  

Missing 0    

* statistical analysis performed without the category unknown. CCI: Charlson Comorbidity Index; MDT: multidisciplinary tumour 
board. IQR: interquartile range.

Treatment patterns in patients with colon cancer according to age
Treatment patterns in the 20,444 patients with colon cancer are shown in Figure 2A. Three 

percent (n=668) received no primary oncological treatment (314 patients with stage II and 

354 patients with stage III). Omission of surgery increased steadily with age (ranging from 

1% in patients aged <65 years to 16% in those ≥85 years; p<0.001) and with increasing 

comorbidity burden (ranging from 1% in patients with CCI 0 to 5% in patients with CCI 

≥2; p<0.001). Of the remaining 19,776 patients treated surgically, 6,894 also received 

adjuvant chemotherapy: 6% of patients with stage II colon cancer and 63% for stage III. 

The reception of adjuvant chemotherapy in patients with stage III disease decreased with 

age, ranging from 55% of patients aged <65 to 1% of patients aged ≥85 years (p<0.001). 

Although chemotherapy mainly consisted of poly-drug therapy (79% of 6,894 patients who 

received chemotherapy), the proportion of patients with mono-drug therapy increased with 

advancing age, ranging from 5% in patients aged <65 years to 92% in patients aged ≥85 years 

(p<0.001).

Treatment patterns in patients with rectal cancer according to age
Treatment patterns in the 9,176 rectal cancer patients are shown in Figure 2B. Eighteen 
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Figure 2. Type of treatment for patients with colon cancer(A) and rectal cancer(B).
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percent (n=1666) received no surgical treatment (487 patients with stage II and 1,179 

patients with stage III). Again, omission of surgery increased steadily with age (ranging from 

12% in patients aged <65 years to 56% in those ≥85 years; p<0.001) and with increasing 

comorbidity burden (ranging from 14% in patients with CCI 0 to 26% in patients with CCI 

≥2; p<0.001). Neo-adjuvant therapy prior to surgery was given to 34% of patients with stage 

II rectal cancer and 75% in stage III. Reception of neo-adjuvant therapy decreased with 

increasing age, ranging from 71% of patients aged <65 years to 23% of patients aged ≥85 

years (p<0.001). Of all patients with stage II disease who received neo-adjuvant therapy, 

neo-adjuvant therapy consisted of chemoradiotherapy in 53%; 47% received radiotherapy. 

For stage III disease, this was 58% and 42% respectively. Irrespective of disease stage, the 

proportion of patients with neo-adjuvant chemoradiotherapy decreased with age (ranging 

from 66% in patients aged <65 years to 13% in patients aged ≥85 years; p<0.001) whereas 

the proportion of patients with neo-adjuvant radiotherapy increased with age (ranging from 

34% in patients aged <65 years to 87% in patients aged ≥85 years; p<0.001).
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Reasons for choosing adjusted treatment in both colon and rectal cancer
Based on what could be deduced from the registry data, 42% (n=12,444) of all patients 

were treated in accordance with the guideline and at least 29% (n=8,601) were not (Figure 

1). In the remaining 29% (n=8,575), essential data were missing to determine whether or 

not there was an indication for additional therapy besides to surgical treatment. Guideline 

non-adherence increased with advancing age (ranging from 15% in patients aged <65 to 65% 

in patients aged ≥85 years; p<0.001) and with increasing comorbidity burden (ranging from 

24% in patient with CCI 0 to 50% in patients with CCI ≥2; p<0.001).

Of the 8,601 patients receiving adjusted treatment, 1,021 patients received no primary 

oncological treatment whatsoever; 5,425 patients with colon cancer did not receive adjuvant 

therapy whilst this was required based on the guidelines, 842 patients with rectal cancer 

received no neo-adjuvant therapy or radiotherapy only despite guidelines recommending 

chemoradiotherapy, and 1,313 patients with rectal cancer did not proceed with surgery after 

neo-adjuvant therapy. Data on reasons for omission of treatment were available in 3,346 

patients (39% of all patients receiving adjusted treatment; Figure 1).

Ultimately, reasons for omission of standard treatment were recorded in 3,346 out of 8,601 

patients and are shown in Table 2. Reasons for omission of primary oncological treatment 

were recorded in 867 patients. The most common reported reasons were patient preference 

(39%) and functional status (29%) in both patients with colon and rectal cancer. Age was 

hardly mentioned as reason for omission of primary oncological treatment (3%).

Reasons according to adjusted treatment 
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N  3346 867 1564 320 595

Age 9% 3% 15% 8% 3% <0.001 

Comorbidity 13% 16% 11% 16% 10%  

Functional status 20% 29% 18% 15% 16%  

Patient preference 27% 39% 27% 9% 20%  

Minimal expected benefit 3% - 6% 1% -

Extensive disease 3% 7% 1% 1% 7%  

Protocol of the hospital 10% - 3% 9% 41%  

Died before surgery 2% 5% 1% - 1%

Complicated course after surgery 1% - 2% - -

Other/unknown 12% 1% 16% 41% 2%  

Table 2A. Reported reasons for adjusted treatment in patients with colon cancer and rectal cancer according to 
adjusted treatment.
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For colon cancer, reasons for omission of adjuvant chemotherapy were recorded in 1,564 

patients. Patient preference was most frequently mentioned (27%); this reason became less 

frequent with increasing age, ranging from 30% in patients aged <65 years to 8% in patients 

aged ≥85 years (p<0.001). In patients aged ≥85 years, age was the most commonly reported 

reason (50%) for omission of adjuvant chemotherapy.

For rectal cancer, reasons for omission of neo-adjuvant therapy or reduction of neo-adjuvant 

chemoradiotherapy to radiotherapy, were recorded in 320 patients. This adaption was 

mainly due to patient’s comorbidity (16%) and functional status (15%). Reasons for omission 

of surgery after receiving neo-adjuvant therapy were recorded in 595 patients and primarily 

consisted of patient preference (20%) and functional status (16%), which both increased 

with advancing age (p<0.001). In 41% of the patients who did not receive surgery after 

neo-adjuvant therapy,  their treatment choice was based on a watch and wait protocol of the 

hospital. Although not yet in accordance with the guideline, this policy has been increasingly 

routinely implemented over the years.

Overall, patient preference (27%) and functional status (20%) were the most commonly 

reported reasons for adjusted treatment, which both increased with advancing age (Table 

2b). Age (9%) as reason for choosing adjusted treatment was less frequently mentioned, but 

increased with age, ranging from 0.2% in patients aged <65 years to 23% in patients aged 

≥85 years. In 12% of the patients the reason for adjusted treatment was classified as other/

unknown.

Table 2B. Reported reasons for adjusted treatment in patients with colon cancer and rectal cancer according to 
age.

Reasons according to age

All patients <65 years 65-75 years 75-85 years ≥85 years P-value

N  3346 468 860 1291 727  

Age 9% - 1% 11% 23% <0.001

Comorbidity 13% 8% 13% 16% 11%  

Functional status 20% 9% 18% 23% 23%  

Patient preference 27% 22% 27% 28% 29%  

Minimal expected benefit 3% 4% 4% 3% -

Extensive disease 3% 6% 3% 2% 4%  

Protocol of the hospital 10% 29% 14% 3% 1%  

Died before surgery 2% 1% 3% 2% 2%

Complicated course after surgery 1% 1% 2% 1% 1%

Other/unknown 12% 20% 15% 11% 6%  
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DISCUSSION

This nationwide population-based study assessed age-related differences in treatment 

patterns and reasons for adjusted treatment in patients with stage II or III colorectal cancer 

and found that omission of surgical treatment and/or (neo)adjuvant therapy was more 

likely in older patients than younger patients. Furthermore, the intensity of (neo)adjuvant 

therapy tended to decrease with advancing age. Reported reasons for adjusted treatment 

were mainly based on patient preference or functional status, which both increased with 

advancing age.

While interpreting our results, several limitations need to be considered. First, we were not 

always able to determine whether patients were treated in accordance with the national 

guideline and it is likely that the proportion of guideline adherence has been underestimated. 

In patients with stage II colon cancer, it could not be assessed whether patients were 

diagnosed with high risk stage II disease and therefore, whether adjuvant chemotherapy was 

indicated. In rectal cancer patients, a few criteria needed to determine whether and which 

neo-adjuvant therapy was indicated were missing in the database. Another drawback of 

the study is that, especially in patients who received no (neo)adjuvant therapy or patients 

with rectal cancer who received no surgical treatment after neo-adjuvant therapy, reported 

reasons for adjusted treatment were often classified as ‘other’ without further specification. 

In addition, only one primary reason was extracted from medical files, whereas in daily practice 

the argumentation for omission of standard treatment often consists of a combination of 

reasons. Some nuances may thus have been lost.

Despite of these limitations, this is the first large nationwide population-based analysis in 

patients with colorectal cancer which assesses reasons behind age-related differences 

in treatment patterns. Compared to previous studies, the proportion of patients treated 

in accordance with the national guidelines appears to be smaller.5-10 As stated before, this 

proportion is probably underestimated. Similar to what previous studies observed,8-13;15-31 

guideline non-adherence increased with advancing age. Although treating patients in 

accordance with the national guideline is considered to reflect good quality of care, guideline 

non-adherence does not necessarily mean that the quality of care is compromised. A 

deviation from standard treatment can be justified based on the patient’s situation, where 

standard treatment may have been overtreatment; but adjusted treatment could also 

represent undertreatment. Therefore, knowing the reasons for deviating from guidelines is 

highly relevant.

Now that the Netherlands Cancer Registry has started recording the primary reasons 

for omission of standard treatment, it is possible to gain more insight in the treatment 

decision-making process. In contrast to previous small studies which demonstrated age and 

multiple comorbidities as reasons for omission of standard treatment,10,25,26,28,33,34 age as a 

reason for adjusted treatment is reported in the minority of patients in our study. This is a 

positive trend which suggests that patients were assessed on more patient characteristics 
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than chronological age alone. Still, age as reason for adjusted treatment increased with 

advancing age and was especially observed in patients aged ≥85 years. Almost half of the 

patients aged ≥85 years and diagnosed with colon cancer for example, did not receive 

adjuvant chemotherapy based on age. This might be justifiable in light of remaining life 

expectancy, the limited survival benefit and increased toxicity risk of adjuvant chemotherapy 

in these patients. However, assessing patient’s ability to tolerate cancer treatment can be 

challenging when knowledge concerning efficacy and safety of the standard cancer treatment 

or quality of life during and after treatment in older patients is limited. After all, older patients 

are frequently excluded from participation in clinical trials due to the heterogeneity of this 

population.39 Nevertheless, it remains important to assess patient’s biological age before 

making a treatment decision.40

During ageing, the chances of being diagnosed with one or more chronic diseases are 

increasing. Comorbidities might lead to a certain burden of disease which can interfere 

with daily activities. Therefore, it is relevant to consider patient’s condition before making 

a treatment decision. Our results showed functional status as an important reason 

for adjusting treatment, but it was unknown how functional status was measured. The 

Karnofsky performance status or Eastern Cooperative Oncology Group performance status 

are standard measures for estimating patient’s ability to tolerate cancer treatment. These 

two scores estimate whether a patient is able to perform daily activities without the help 

of others. However, performance status focuses only on patient’s physical condition while 

patients can also be vulnerable on the cognitive, functional or social domain. In order to 

improve tailored care, especially in older patients, a geriatric evaluation can be of added 

value to determine unknown health impairments on all these domains and consider patient 

values and preferences.41 A study by Jacobs et al. confirmed an increased use of some form 

of geriatric evaluation in the Netherlands in recent years.42

Over the years, patient preference appears to play an increasingly prominent role in the 

treatment decision-making process which has evolved to a more shared decision-making 

approach.43 The results of our study reflect patient’s involvement in the treatment 

decision-making process, given that patient preference is the most prevalent reason for 

choosing adjusted treatment, especially in older patients. Patient preference can be a 

justifiable reason for omission of standard treatment, provided certain conditions are 

met: a proper relationship between physician and patient, comprehensive information 

concerning diagnosis and treatment options, and clarity about patient’s goals and priorities. 

Unfortunately, we could not ascertain why patients prefer an adjusted treatment. Regularly, 

older cancer patients indicate that survival benefit is secondary to quality of life;44 and common 

concerns in older cancer patients are discomfort or side effects of cancer treatment, as well 

as transportation difficulties.32 Although these assumptions are not always aligned with the 

expected medical reality, this can be a reason for declining cancer treatment.45 Therefore, it 

is of primary importance to explore and integrate patient’s priorities and assumptions in the 

treatment decision-making process. Observational cohort studies seem needed to assess 

age-related differences of patient’s motivation in the treatment decision-making process.
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The heterogeneity of the cancer population highlights the importance of discussing all 

patients at the tumour board. Unfortunately, our results showed a decrease of being 

discussed at the tumour board with advancing age. This might be explained by the fact that 

those diagnosed by the regular diagnostic route are automatically listed at the tumour board, 

while those with non-specific symptoms may be diagnosed in another way and may therefore 

not be discussed at a tumour board. Additionally, particular in older patients, treatment 

decisions are sometimes made in advance; patient preferences or clinical judgment may result 

in refraining cancer treatment. Nevertheless, in both cases, we still would recommend to 

discuss all patients at the tumour board as it may improve patient education and sometimes, 

less intensive treatment options might still be suitable.46,47

In conclusion, adjusted treatment increased with advancing age and is mainly based on patient 

preference and functional status in patients with stage II or III colorectal cancer. It highlights 

the beginning of incorporating care in which treatment decisions are based on biological age 

and in which patient preferences are considered.
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Appendix. Summary of Dutch guideline for colorectal cancer stage II and III, version 3.0 (2014).

Primary treatment of patients with colon cancer

Stage II 

Standard treatment consists of surgical resection of the tumour and adjuvant chemotherapy 

may be considered for patients with a high risk stage II colon carcinoma which is defined if at 

least 1 of the following characteristics is present: stage T4, <10 regional lymph nodes exam-

ined, presentation with obstruction or perforation, extramural vascular invasion, or poorly/

undifferentiated tumors.

Stage III

Standard treatment consists of surgical resection with adjuvant chemotherapy. 

Primary treatment of patients with rectal cancer

Standard treatment consists of at least surgical resection. The distance to the mesorectal 

fascia (MRF) of the primary rectal carcinoma is the leading factor in ascertaining the indi-

cation for neo-adjuvant therapy and not the distance of a possible pathological node to the 

MRF (Table 1). There is no indication for adjuvant chemotherapy with rectal carcinoma.

Table 1. Schematic display of the indication for neo-adjuvant treatment.

Tumour stage (MRI staged) Neo-adjuvant treatment

cT
1-2

N
0
 or cT

3
N

0
 ≤5 mm extramural invasion; distance to the MRF >1 mm None

cT
1-3

N
1
 or cT

3
N

0
 >5 mm extramural invasion; distance to the MRF >1 mm 5x5 Gy pre-operative radiotherapy

cT
4
 of cT

3
 with distance to the MRF ≤1 mm

and/or
cN

2
 / extramesorectal pathological nodes (each N)

Chemoradiotherapy
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ABSTRACT

Purpose
We set out to determine study objectives of clinical trials which included older patients 

with the four most common malignancies, to assess the extent to which the inclusion 

of patient related outcomes (PROs) has changed over the last fifteen years.

Methods
A search of the National Institutes of Health clinical trial registry was performed to 

identify currently recruiting or completed phase II or III clinical trials started between 

2005 and 2020, which addressed chemotherapy or immunotherapy in patients aged 

>65 years with the four most common solid malignancies. Trial characteristics and 

study objectives were extracted from the registry website.

Results
Compared to disease- and treatment related outcomes, PROs were the least measured 

outcomes. Of the 1,663 trials, PROs were addressed in only 21% of all trials, in which 

quality of life as primary objective was found in less than 1% of all trials. Compared to 

all trials, trials exclusively for older patients addressed more often PROs (respectively, 

30% vs 21%, p <0.001). Over the last fifteen years, there was an incremental trend in 

the reporting of PROs from 17 to 24% of all trials (p = 0.007).

Conclusion
Despite a slight incremental trend over the past 15 years, PROs appear to be 

underrepresented in clinical trials which include patients with a solid malignancy. In 

order to provide physicians and older patients with cancer realistic information about 

the impact of chemo- or immunotherapy on quality of life or functioning, researchers 

should strongly consider including PROs in their future clinical trials. 
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INTRODUCTION

The proportion of older persons in the global population is rising. Particular in the western 

world, the proportion of patients aged 60 years or over will increase from 30% in 2020 up 

to 50% in 2050. In addition, survival beyond the age of 60 years is improving.1  As a result, 

the incidence of diseases that are common among older patients, such as cancer, will also 

increase over the upcoming decades.  Nowadays in the Netherlands, at least 70% of all 

patients with cancer is aged 60 years or older.2

Providing appropriate treatment for an older patient with cancer is challenging. On the 

one hand, older patients and especially those with comorbidities are frequently excluded 

from clinical trials.3 However, the heterogeneity in physical and psychological condition, 

functioning and social context of older patients is significant. Therefore, evidence regarding 

efficacy and safety of cancer treatment for younger or fit patients with cancer may not be 

applicable to this older population. On the other hand, clinical trials have historically tended 

to focus on disease and treatment related outcomes, while older patients also want to be 

informed about the impact of cancer treatment on patient related outcomes (PROs) such as 

quality of life, functioning or health care utilization.4 Previous research has shown that older 

patients are less willing to accept toxicity for additional survival benefit,5 particularly when 

oncological treatment could potentially have a negative impact on functioning or quality of 

life.6–8 Therefore, next to the importance of including disease and treatment related outcomes 

in clinical trials, this emphasizes the importance of including PROs in clinical trials in general 

and for older patients in particular. 

PROs cover a range of health outcomes like symptoms, functional limitations, quality of life 

and patient satisfaction. These are generally measured with questionnaires, that collect 

information directly from the patient, without interpretation by others.9 The recognition 

of their importance for both oncologic research as well as daily clinical practice is not new: 

in the last decade, multiple oncologic societies, scientific organisations and national health 

services have emphasized the need for gathering PROs evidence.10–16 This becomes even 

more relevant in older patients.17 

Last decade, our group conducted studies on the inclusion of PROs  in poor prognosis 

malignancies,18 lung cancer,19 haematological malignancies,20 and palliative chemotherapy21 

and found that these outcomes were rarely incorporated. Now, several years onward, we 

set out to assess trends in the choice of study objectives in trials started between 2005 and 

2020, for four solid malignancies common in older patients.

METHODS

Data collection
We searched the United States National Institutes of Health clinical trial registry (www.
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clinicaltrials.gov) for ongoing and completed clinical trials which focused on chemotherapy 

targeted therapy and/or immunotherapy in older patients with cancer. The search 

was performed on August 5th 2020, using the search terms “cancer”, “chemotherapy”, 

“immunotherapy” and “biologicals”. The search was limited to trials started from 2005 

onward, phase II and III, and open to patients aged >65 years. From this first selection based 

on search engine criteria, we selected trials with the four most prevalent cancer types in 

older patients: breast, colorectal, lung and prostate cancer. Based on protocol review, we 

excluded trials whose primary treatment of interest was not chemotherapy, targeted therapy 

or immunotherapy, or which focused on treatment of a specific symptom or side effects or 

diagnostic techniques.

For all included trials, the following data were extracted from the registry website by one 

author (ES): target disease entities, start year of the study, intervention, study phase, source 

of funding, age related inclusion criteria and primary and secondary study objectives.

Primary and secondary study objectives were classified based on phrasing as reported on 

clinical trial registry website and divided into ten categories: overall survival, progression-free 

survival, efficacy, toxicity, pharmacological parameters, biological outcome parameters, 

treatment completion, health care utilization, quality of life and functioning. All were grouped 

together in disease related outcomes, treatment related outcomes or PROs (Appendix).

Statistical analyses
Differences between categories were assessed by using a web-based chi-square calculator22. 

Comparisons were made for type of malignancy (breast cancer, colorectal cancer, lung cancer 

and prostate cancer) and trial characteristics (start of inclusion, type of intervention, study 

phase and source of funding). A p-value of <0.05 was considered significant.

RESULTS

The search of the National Institutes of Health clinical trial registry yielded 28,097 trials. 

After exclusion of trials due to limitations applied in search engine or based on protocol 

review, 1,663 trials remained for inclusion in this overview (Figure 1).

Study characteristics of these selected trials are summarized in Table 1. The majority of trials 

addressed patients with lung cancer (40%), followed by breast cancer (29%), colorectal cancer 

(20%) and prostate cancer (11%). Chemotherapy was the primary focus in 31% of the trials 

and targeted therapy +/- chemotherapy was addressed in 54% of the trials. Immunotherapy 

+/- chemotherapy was addressed in 15% of the trials. Most trials were phase II (73%) and 

industry-sponsored (55%).

The great majority of studies were open to all adult patients, while 2.3% focused exclusively 

on older patients, using a lower age limit for inclusion of 60 years or older.
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Figure 1. Search results and study selection.

Search yield n= 28,097  

Exclusion due to limitations applied in  
clinicaltrials.gov search engine:  n= 20,759 
   Study before 2005    n= 5,161 
   Not phase II/III     n= 9,851 
   Not recruiting/completed    n= 5,747 
 
Exlusion after protocol review  n= 5,675 
   No breast/prostate/lung/colorectal cancer  n= 4,763 
   Mixed phase I/II     n= 331 
   Not exclusively immuno- or target +/- chemotherapy n= 428 
   Focus on side effect    n= 110 
   Focus on diagnostic techniques   n= 35 
   Other      n= 8 

Inclusion n= 1,663 

Study objectives 
Study objectives of included trials are shown in Table 2. Primary and secondary study 

objectives mainly consisted of disease related outcomes; progression free survival was the 

most frequently mentioned study objective (81%), followed by efficacy (77%) and overall 

survival (69%). Toxicity was the most frequently used treatment related outcome (61%), 

mainly addressed as secondary study objective. 

PROs were included in 21% of all trials (14% in phase II, 38% of phase III trials, p<0.001); 

quality of life was most frequently addressed (13% in phase II and 36% in phase III trials, 

p<0.001). However, quality of life as primary study objective was found in less than 1% (n=9) 

of trials. 

Compared to all included trials, trials exclusively for older patients (≥60 years) more often 

addressed PROs, (30% vs 21% in all trials, p<0.001); especially functioning was more 

often mentioned as study objective (21% vs 3% in all selected trials, p<0.001). No relevant 

differences were observed in PROs among the various cancer types (ranging from 18% 

in breast cancer to 23% in lung cancer, p=0.36), among the various interventions (varying 

between 19% in trials with chemotherapy only and 22% in trials with targeted therapy +/- 

chemotherapy, p =0.42).  PROs tended to be more often included in industry sponsored trials 

(22% vs 18% in non-industry sponsored trials, p=0.05). 

Incorporation of patient related outcomes over time
Overall, there was a slight increase in the inclusion of PROs from 17% between 2005-2009 

up to 24% between 2015-2020 (p=0.007, Figure 2). This increase was also seen specifically 

in trials for breast cancer (increase from 12% to 24%, p=0.01) and colorectal cancer (12 

to 25%, p=0.04), while the inclusion remained more or less stable for lung cancer (21% to 
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  All trials (n=1663)

Diagnosis  

  Breast cancer 487        (29%)

  Colorectal cancer 331        (20%)

  Lung cancer 663        (40%) 

  Prostate cancer 182        (11%)

Start of inclusion  

  2005-2009 638        (38%)

  2010-2014 399        (24%)

  2015-2020 626        (38%)

Intervention  

  Chemotherapy only 517        (31%)

  Targeted therapy +/- chemotherapy 896        (54%)

  Immunotherapy +/- chemotherapy 250        (15%)

Phase  

  II 1218     (73%)

  III 445        (27%)

Sponsors$  

  Industry 919        (55%)

  NIH 226        (14%)

  Other 551        (33%)

Lower age limit

≤ 25 1610     (97%)

25-59 1              (0.1%)

60-69 5              (0.3%)

≥ 70 29           (2%)

None/unknown 18           (1%)

Upper age limit

65-74 141        (8%)

75-84 202        (12%)

≥ 85 90           (6%)

Not specified 1230     (74%)

$ Trials could have multiple sponsors. Abbreviations: NIH, National Institutes of Health

Table 1. Schematic display of the indication for neo-adjuvant treatment.

25%, p=0.37) and prostate cancer (23% to 20%, p=0.91). This increase was also seen in 

phase II trials, and industry sponsored trials (Figure 2). For trials assessing immunotherapy 

+/- chemotherapy, inclusion of patient related outcome measures fluctuated while trials 

assessing targeted therapy +/- chemotherapy and chemotherapy showed an increase 

of their focus on PROs over time. This increase was only significant for trials focused on 

chemotherapy only (14% to 25%, p=0.03).
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Table 2. Primary and secondary study objectives of all selected trials.

All outcomes Primary study  
objectives

Secondary study  
objectives

Disease related study objectives

Overall survival 1146     (69%) 183     (11%) 963     (58%)

Progression free survival 1348     (81%) 695     (42%) 653     (39%)

Efficacy 1288     (77%) 696     (42%) 592     (36%)

Biological outcome parameters 264        (16%) 69        (4%) 195     (12%)

Treatment related study objectives

Toxicity 1013     (61%) 144     (9%) 869     (52%)

Pharmacological parameters 114        (7%) 9           (0.5%) 105     (6%)

Treatment completion 43           (3%) 10        (1%) 33        (2%)

Patient related study objectives

Health care utilization 26           (2%) - 26        (2%)

Quality of life 318        (19%) 9           (0.5%) 309     (19%)

Functioning 47           (3%) 3           (0.2%) 44        (3%)

Figure 2. The proportion of trials with patient related outcomes  and their changes over time, stratified by trial 
characteristics. * significant difference over time (p<0.05) 

0%

10%

20%

30%

40%

50%

2005-2009 2010-2014 2015-2020

* * * * * 

DISCUSSION

We evaluated trends over time in the choice of study objectives in phase II or III clinical trials 

for the four most prevalent solid malignancies in older patients, registered in the National 

Institutes of Health clinical trial registry. Although there was a slight increase of PROs over 

the last fifteen years, PROs were included in only a small portion of studies: only one out of 

five trials included any type of PRO in their study protocol. 
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This study has several limitations. Due to our search and selection strategy in only one 

database, the National Institutes of Health clinical trial registry, our overview does not 

include all clinical trials worldwide. However, the National Institutes of Health clinical trial 

registry is by far the largest registry and therefore, the results from our analysis are a good 

representation of current clinical trial practice. Another drawback of this study is that we 

limited our search to what was presented in the clinical trial registry regarding outcome 

measures. It is possible that other study objectives were formulated in the full study protocol.

Nevertheless, this overview reflects the study objectives in oncological trials and in contrast 

to previous research, we assessed how these study objectives have changed in the past 

fifteen years. When designing a clinical trial in which a new drug will be investigated, it makes 

sense to first focus on efficacy and safety before focussing on PROs. However, once these 

have been established, the impact of treatment on the quality of life and functioning of the 

patient also deserves to be investigated. It is difficult to label a treatment as successful, when 

its effectiveness in decreasing tumour burden comes at the cost of the patient’s quality of 

life or their ability to carry out daily activities that matter to them. This becomes even more 

pertinent in older patients, who may lack the resilience to recover from this impact.23

Disappointingly, despite small increases, the proportion of studies including PROs in their 

study objectives remains limited. Thus, the endorsement of PROs by multiple oncologic 

societies, scientific organisations and national health services,10–16 has not resulted in a 

significant change in the inclusion of PROs in current oncology research. We need to consider 

what factors hinder their incorporation in trial design.

Inclusion of PROs in clinical trials could be challenging due to the uncertainty about the 

quality and appropriate application of existing tools for assessing PROs.24 This may discourage 

researchers from selecting them as a study objective in clinical trials. When choosing a patient 

related outcome measure, it is important that the instrument matches the research question 

and study population. Generic instruments measure a broad range of medical issues to 

provide comparisons with the norm population or between diseases; but these instruments 

may include aspects that are irrelevant for specific patient populations.9 Therefore, it is 

preferable to use disease specific PROs that are intended to be used for a particular patient 

group. However, partly due to the limited number of well validated instruments, there is still 

no consensus on suitability of PROs in various study populations.24

In addition, as many of the commonly used instruments were originally developed for use 

in research, extrapolation of PROs to clinical practice may also be difficult. For example, 

the EORTC-QLQ-C30 questionnaire that assesses health related quality of life (HR-QoL), 

focuses on the level of experienced impairments and not on the impact of these impairments 

on experienced HR-QoL.25 Furthermore, cut-off values of this questionnaire are not available 

and interpretation of the clinical relevance of changes in HR-QoL are mostly done by some 

rules of thumbs.26 Finally, longitudinal reporting of PROs may be subject to the response shift 

phenomenon, which reflect patient’s ability to adapt to new life circumstances, as well as recall 
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bias which refers to the potential risk of inaccurate recall to past events or experiences.27 

Both may influence patient’s evaluation of HR-QoL after treatment. As a result of these 

disadvantages, the comparability of PROs in trials across health care institutions or between 

countries will remain difficult and the inclusion of PROs in trial design may remain limited as 

well.

On top of the aforementioned difficulties, researchers and physicians might not be sufficiently 

aware of the added value of measuring PROs in daily practice. Although it is stated that 

PROs are an umbrella term of evaluating symptoms, functional limitations, quality of life 

and patient satisfaction, at the outset of PROs in the early 1990’s, it was often assumed that 

PROs were a measure of quality of life and therefore only of interest to patients.9 In contrast, 

PROs could also provide insight in patient’s tolerance to a treatment and can show the 

differences between patient’s perspective and physician’s perspective. These discrepancies 

are for example found in documenting toxicity: patients with ovarian cancer who received 

chemotherapy reported peripheral neuropathy twice as much as physicians did.28 Hence, 

measuring PROs may improve patient education and should be as important as disease and 

treatment related outcomes. 

Patients increasingly want to be informed about the impact of cancer treatment on daily 

life.4 Therefore, we would like to encourage researchers and physicians to contribute in 

optimizing the quality and applicability of PROs, and include them in trial design. Several 

international organisations, such as International Consortium for Health Outcomes 

Measurement (IHCOM) and the Organisation for Economic Co-operation and Development  

(OECD), have already taken some initiatives to improve the standardisation and use of PROs 

in clinical trials worldwide.29,30 In addition, the SPIRIT-PRO guidelines and CONSORT-PRO 

guidelines already provide recommendations for researchers to improve the use and report 

of PROs.31,32 We need to start focussing on PROs as a standard outcome in clinical trials 

now, so in due time more information about the possible risk and benefits of systemic cancer 

therapy can be shared in the doctor’s office. This can help physicians and patients in the 

treatment decision-making process.33

In conclusion, study objectives of currently ongoing clinical trials in the four most common 

solid malignancies in older patients included mainly disease and treatment related outcome 

measures. Although there has been a slight increase over the years, PROs were observed 

in less than a quarter of all selected trials. In order to provide physicians and older cancer 

patients with realistic information about the impact of systemic cancer therapy on quality 

of life or functioning, researchers should strongly consider including patient related study 

objectives in their clinical trials.
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Appendix. Classification of study objectives.

Study objective Classification

Disease related outcomes Overall survival 

Mortality at a particular time point during follow-up 

Overall survival

Progression-free survival 

Event-free survival 

Disease-free survival 

Time-to-progression 

Duration of response 

Progression free survival

Response rate

Efficacy 

Time-to-response 

Efficacy

Laboratory parameters 

Genetic parameters 

Tumor biology 

Biological parameters

Treatment related outcomes Toxicity 

Safety 

Feasibility 

Maximum-tolerated dose 

Toxicity

Pharmacokinetics 

Pharmacodynamics 

Pharmacological parameters

Completion of planned treatment 

Achieved dose intensity 

Compliance to treatment 

Treatment completion

Patient related outcomes Health care utilization 

Health economics 

Health care utilization

Quality of life

Symptom relief

Patient satisfaction

Patient reported outcomes

Quality of life

Care dependence 

Institutionalization 

ECOG or WHO performance status

Geriatric assessment

G8 frailty screening tool

Functioning

Classification is based on phrasing as reported on clinical trial registry website. Abbreviations: ECOG, Eastern Cooperative Oncology 
Group; WHO, World Health Organization.
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ABSTRACT

Objective
This study aims to evaluate changes in health-related quality of life (HR-QoL) one year 

after surgical treatment in patients with primary resectable colon cancer and to assess 

whether changes at group-level differ from changes at individual level. In addition, we 

assess which characteristics are associated with a decline of HR-QoL.

Methods
Patients with primary resectable colon cancer who received surgical treatment 

and adjuvant chemotherapy if indicated were selected from the Prospective Dutch 

ColoRectal Cancer cohort (PLCRC). HR-QoL was assessed using EORTC-QLQ-C30 

questionnaire before surgery and twelve months post-surgery. Outcomes were 

assessed at group-level and individual-level. Logistic regression analysis was conducted 

to assess which socio-demographic and clinical characteristics were associated with a 

clinically relevant decline of HR-QoL at twelve months.

Results
Of all 324 patients, the baseline level of HR-QoL summary score was relatively high 

with a mean of 88.1 (SD 11.4). On group level, the change of HR-QoL at twelve months 

varied between -2% for cognitive functioning and +9% for emotional functioning. On 

individual level, 15% of all patients experienced a clinically relevant decline in HR-QoL 

summary score at twelve months. Older age, comorbidity burden or the reception of 

adjuvant chemotherapy were independently associated with a decline of HR-QoL in 

one of the functional subscales of EORTC-QLQ-C30 at twelve months.

Conclusion
Only trivial changes of HR-QoL were observed after colon cancer treatment on 

group level whereas on individual level at least one out of ten patients experienced a 

decline of HR-QoL twelve months post-surgery. It is important to consider individual 

differences while making a treatment decision.
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INTRODUCTION

Colon cancer is a typical disease of the ageing population. The median age of patients 

at diagnosis is 67 years1  and due to ageing of the population and the implementation of 

screening for colorectal cancer, the prevalence of colon cancer will increase.2 This will 

present a challenge in the decision-making process.

Treatment for primary resectable colon cancer consists of surgery and adjuvant chemotherapy 

for high risk stage II and stage III patients as indicated by the national guideline.3 Treatment 

recommendations are based on tumour characteristics and should be weighed against 

patient characteristics and preferences. Since the beginning of shared decision-making, it 

has become increasingly important to consider patient preferences. These preferences also 

concern the impact of colon cancer treatment on quality of life during and after treatment. 

Health related quality of life (HR-QoL) is defined as ‘an individual’s perception of their position 

in life in the context of the culture and value systems in which they live and in relation to their 

goals, expectations, standards and concerns’,4  and is frequently divided in various domains 

such as physical functioning, role functioning, emotional functioning, cognitive functioning, 

and social functioning.5 Particularly in older patients, the maintenance of quality of life may 

be just as important as survival benefit.6 Therefore, it is important to consider quality of life 

in the treatment decision making process of patients with colon cancer.

Previous studies which assessed HR-QoL in colorectal cancer patients showed that the 

greatest decline in HR-QoL is expected within the first months after diagnosis and may 

gradually improve over time, although physical functioning and role functioning can remain 

affected in the longer-term.7,8 In reported clinical studies, the impact of colon cancer treatment 

on HR-QoL is mainly expressed at group level in which longitudinal measurements of quality 

of life are commonly compared per group, based on patient or treatment characteristics. As 

a result, improvements or deteriorations of HR-QoL at an individual level may be lost, while 

particularly these individual differences are relevant to properly inform an individual patient 

about the impact of colorectal cancer treatment.9

Due to the heterogeneity of the population, it becomes increasingly relevant to estimate 

individual differences in HR-QoL and assess which patient characteristics are associated 

with a decline of HR-QoL during or after colorectal cancer treatment. Filling this knowledge 

gap may guide patients and physicians in the treatment decision-making process. Therefore, 

this study aims to evaluate changes in HR-QoL in patients with primary resectable colon 

cancer and address whether changes at group-level differ from changes at individual level. 

In addition, we assess which characteristics are associated with a decline of HR-QoL twelve 

months post-surgery.
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METHODS

Patient selection
Data of the multicentre Prospective Dutch ColoRectal Cancer cohort (PLCRC) were 

requested.10 This nationwide observational cohort study includes adults with histologically 

proven colorectal cancer and registers longitudinal clinical data; while striving to include 

patients at the time of diagnosis, participation in the cohort is also possible at later stages 

in the treatment trajectory. Of all approached patients, 90% consented to inclusion.10 

Socio-demographic and clinical characteristics of patients are collected by the Netherlands 

Cancer Registry (NCR) which now covers more than 95% of the Dutch population.2 Specially 

trained administrators collect patient, tumour and treatment characteristics from the 

patients’ hospital files. Patient reported outcomes such as quality of life were collected by 

using validated questionnaires. All patients provided informed consent between 2013 and 

2019 and the PLCRC study has been approved by the medical ethical review committee.10

Patients with resectable primary colon cancer who received surgical treatment and adjuvant 

chemotherapy if indicated were selected. PLCRC includes patients with all stages of colorectal 

cancer in the course of their disease. As we set out to analyse the functional impact of cancer 

treatment over time, we only included patients who completed the first measurement prior 

to surgery, and who filled out a questionnaire at twelve months. Patients were excluded if 

primary irresectable tumours or additional colon pathology were suspected by the authors 

(ES, MH); this was based on available tumour- and treatment characteristics, for example 

patients who received neo-adjuvant therapy or a (sub)total colectomy were excluded.

Data collection
Socio-demographic and clinical characteristics were collected from the NCR. 

Socio-demographic characteristics included sex, age at diagnosis, education level, living 

situation and comorbidities. Comorbidities were classified according to the Charlson 

Comorbidity Index (CCI);11 however, data on comorbidities were not collected in all hospitals 

and therefore, comorbidities were not available for all patients. Tumour characteristics 

consisted of tumour location and tumour stage according to guideline.12 Tumour stage was 

based on pathological disease stage information, supplemented by clinical stage information 

if pathological stage was unavailable. Treatment characteristics included type of surgical 

treatment, ileo/colostomy and postoperative surgical complications such as anastomotic 

leakage and/or abscess.

HR-QoL was assessed prior to surgical treatment (T0) and twelve months (T12) after surgery, 

using the Dutch version of the European Organization for Research and Treatment of Cancer 

Quality of Life Questionnaire version 3.0 (EORTC QLQ-C30). This questionnaire consists 

of thirty items concerning five functional subscales (physical functioning, role functioning, 

emotional functioning, cognitive functioning and social functioning), nine symptom subscales 

and global health status.5 Data from EORTC QLQ-C30 questionnaires were transformed to 

a range of 0 to 100 in accordance with the EORTC QLQ-C30 manual; higher scores mean 
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better functioning and quality of life. For our analysis, the five functional subscales were 

used, in addition to a HR-QoL summary score, which is calculated based on the mean score 

of global health status and all functioning and symptom subscales.13,14

Clinically relevant differences (CRD) in HR-QoL were assessed using the published guideline 

for the EORTC QLQ-C30,15 which categorises differences from trivial to large. We considered 

any difference in HR-QoL categorized as ‘small’ or higher as clinically relevant. For emotional 

functioning and summary score, there is no CRD available; therefore Norman’s rule of thumb 

was used to assess clinical relevance. This rule states that a difference of half a standard 

deviation (SD) or more can be regarded clinically relevant.16 On individual level, CRD were 

categorized as a clinically relevant improvement or clinically relevant decline in HR-QoL, 

whereas no CRD was categorized as stable HR-QoL twelve months post-surgery.

Statistical analyses
All analyses were performed in IBM SPSS Statistics 23. Socio-demographic characteristics 

and clinical characteristics as well as the outcomes of the EORTC QLQ-C30 were presented 

as means (SD) for normally distributed continuous variables, medians (range) for not-normally 

distributed variables or frequencies and proportions for categorical variables. Differences 

in mean changes in HR-QoL compared to baseline measurements were analysed with the 

paired T-test. In addition, mean change of average HR-QoL score at twelve months compared 

to baseline was calculated to assess impact of colon cancer treatment on HR-QoL at group 

level. At an individual level, we calculated proportion of individuals experiencing a clinically 

relevant decline of HR-QoL at twelve months.

Univariable and multivariable logistic regression analysis was conducted to assess which 

characteristics were associated with a decline of quality of life and included sex, age, living 

situation, education level, comorbidities and reception of adjuvant chemotherapy. For 

multivariable analysis, all variables were added into the regression analysis at once. P-values 

smaller than 0.05 were considered statistically significant.

RESULTS

Patient selection and baseline characteristics
Between 2013 and 2019, 1800 patients were selected from the PLCRC database. After 

exclusion of twelve patients suspected of having additional colon pathology, 1289 patients 

with a baseline measurement post-surgery and 175 patients with no baseline measurement 

or no follow-up measurement at twelve months, 324 patients were included in this analysis 

(Appendix). 

Baseline measurement was completed 34 days prior to surgery (median, interquartile range 

26-46 days); baseline characteristics are listed in Table 1. Mean age of all patients was 66.4 

years (SD 9.2), 68% were men and comorbidities were present in 43% of all patients. The 



144

Chapter 8

Table 1. Baseline characteristics of all included patients. 

All (n=324)

Age in years (mean ± SD) 66.4 ± 9.2

Sex  

Men 219     (68%)

Women 105     (32%)

CCI  

0 72        (58%)

1 39        (32%)

≥2 13        (11%)

Missing 200

Current living situation  

Living alone 57        (19%)

With partner and/or children 238     (81%)

Missing 29

Education level

Low 106     (36%)

Middle 81        (28%)

High 105     (36%)

Missing 32

Tumour stage  

1 98        (30%)

2 113     (35%)

3 113     (35%)

HR-QoL baseline  

Summary score 88.1 ± 11.4

Global health status 78.1 ± 18.0

Physical functioning 90.0 ± 14.7

Role functioning 88.4 ± 19.6

Emotional functioning 83.3 ± 18.0

Cognitive functioning 90.0 ± 15.7

Social functioning 91.0 ± 16.3

majority of the patients lived together with a partner and/or children (81%). A right sided 

tumour (50%) was the most prevalent tumour location, followed by sigmoid tumours (39%). 

Surgical treatment mainly consisted of hemicolectomy (59%) or sigmoid resection (30%). 

Postoperative surgical complications such as anastomic leakage and/or abscess were present 

in 3% of the patients and 5% received an ileostomy or colostomy. Adjuvant chemotherapy 

was prescribed in 32% of all patients.
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At baseline, the mean HR-QoL summary score was 88.1 (SD 11.4). For the different subscales, 

baseline HR-QoL varied between 78.1 (SD 18.0) for global health status and 91.0 (SD 16.3) 

for social functioning (Table 1).

The impact of colon cancer treatment on quality of life at group level vs individual level
At group level, the mean change of HR-QoL compared to baseline is depicted in Figure 1, 

showing a statistically significant increase of HR-QoL summary score of 2.3 points above 

baseline level at twelve months (p<0.001); this change was of trivial clinical relevance. For 

the five functional subscales of the EORTC-QLQ-C30, changes varied between -1.9 points 

for cognitive functioning and +7.8 points for emotional functioning. Although changes for 

physical functioning, emotional functioning and cognitive functioning were statistically 

significant, none of the changes for the functional subscales were of clinical relevance. 

Based on the standard deviation (ranging from 11 to 21 points), a wide range in HR-QoL was 

observed.

Figure 1. HR-QoL summary score and HR-QoL of the EORTC QLQ-C30 subscales at baseline and at twelve months 
follow up.
  * significant difference compared to HR-QoL at baseline. Error bars: standard deviation.
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At the individual level, HR-QoL remained stable or improved twelve months post-surgery 

for the majority of patients, but a clinically relevant decline in HR-QoL summary score was 

observed in 15% of all patients (Figure 2). Patients were particularly at risk of a clinically 

relevant decline of physical functioning (28%), cognitive functioning (26%) or global health 

status (25%). Reversely, a clinically relevant improvement in HR-QoL varied between 17% 

for cognitive functioning and 39% for global health status of all patients.
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Thus, group descriptives such as mean change over time differ from clinically relevant 

changes on an individual level as shown in Table 2 which illustrates the impact of colon cancer 

treatment on HR-QoL at group level versus individual level side-by-side.

Characteristics associated with a clinically relevant decline of quality of life
To assess which socio-demographic and clinical characteristics were associated with 

experiencing a clinically relevant decline of HR-QoL at twelve months, a univariate logistic 

regression analysis was conducted including sex, age, living situation, education level, 

comorbidities and treatment type. At twelve months, none of these factors were associated 

with a decline in the HR-QoL summary score. 

Figure 2. Clinically relevant differences of HR-QoL in individual patients twelve months after surgery. 
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Table 2. Comparison of changes in quality of life scores on group level vs. individual patient level.

Change in average score at 
twelve months compared to 
baseline level (%)

Individuals experiencing 
clinically relevant decline at 
twelve months compared to 
baseline (%)

Individuals experiencing 
clinically relevant 
improvement at twelve months 
compared to baseline (%)

Summary score +2.6% 15% 27%

Global health status +4.7% 26% 39%

Physical functioning -1.3% 28% 20%

Role functioning +0.2% 17% 18%

Emotional functioning +9% 11% 37%

Cognitive functioning -2% 26% 17%

Social functioning +1.4% 16% 22%
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For the functional subscales, multivariable analyses showed that a clinically relevant decline 

of physical functioning was independently associated with older age (OR 2.7 95%CI 1.0-7.0). 

A clinically relevant decline of role functioning was associated with comorbidity burden (OR 

9.2 95%CI 2.3-36.9). For cognitive functioning, the only factor independently associated 

with a clinically relevant decline was treatment with adjuvant chemotherapy (OR 3.5 95%CI 

1.2-9.4). For global health status, emotional and social functioning, there were no significant 

associations at a multivariable level.

DISCUSSION

This study evaluates the changes in HR-QoL one year after surgical treatment in patients with 

primary resectable colon cancer, showing that changes of HR-QoL at group level differed 

from changes of HR-QoL at individual level. At group level, although sometimes statistically 

significant, no clinical relevant changes of HR-QoL summary score and the EORTC-QLQ-C30 

subscales twelve months post-surgery were observed. Nevertheless, on individual level 

there is a risk of 15% to experience a clinically relevant decline in HR-QoL summary score 

one year post-surgery. For the five functional subscales of the EORTC-QLQ-C30, the risk 

of a clinically relevant decline in HR-QoL varied between 11% for emotional functioning up 

to 28% for physical functioning. Older patients were at risk of losing physical functioning, 

patients with at least one comorbidity were at risk of losing role functioning and those who 

received adjuvant chemotherapy were at risk of a decline of cognitive functioning twelve 

months post-surgery.

In the treatment decision-making process, patients need to be optimally informed about 

the efficacy, safety and impact of a treatment. In general, this information is based on data 

reflecting averages at a group level. However, these group averages cannot always be easily 

translated to an individual patient. Our findings illustrate that it might be challenging to 

properly inform an individual patient in the treatment decision-making process. Although 

at group level no clinically relevant changes in HR-QoL were observed, there was still a 

considerable chance of a clinically relevant difference of HR-QoL at an individual level. 

Two out of five patients experienced an improvement of their global health status one year 

post-surgery. After all, colon cancer treatment can reduce tumour-related complaints and 

therefore, patients could experience a clinically relevant improvement of HR-QoL one year 

post-surgery. Reversely, one out of three patients is at risk of a loss of physical functioning 

one year post-surgery. This discrepancy between changes of HR-QoL at group level versus 

individual level should be acknowledged by physicians and explained to patients in daily 

practice. Sharing this information should be just as important as highlighting the adverse 

events of chemotherapy such as heart failure or neurotoxicity.

Although our results show that there is a relevant discrepancy between changes in HR-QoL 

at group level versus individual level, research data are mainly presented at a group level. 

Hence, data from clinical trials cannot be easily extrapolated to individuals in the general 
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population. Also, hardly any consideration is given to the spread of a group average in 

research data, and many oncological trials which assess quality of life present their results 

as a single sentence statement.17 Consequently, changes in HR-QoL at an individual level 

might be underestimated. Therefore, physicians need to be critical while interpreting these 

group averages of research data. Furthermore, future studies should more often consider 

presenting their data at an individual level in order to improve the knowledge about the 

impact of cancer treatment.

Additionally, it is of clinical importance to identify those patients who are at risk of a clinically 

relevant decline in HR-QoL one year post surgery. However, we found that different risk 

factors were relevant for each of the EORTC-QLQ-C30 functional subscales, without a 

common denominator.  Similar to findings in previous studies,7,18 we found that older patients 

are at risk of losing physical functioning which might be related to loss of reserve capacity 

with ageing. Although a previous study showed that a high comorbidity burden can cause a 

decline in various HR-QoL subscales,19 in our study a high comorbidity burden was only a risk 

factor for a loss in role functioning. Finally, patients who received adjuvant chemotherapy 

were at risk of a clinically relevant decline of cognitive functioning, as has been described 

previously.20–23 Still, no consistent independent predictor of a clinically relevant decline 

in HR-QoL was identified among the risk factors that were assessed. However, data on 

potential predictors of decline in HR-QoL, such as patient’s functional status, cognitive 

status, complications or adverse events during treatment were lacking.8 This highlights the 

importance of collecting patient characteristics in more detail and across a wide range of 

domains in future research, in order to optimize the recognition of those who might be at risk 

of a clinically relevant decline of HR-QoL one year post-surgery.

This study had some limitations. The PLCRC project was not developed with this specific 

research question in mind, but as general registry of colorectal cancer patients in the 

Netherlands that could be used to answer future research questions regarding all phases of 

the colorectal disease or treatment trajectory. For this reason, the cohort not only strives to 

include all patients with a new cancer diagnosis, but also allowed the recruitment of patients 

whose disease trajectory had already started prior to the start of the PLCRC project. This 

explains why we had to exclude a significant number of patients, as we were only interested 

in those with a baseline measurement taken before the surgery. A second limitation is that 

the PLCRC database contains only a limited amount of potential predictors of a clinically 

relevant HR-QoL decline and thus we were unable to perform more detailed prediction 

analysis. Finally, some selection bias could not be excluded. Colon cancer treatment, 

particular adjuvant chemotherapy, tends to be offered to relatively fit patients and those 

patients might be more resilient than frail patients. In addition, individuals who withdraw 

their cohort participation may have had more or worse symptoms which may affect their 

experience of HR-QoL and therefore, we may underestimate the risk of a clinically relevant 

decline of HR-QoL one year post-surgery.
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Nevertheless, our findings highlight the importance of analysing individual changes in 

HR-QoL to identify those who might be at risk of losing HR-QoL after colon cancer treatment. 

Recognizing these patients can contribute to a more individualized approach of colon 

cancer treatment. Reconsidering treatment proposals based on patient characteristics and 

preferences could lead to pre-emptive treatment adjustments. In addition, patients could 

receive extra support during treatment. For example, to reduce the risk of complications, 

adverse events or readmissions after surgical treatment, an  enhanced recovery program 

can be established.24,25 Another strategy to enhance patients’ preoperative condition for 

improving postoperative outcome might be prehabilitation. Physical prehabilitation as well 

as nutritional prehabilitation may improve patients physical condition and recovery after 

surgery.26,27 In addition, although evidence is limited, there might be a role for physical 

training in preventing cognitive impairment after cancer treatment.28 Maintaining physical 

and cognitive functioning could have a positive impact of HR-QoL and may reduce the risk of 

a clinically relevant decline in HR-QoL post- surgery.29 

In conclusion, only trivial changes of HR-QoL were observed after colon cancer treatment 

on group level whereas on individual level at least one out of ten patients can experience a 

decline of HR-QoL one year post surgery. Although no consistent risk factor for a clinically 

relevant decline of HR-QoL was found, it is important to consider individual differences while 

making a treatment decision.
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Appendix. Patient selection.

Suspected additional colon pathology (n= 12) 
Included PLCRC post-surgery (n= 1289)  
No baseline or follow up measurement (n= 175) 

Selected patients (n= 324) 

IKNL patients (n= 1800) 
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ABSTRACT

Objective
This study aims to evaluate quality of life trajectory during the first year after surgical 

treatment in patients with resectable primary colon cancer.

Methods
Patients with resectable primary colon cancer diagnosed between 2013 and 2019 who 

received surgical treatment and adjuvant chemotherapy if indicated were selected 

from the Prospective Dutch ColoRectal Cancer cohort study (PLCRC). Health related 

quality of life (HR-QoL) was assessed using EORTC-QLQ-C30 questionnaire before 

surgery, and three and twelve months after surgery. HR-QoL scores varied between 

0-100 and outcomes were compared according to age (<70 years, ≥70 years), 

comorbidity (yes, no) and treatment type (adjuvant chemotherapy, surgical treatment 

only). Based on the clinically relevant differences of HR-QoL over time, the extent of 

resilience of HR-QoL at twelve months post-surgery was calculated.

Results
For all 458 patients, the baseline level of HR-QoL summary score was relatively 

high with a mean of 87.9 (SD 11.5), and did not significantly differ between older 

and younger patients. The strongest decline of HR-QoL compared to baseline was 

observed at three months with a gradual recovery over time. Fourteen percent of all 

patients were non-resilient or showed a late decline at twelve months post-surgery. 

Compared to younger patients, older patients who received adjuvant chemotherapy 

were less resilient (respectively 53% and 32%, p=0.07) and at risk of a late decline in 

HR-QoL one year post-surgery (respectively 3% versus 16%, p=0.02). Comorbidity 

status had no significant impact on the HR-QoL trajectory.

Conclusion
Colon cancer treatment was associated with a decline in HR-QoL three months 

post-surgery, but most patients return to baseline level within twelve months. 

Although the minority were non-resilient or showed a late decline, it is important to 

recognize those patients who are at risk for a permanent loss of HR-QoL.
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INTRODUCTION

Worldwide, colon cancer is the third most common cancer.1 Although the incidence rate of 

colorectal cancer is falling last decade,2 still approximately half of all patients with colon cancer 

are aged 70 years or older.3 These older patients represent a heterogeneous population and 

are frequently excluded from clinical trial participation, specific treatment recommendations 

for older patients are often lacking. Also, older patients seem less willing to accept toxicity for 

additional survival benefit,4 particularly when oncological treatment could potentially have a 

negative impact on functioning or quality of life.5–7 Therefore, physicians will be confronted 

with an increasingly complex treatment decision-making process in older patients.

In the treatment decision-making process, tumour characteristics should be carefully 

weighed against patient characteristics and preferences. Nevertheless, treatment 

recommendations are mainly based on tumour characteristics and particularly in older 

patients, it can be difficult to consider whether standard colon cancer treatment – consisting 

of surgery and additional chemotherapy in high risk stage II or stage III disease8 – will be the 

most appropriate treatment. 

In order to improve the treatment decision-making process, more information about the 

impact of cancer treatment on daily life in older patients is needed. Previous research has 

shown that patients with colorectal cancer may experience a decline in quality of life within 

the first months after treatment, and this decline seems to be more pronounced in older or 

vulnerable patients.9,10 Whether or not quality of life will recover over time, will depend on 

the patient’s adaptive capacity.11  This capacity to resist functional decline following a health 

stressor, or to subsequently recover physical and psychological health is called resilience.12,13 

In a previous study, we evaluated the changes in quality of life in colon cancer patients one 

year after cancer treatment. We demonstrated a relevant discrepancy between changes 

in quality of life at group level versus individual level. Only trivial changes of HR-QoL were 

observed after colon cancer treatment on group level whereas on individual level at least 

one out of ten patients can experience a decline of HR-QoL one year post surgery.14  In the 

current analysis, we focus on changes in quality of life during the first year after colon cancer 

treatment including patient’s resilience in quality of life. In addition, we assess whether these 

changes are related to age, comorbidity or treatment.

METHODS

Patient selection
Data of the multicentre “Prospective Dutch ColoRectal Cancer cohort” (PLCRC) were 

requested.15 This nationwide observational cohort study includes adults with histologically 

proven colorectal cancer and registers longitudinal clinical data; while striving to include 

patients at the time of diagnosis, participation in the cohort is also possible at later stages in 

the treatment trajectory.
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Of all approached patients, 90% consented to inclusion15. Socio-demographic and clinical 

characteristics of patients are collected by the Netherlands Cancer Registry (NCR) which 

now covers more than 95% of the Dutch population.16 Patient, tumour and treatment 

characteristics were collected from the patient’s hospital files, and longitudinal patient 

reported outcome measures such as quality of life by using validated questionnaires. All 

patients provided informed consent between 2013 and 2019 and the PLCRC study has been 

approved by the medical ethical review committee.15

Patients with resectable primary colon cancer who received surgical treatment and adjuvant 

chemotherapy if indicated were selected. The Dutch guideline recommend adjuvant 

chemotherapy for stage III disease and may also be considered for patients with a high risk 

stage II colon carcinoma. As we set out to analyse the impact of cancer treatment over time, 

we only included patients who completed the first measurement of HR-QoL prior to surgery, 

and who filled out a questionnaire at three or twelve months. Patients were excluded if 

primary irresectable tumour or additional colon pathology was suspected; this was based 

on available tumour- and treatment characteristics, for example patients who received 

neo-adjuvant therapy.

Data collection
Registered socio-demographic characteristics included sex, age at diagnosis, education level, 

living situation and comorbidities were collected. Comorbidities were classified according to 

the Charlson Comorbidity Index (CCI); however, data on comorbidities were not collected in 

all hospitals and therefore, comorbidities were only partly available.17 Tumour characteristics 

consisted of tumour location and tumour stage according to the AJCC guideline.18 Tumour 

stage was based on pathological disease stage information, supplemented by clinical stage 

information if pathological stage was unavailable. Treatment characteristics included type 

of surgical treatment, ileo/colostomy and postoperative surgical complications such as 

anastomic leakage and/or abscess. No data concerning type and completion of adjuvant 

chemotherapy regimen were available.

Health-related quality of life (HR-QoL) was assessed prior to surgical treatment (T0), and 

three (T3) and twelve months (T12) after surgery, using the Dutch version of the European 

Organization for Research and Treatment of Cancer Quality of Life Questionnaire version 

3.0 (EORTC QLQ-C30). This questionnaire consists of thirty items concerning five functional 

subscales (physical functioning, role functioning, emotional functioning, cognitive functioning 

and social functioning), nine symptom subscales and global health status.19 The primary 

outcome for this analysis was the HR-QoL summary score , which is calculated based on the 

mean score of global health status and all functioning and symptom subscales.20,21 In addition, 

results of the five functional subscales were used to address individual changes in these 

functional domains. Data from HR-QoL summary score as well as the functional subscales 

are presented on a range of 0 to 100 where higher scores signify better functioning and 

quality of life.20 
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Clinically relevant differences (CRD) in HR-QoL were assessed using a published guideline 

for the EORTC QLQ-C30, which categorises differences from trivial (difference of 0-6 

points) to large (difference of at least 15 points).22 We considered any difference in HR-QoL 

categorized as small, medium or large as clinically relevant. For emotional functioning and 

summary score, there is no CRD available; therefore Norman’s rule of thumb was used to 

assess clinical relevance. This rule states that a difference of half a standard deviation (SD) 

or more can be regarded clinically relevant.23 CRD in HR-QoL were classified as: stable, 

improvement, resilient, non-resilient, late decline. Patients who did not experience a CRD 

compared to baseline level were considered to have a stable level of HR-QoL. An improvement 

of HR-QoL was defined as a clinically relevant increase of HR-QoL. Resilience was defined 

as a recovery of HR-QoL to baseline level after a clinically relevant decline in HR-QoL at 

three months. Non resilience was defined as a clinically relevant decline in HR-QoL at three 

months that continued up to twelve months. Late decline was defined as a clinically relevant 

decline at twelve months without experiencing a clinically relevant decline in HR-QoL at 

three months. 

Statistical analyses
All analyses were performed in IBM SPSS Statistics 23. Socio-demographic characteristics 

and clinical characteristics as well as the outcomes of the EORTC-QLQC30 were presented as 

means (SD) for normally distributed continuous variables, medians (range) for not-normally 

distributed variables or frequencies and proportions for categorical variables. Changes in 

quality of life over time were assessed according to age, comorbidities and type of treatment. 

For comparison between patients aged <70 years and ≥70 years, patients with or without 

comorbidities (CCI ≥1, CCI 0) and for comparison between treatment groups (adjuvant 

chemotherapy (yes, no)), Pearson’s chi-square test or Fishers exact tests were used for 

categorical variables. Depending on distribution of data, independent samples T-tests or 

Mann Whitney U tests were used to test differences in continuous variables. Differences 

in mean changes in HR-QoL compared to baseline measurements were analysed with the 

paired T-test. P-values smaller than 0.05 were considered statistically significant.

RESULTS

Patient selection and baseline characteristics
Between 2013 and 2019, 1800 patients with a diagnosis of colon cancer were registered 

in the PLCRC database. Twelve patients suspected for additional colon pathology, 1289 

patients who provided informed consent post-surgery and 41 patients without HR-QoL 

baseline measurement or follow-up measurement were excluded, resulting in 458 eligible 

patients for this analysis, of whom 40% (n=181) were aged 70 years and older (Appendix 

1a). Baseline characteristics of all included patients and their HR-QoL level at baseline are 

presented in Table 1. Mean age of all patients was 66.4 years (SD 9.5) and 68% were men. 

Patients aged 70 years and older more often had a CCI of ≥2 compared to patients aged 

younger than 70 years (20% versus 6% respectively, p=0.001) and a low education level 
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(51% versus 29% in younger patients, p<0.001). Age groups were comparable in disease 

characteristics such as tumour stage and location (data not shown). 

At baseline, the mean HR-QoL summary score was 87.9 (SD 11.5), which did not significantly 

differ between older and younger patients (Table 1). For the various functional subscales, 

mean baseline HR-QoL varied between 77.5 (SD 18.3) for global health status and 90.5 

(SD 17.1) for social functioning. Compared to younger patients, baseline HR-QoL in older 

patients was significantly lower for physical functioning (mean 85.5 versus 92.8 respectively, 

p<0.001) and slightly higher for emotional functioning (mean 82.7 versus 80.7 respectively, 

p=0.07) and cognitive functioning (mean 91.7 versus 89.2, p=0.08).

Table 1. Baseline characteristics of all included patients, stratified by age.

  All (n=458) <70y  (n=277) ≥70y (n=181) P-value

Age in years (mean ± SD) 66.4 ± 9.5 60.5 ± 6.9 75.4 ± 4.7  

Sex        

Men 310     (68%) 175     (63%) 135     (75%) 0.01

CCI        

0 133     (61%) 90        (70%) 43        (48%) 0.001

1 58        (27%) 30        (24%) 28        (32%)  

≥2 26        (12%) 8           (6%) 18        (20%)  

Missing 241 149 92  

Current living situation        

Living alone 73        (17%) 38        (15%) 35        (20%) 0.20

With partner and/or children 352     (83%) 212     (85%) 140     (80%)  

Missing 33 27 6  

Education level*        

Low 160     (38%) 73        (29%) 87        (51%) <0.001

Middle 112     (26%) 76        (31%) 36        (21%)  

High 152     (36%) 103     (41%) 49        (29%)  

Missing 34 25 9  

Tumour stage#        

1 133     (29%) 89        (32%) 44        (24%) 0.18

2 163     (36%) 96        (35%) 67        (37%)  

3 162     (35%) 92        (33%) 70        (39%)  

HR-QoL baseline        

Summary score 87.9 ± 11.5 88.3 ± 11.1 87.3 ± 12.0 0.39

Global health status 77.5 ± 18.3 78.0 ± 17.2 76.6 ± 19.7 0.43

Physical functioning 89.9 ± 14.7 92.8 ± 12.6 85.5 ± 16.4 <0.001

Role functioning 88.3 ± 20.5 89.0 ± 19.9 87.0 ± 21.3 0.31

Emotional functioning 80.7 ± 18.4 79.5 ± 18.2 82.7 ± 18.5 0.07

Cognitive functioning 90.2 ± 15.6 89.2 ± 16.6 91.7 ± 13.8 0.08

Social functioning 90.5 ± 17.1 90.3 ± 16.9 90.8 ± 17.4 0.77

*Educational level: high = university or higher education; medium = vocational training; low = primary or secondary education or less
# tumour stage according to the AJCC guideline
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Of all patients, surgical treatment mainly consisted of hemicolectomy (61%) or sigmoid 

resection (29%). Registered postoperative surgical complications were present in 2% of the 

patients and 6% received an ileostomy or colostomy. Adjuvant chemotherapy was prescribed 

more often to younger patients (37% versus 24% in older patients, p=0.006). The oldest 

patient who received adjuvant chemotherapy was 82 years old. 

Quality of life over time
After three and twelve months, 436 and 324 patients completed the EORTC QLQ-C30 

questionnaires respectively. The mean change of HR-QoL summary score compared to 

baseline is depicted in Figure 1, showing a significant decline (3.7 points, p<0.001) at three 

months with subsequent recovery and increasing to 2.3 points above baseline at twelve 

months (p<0.001). These changes at group level are not clinically relevant.

Figure 2 shows the course of HR-QoL summary score for individual patients who filled out 

EORTC-QLQ-C30 questionnaire at baseline, at three months and twelve months (n=305). At 

three months, 35% of all patients experienced a clinically relevant decline in HR-QoL summary 

score. The majority of those who experienced a decline (76%) demonstrated resilience. At 

twelve months, 14% of all patients still experienced loss in the HR-QoL summary score: 8% 

due to non-resilience and 6% due to late decline.

Course of quality of life according to treatment type, age and comorbidity
Details on the course of HR-QoL according to age and treatment type are shown in Figure 

3. Compared to those who received surgical treatment only, patients who received adjuvant 

chemotherapy less often experienced a stable HR-QoL summary score during follow up 

(respectively 48% and 16%, p<0.001). However, irrespective of treatment type, the majority 

of both older and younger patients recovered to baseline level of HR-QoL summary score 

Figure 1. Mean change in HR-QoL summary score compared to baseline measurement during twelve months 
follow up of all patients. T0; prior to surgery; T3: three months after surgery; T12: twelve months after surgery. 
Changes within the gray zone are of no or trivial clinically relevance. * significant difference of HR-QoL compared 
to baseline level. 

* * 
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at twelve months (in 83% and 87% respectively, p=0.79). Age-related differences were only 

observed in those who received adjuvant chemotherapy: older patients seemed to be less 

often resilient than younger patients (respectively 32% and 53%, p=0.07) and more often 

experienced a late decline in HR-QoL summary score (16% vs 3% in younger patients, 

p=0.02). Comorbidity status did not have a significant impact on the HR-QoL during the first 

year post surgery (data not shown).

For global health status and the five functional subscales, no age-related differences of the 

HR-QoL trajectory were observed when clinically relevant differences of HR-QoL were 

dichotomized in patients who experienced a stable or improved HR-QoL or were resilient, 

and those who experienced a late decline or were non resilient (Appendix 1b).

DISCUSSION

The current study assessed the changes in HR-QoL during the first year after surgical 

treatment in patients with primary resectable colon cancer. We found that after a small 

decline in HR-QoL summary score three months post-surgery, HR-QoL on average recovered 

to baseline level. Still, 14% of all patients were non-resilient or experienced a late decline in 

HR-QoL twelve months post-surgery. Age related differences were only observed in older 

patients who received adjuvant chemotherapy; those were less resilient and at risk of a late 

decline in HR-QoL one year after start of treatment.

Figure 2. Resilience in all patients who filled out EORTC-QLQ-C30 questionnaire at baseline, at three and twelve 
months. 

Baseline 3 months 12 months 

N= 305 

Non-resilient 8% 
N=26 

No decline 65% 
N= 198 

Decline 35% 
N= 107 

Resilient 27% 
N=81 

Late decline 6% 
N=19 

No decline 59% 
N=179 
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Similar to previous studies, our findings appear to be comparable and also showed a temporary 

decline of HR-QoL during the first months after surgery with a likelihood of returning to 

baseline level of HR-QoL one year after treatment. Conflicting results were observed in 

studies evaluating age or type of treatment as predictor of HR-QoL in colorectal cancer 

survivors,24 whereas our findings demonstrated a larger deterioration of HR-QoL in older 

patients who received adjuvant chemotherapy. In addition, previous studies showed the 

presence of comorbidities as a risk factor for a deterioration of HR-QoL after treatment;24 as 

comorbidity status was missing in half of our study population, this could not be confirmed in 

our study. However, previous studies evaluating HR-QoL were mainly conducted in colorectal 

or rectal cancer only,25 while our study focussed specifically on colon cancer. This could affect 

comparisons with these prior studies, as rectal surgery is quite different from colon surgery, 

and additional treatments (chemotherapy, radiotherapy) also differ.

Some limitations of this study should be considered. First, the PLCRC project was not 

developed with this specific research question in mind, but as general registry of colorectal 

cancer patients in the Netherlands that could be used to answer future research questions 

regarding all phases of the colorectal disease or treatment trajectory. For this reason, the 

cohort not only strives to include all patients with a new cancer diagnosis, but also allowed 

the recruitment of patients whose disease trajectory had already started prior to the start 

of the PLCRC project. This explains why we had to exclude a significant number of patients, 

as we were only interested in those with a baseline measurement taken before the surgery. 

Second, a certain selection bias cannot be excluded. Older patients may receive a less 

aggressive chemotherapy regimen compared to younger patients and it is possible that older 

patients were carefully selected pre-operatively. After all, omission of surgical treatment and 

Figure 3. Clinically relevant differences of HR-QoL summary score at twelve months compared to baseline level, 
stratified by age and the reception of adjuvant chemotherapy.
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adjuvant chemotherapy in patients with colorectal cancer increases with advancing age.14  

Second, no data were available concerning patient’s physical or cognitive status at baseline 

(e.g. WHO performance status or frailty level) and course of treatment (e.g. post-operative 

non-surgical complications or adverse events due to adjuvant chemotherapy). Although it 

could be expected that post-operative complications are associated with long-lasting negative 

impact on HR-QoL,10 this lack of  data prevented us from assessing these aspects associated 

with the course of HR-QoL. It would be of interest to include more patient characteristics 

and information about the course of treatment in future studies.

At the onset of the study, we hypothesized that irrespective of treatment type, older patients 

would be more affected by colon cancer treatment than younger patients, given their lower 

physiological reserves and increasing comorbidities. However, this was only observed in 

older patients who received adjuvant chemotherapy. There could be several reasons why we 

found relatively few age-related differences. First of all, it is possible that there are in fact 

only limited differences in the impact of colon cancer treatment, irrespective of age. Second, 

it could be that patient selection meant that those older patients whose low reserves or 

comorbidities were likely to negatively affect treatment outcome, did not undergo surgical 

resection. Finally, the lack of differences might reflect the dynamics of the definition of 

good quality of life as life progresses. On the one hand, younger patients could experience a 

greater impact of cancer diagnosis and its treatment due to higher work-related and social 

demands. On the other hand, the way people experience their quality of life could be affected 

by the response shift phenomenon in which people alter their internal standards, values and 

conceptualisation of HR-QoL when they experience changes in their health status.26 In this 

situation, an inevitable decline in physical or cognitive functioning during ageing or disease, 

is not necessarily associated with a lower level of HR-QoL. Still, older patients who received 

adjuvant chemotherapy were more likely to be non-resilient or experience a late decline 

in HR-QoL one year post-surgery than their younger counterparts. This may suggest they 

had limited reserve capacity and highlights the importance of carefully selecting patients 

pre-operatively.

Our study provides insight in the risk of non-resilience or late decline of HR-QoL in patients 

with colon cancer specifically which  may support patients and physicians in the treatment 

decision making process. In addition to information about the efficacy and safety of a 

treatment, there is an increasing interest in understanding the impact of cancer treatment on 

patient related outcomes such as quality of life.27–29 Although a slight increase of measuring 

patient related outcomes in clinical oncological trials is observed, still limited evidence is 

available,30 complicating the  improvement of patient education.

Cancer treatment decisions are frequently based on national guidelines in which specific 

treatment recommendation for older patients are limited. In order to individualize cancer 

treatment, particularly in older patients or those with comorbidities, it is recommended to 

include patient’s level of frailty.31 Although frailty is considered a dynamic process, patient’s 

frailty status has often been operationalized as a static measure which does not reflect 
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someone’s adaptive capacity  to a health stressor.12 Therefore, it could be of interest to 

estimate patient’s level of resilience pre-operatively, instead of a traditional frailty score. 

Strategies to assess patient’s physical and psychological potential to recover after colon 

cancer treatment are needed. In our previous research we found no predictive markers 

for a persistent decline in HR-QoL at one year post-surgery.14 It is known that resilience is 

associated with optimism, adaptive coping strategies, social support and being physically 

active and independent, whereas depression and hopelessness are associated with low 

resilience.32  In the treatment decision making process, these characteristics could be 

discussed with patient, family and general practitioner or if necessary, geriatrician,  in order 

to assess whether the HR-QoL trajectory of a patient with colon cancer could be at risk of 

non-resilience. Additionally, if we can create more insight into factors that may influence 

the HR-QoL trajectory of patients with colon cancer, future research may address whether 

interventions can enhance the degree of resilience.32

In conclusion, oncological treatment in patients with colon cancer is associated with a 

decline in HR-QoL at three months, but within twelve months, three quarter of those 

patients returned to baseline level. Still, particularly older patients who received adjuvant 

chemotherapy were at risk of non-resilience or a late decline in HR-QoL. These data could 

help in patients counselling regarding colon cancer treatment.
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Appendix 1a. Patient selection.

Suspected additional colon pathology (n= 12) 
Included PLCRC post-surgery (n= 1289)  
No baseline or follow up measurement (n= 41) 

Selected patients (n= 458) 

IKNL patients (n= 1800) 
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Appendix 1b. Clinically relevant differences of HR-QoL at twelve months compared to baseline level, stratified by 
age. 

Improvement/stable/resilience Non resilience/late decline P-value

Global health status ** 0.93

<70 years 139     (74%) 48      (26%)

≥ 70 years 82        (74%) 29      (26%)

Total 221     (74%) 77      (26%)

Physical functioning 0.29

<70 years 143     (75%) 48      (25%)

≥ 70 years 79        (69%) 35      (31%)

Total 222     (73%) 83      (27%)

Role functioning* 0.45

<70 years 161     (85%) 29      (15%)

≥ 70 years 92        (81%) 21      (19%)

Total 253     (84%) 50      (16%)

Emotional functioning* 0.98

<70 years 168     (88%) 22      (12%)

≥ 70 years 100     (89%) 13      (11%)

Total 268     (88%) 35      (12%)

Cognitive functioning* 0.68

<70 years 142     (75%) 48      (25%)

≥ 70 years 82        (73%) 31      (27%)

Total 224     (74%) 79      (26%)

Social functioning* 0.97

<70 years 160     (84%) 30      (16%)

≥ 70 years 95        (84%) 18      (16%)

Total 255     (84%) 48      (16%)
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ABSTRACT

Objective
Social support may reduce the amount of psychological distress and increase 

quality of life. This study assessed whether socio-demographic, personality, and 

clinical characteristics predict the level of perceived social support in patients with 

endometrial or ovarian cancer.

Methods
Patients with endometrial or ovarian cancer who participated in the ROGY Care 

study and completed the Multidimensional Scale of Perceived Social Support(MSPSS) 

12 months after inclusion were eligible for this study (n=238). Logistic regression 

analysis was conducted to determine the predictive value of socio-demographic 

characteristics, personality and clinical characteristics after initial treatment on the 

perceived level of social support after 12 months.

Results
Of the 238 patients (mean age 64.8 ± 9.4 years), 139 patients had endometrial cancer 

(58%) and 99 patients had ovarian cancer (42%). One year after inclusion, the level of 

perceived social support was high in 79% of all patients (n=189). Patients experiencing 

low level of perceived social support (n=49) less often had a partner (69% versus 83% 

in patients with high level of perceived social support; p=0.029), had a higher education 

level (24% versus 15% respectively; p=0.013) and a distressed (type D) personality 

was more common (40% versus 16% respectively; p<0.001). In multivariable analysis, 

a type D personality, characterized by negative affect and social inhibition, was the 

only independent predictor of a low level of perceived social support (OR 2.96; 95% 

CI 1.37-6.37;p=0.006).

Conclusions 
In patients with endometrial or ovarian cancer, the level of perceived social support is 

mainly associated with a distressed (type D) personality. Those patients can be at risk 

of experiencing less social support. Future research is needed to assess whether they 

might benefit from additional support during cancer diagnosis and treatment. 
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INTRODUCTION

Gynaecological cancers account for almost 15% of all reported cancer cases in females 

worldwide of which 70% can be attributed to endometrial and ovarian cancer in industrialized 

countries.1 Endometrial cancer has a more favourable prognosis than ovarian cancer, with 

a five year survival of 80% and 38% respectively.2 Women diagnosed with gynaecological 

cancer often experience treatment-related side effects.3 These side effects can lead to 

psychological distress and decreased quality of life.4,5

Social support appears to be an important protective factor that may reduce the amount of 

distress and increase quality of life.6,7 Social support refers to the psychological and material 

resources provided by one’s social network (e.g. partner, family, friends or health care 

professionals), intended to benefit the ability to cope with stress.8 Social support includes 

instrumental support (provision of material aid), informational support (provision of relevant 

information) and emotional support (provision of empathy, caring, trust). According to the 

socio-emotional selectivity theory, the need for social support may vary throughout life.9,10

Although the relation between social support and the level of distress is not completely 

understood, it is known that distress will activate the sympathetic nervous system and hypo-

thalamic-pituitary-adrenal (HPA)-axis or changes in behaviour.6,11 Social support is suggested 

to be an important stress resilience factor: interpersonal relationships may influence patient’s 

thoughts and behaviour which can reduce the level of distress.12 As a result, patients could be 

less prone for physical and psychiatric disorders, such as cardiovascular disease, depression 

and anxiety.6

Nearly half of patients with gynaecological cancer report an unmet need for support.3,13 

However, knowledge about potential predictors of perceived social support is limited. 

Previous studies in various cancer types, demonstrated that patients without a partner14,15 

and patients with a lower education level15–17 or socio-economic status15,16 perceive a lower 

level of social support. Furthermore, personality traits such as low levels of extraversion, or 

openness, and high level of neuroticism are risk factors of a less perceived social support.18 

Patients with a distressed (type D) personality, who typically experience negative emotions 

and avoid social interactions may be at risk of experiencing less social support.19,20 The role 

of age in the level of perceived social support revealed conflicting data,15,16,21 some reported 

a higher unmet need for support in younger21 or older gynaecological cancer patients,16 

whereas some did not find an association with age.15

In order to better meet the individual needs of patients after initial treatment of gynaecological 

cancer and during survivorship, awareness of patient’s perceived social support and factors 

that affect it could be helpful. Therefore, the aim of the current study is to assess whether 

socio-demographic, personality and clinical characteristics predict the level of perceived 

social support in patients with endometrial or ovarian cancer. We hypothesized that older 

age, type D personality and intensity of treatment would be mainly associated with the level 
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of perceived social support.

METHODS

Study design and population
This study is a secondary analysis of the ROGY Care trial; a trial that referred to the 

‘Registrationsystem Oncological GYnecology’, a web-based patient registration system 

used by gynaecologists in the South of the Netherlands since 2006. This prospective cluster 

randomized controlled trial was conducted between 2011 and 2016 in twelve hospitals in the 

South of the Netherlands, and addressed the effects of providing a Survivorship Care plan 

(SCP) to improve information provision and post-treatment care. Usual care was compared 

with ‘SCP care’ in which information about the tumor stage and treatment was personally 

discussed with the patient and a document was provided.22 

As the SCP is a form of informational support,   we presumed that the intervention did not 

affect the level of perceived social support as this intervention focuses on emotional support. 

Therefore, data of both trial arms were combined for this observational study. Adult  patients 

(≥18 years), diagnosed with endometrial or ovarian cancer and receiving cancer treatment 

with curative intent were eligible for this study. Patients who were not treated with curable 

intent or were not able to complete a questionnaire in Dutch were excluded. After initial 

treatment and after 6, 12, 18 and 24 months of follow up, data concerning patient reported 

outcomes were collected.22–24 However, perceived social support was only measured at 12 

months. Therefore, for the current study, we used socio-demographic characteristics, type 

D personality, clinical characteristics at baseline and the level of perceived social support 

at 12 months. All patients provided informed consent prior to enrollment and this study 

was approved by the medical research ethics committees of the participating hospitals and 

executed in accordance with the Declaration of Helsinki (2008).22

Measures
Socio-demographic variables were obtained from the questionnaire and included age 

at diagnosis, self-reported comorbidities (assessed by the adapted Self-administered 

Comorbidity Questionnaire25), partner status (yes, no) and educational level (low (no primary 

school), intermediate (lower general secondary education/vocational training), high (high 

vocational training/university). The validity and reliability of the adapted Self-administered 

Comorbidity Questionnaire was satisfactory (Cronbach’s Alpha 0.75, test-retest correlations 

0.94).25,26 Clinical variables were derived from the Netherlands Cancer Registry (NCR), and 

included cancer type, FIGO stage and type of treatment. Type D personality was assessed 

by the DS14 at baseline.27 This questionnaire consists of a negative affectivity scale and a 

social inhibition scale which both contains seven items with statements that people often 

use to describe themselves. Answers were rated on a scale from zero to four, where zero 

indicated ‘false’ and four indicated ‘true’. Only if both scales are positive (score ≥10), a type 

D personality was qualified. The internal consistency and reliability of negative affectivity 
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scale and social inhibition scale were satisfactory (Cronbach’s Alpha of respectively 0.86 

and 0.88; test-retest correlations of respectively 0.72 and 0.82).27 One year after inclusion 

the perceived social support was measured with the Multidimensional Scale of Perceived 

Social Support (MSPSS).28 This questionnaire contains twelve items in which the perceived 

social support of significant other, family and friends was measured. Answers were rated on 

a scale from one to seven, where one indicated  ‘very strongly disagree‘  and seven indicated 

a ‘very strongly agree‘ (Appendix 1a). Higher scores indicate higher level of social support. 

The outcome of the MSPSS was composed by the mean of the given answers on the total 

scale or subscale (significant other, family, friends).28 Only patients who completed at least  

50% of the questions of each subscale (2 out of 4 questions) were included in this analysis. 

Internal consistency of the domain scales in our sample (Cronbach Alpha’s, significant 

other=0.935; family=0.944; friends=0.959; total score=0.959) and test-retest correlations  

of the original study in undergraduates  and of the Dutch version of MSPSS in cardiac patients 

was satisfactory.28,29 For the purpose of this study, the MSPSS scores were dichotomized 

into a low level and high level of perceived social support. Based on the answer options, a 

score between 1 and 5 (‘very strongly disagree’ to ‘neutral’) was considered as low level of 

perceived social support and a score of 5 or more ‘mildly agree’ to ‘very strongly agree’) was 

considered as a high level of social support.30 

Predictors of social support 
In order to assess the predictors of perceived social support, a prediction model was 

developed. A priori, due to contradictory results of previous studies,15,16,21 we were interested 

in the effect of ageing on the level of perceived social support. Therefore, age was classified 

in two groups: <70 years and ≥70 years. Furthermore, we presumed that the intensity of 

treatment, rather than the type of cancer, may affect the level of perceived social support. Due 

to adverse events and frequent hospital visits, a treatment with chemo- and/or radiotherapy 

was seen as the most intensive treatment. Therefore, type of treatment was classified  as 

chemo- and/or radiotherapy (yes, no). Additional predictors were selected based on results 

of univariate analysis.

Statistical analyses 
Socio-demographics characteristics, personality and clinical characteristics as well as the 

outcomes of the MSPSS were presented as means (standard deviation(SD)) for normally 

distributed continuous variables, medians ((interquartile)range) for not-normally distributed 

variables or frequencies and proportions for categorical variables. For comparisons between 

the low and high social support group, Pearson’s chi-square or Fisher exact test was used for 

categorical variables. Depending on the distribution of the data, the independent samples 

T-test or Mann Whitney U test was used for continuous variables. 

A prediction model was developed to determine the predictive value of socio-demographic 

characteristics, type D personality  and clinical characteristics on the level of perceived 

social support. Variables that significantly differed between low and high social support 

groups (partner status, education level, type D personality) and a-priori selected variables 

(age, type of treatment) were entered into a logistic regression analysis in order to assess 
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baseline predictors of perceived social support. To assess perceived social support in more 

detail the independent samples T-test was used to analyse each subscale of social support in 

relation to the potential predictors. All analyses were performed in SPSS Statistics version 

23.0. P-values smaller than 0.05 were considered statistically significant. 

RESULTS

Patient characteristics
From 2011 to 2016, 544 patients were invited to participate in the ROGY Care study. Twelve 

months after inclusion, 238 patients returned the MSPSS questionnaire and these MSPSS 

responders were eligible for the present study (Figure 1). In comparison to non-responders 

and patients lost to follow up, responders at 12 months were younger (68.8 and 70.2 versus 

64.8 years respectively; p<0.001). In comparison to patients lost to follow up, responders at 

12 months more often had a partner (66% versus 80% respectively; p=0.002) and a higher 

educational level (12% versus 17% respectively; p <0.001; Appendix 1b). Characteristics of 

MSPSS responders are shown in Table 1. Their mean age was 64.8 years (± 9.4 years), the 

majority had endometrial cancer(58%) and nearly all patients received surgical treatment 

(98%).

Level of perceived social support and its predictors
One year after inclusion, the level of perceived social support of all MSPSS responders was 

high with a MSPSS score of 5.8 (SD 1.3). Among the different subscales, the level of perceived 

Figure 1. Selection of patients included in the ROGY Care study. 

All patients (n=544) 

MSPSS non responders (n=6) 
>50 %  missing answers in MSPSS (n= 4) 

MSPSS Responders (n=238) 

High social support (n=189) Low social support (n=49) 

Responders  at baseline (n=396) 

Responders 6 months follow up (n=282) 

Responders 12 months follow up (n=248) 
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social support from significant other, family and friends was 6.0 (SD 1.4), 5.8 (SD  1.5) and 5.6 

(SD 1.4), respectively.

The socio-demographic and clinical characteristics which were associated with the level of 

perceived social support are summarized in Table 1. Patients experiencing low level of social 

support less often had a partner (69% versus 83% in patients with high level of perceived 

social support; p=0.029), had a higher education level (24% versus 15%; p=0.013) and more 

frequently had a type D personality (40% versus 16%; p<0.001) (Table 1).

Table 1. Socio-demographic characteristics, personality and clinical characteristics by perceived level of social 
support. 

  All responders at 12 months 
(n=238)

Low level of social 
support (n=49)

High level of social 
support (n= 189)

P-value

N %/SD N %/SD N %/SD

Patient characteristics

Age at time of diagnosis        

Mean ± SD 64.8 ± 9.4 62.2 ± 8.8 64.1 ± 9.6 0.47

<70 175 73% 34 69% 141 75% 0.46

≥70 63 27% 15 31% 48 25%  

Missing 0 0  0  

Comorbidities        

None 62 28% 8 17% 54 31% 0.20

1 62 28% 14 31% 48 27%  

2 or more 99 44% 24 52% 75 42%  

Missing 15 3 12   

Partner       0.03

No 47 20% 15 31% 32 17%  

Yes 188 80% 33 69% 155 83%

Missing 3  1  2  

Education level       0.01

Low 28 12% - 28 15%  

Intermediate 166 71% 35 76% 131 70%  

High 40 17% 11 24% 29 15%  

Missing 4 3   1  

Personality type D       <0.001

No 184 79% 28 60% 156 84%  

Yes 49 21% 19 40% 30 16%  

Missing 5  2 3   
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Type D personality as a predictor of social support 
Due to the sample size, a maximum of five baseline characteristics could be selected to assess 

predictors of social support.31 Socio-demographic characteristics, personality and clinical 

variables that were significantly associated with social support in the univariate analysis 

(partner status, education level, type D personality) and the a priori selected characteristics 

(age, type of treatment) were entered in a logistic regression analysis. Type D personality 

was the only factor which was independently associated with a low level of social support 

(OR 2.96; 95% CI 1.37-6.37; p=0.006) (Table 2). 

SD: standard deviation. Low education level: no primary school; intermediate education level: lower general secondary education/
vocational training; high vocational training/university. P value <0.05 was considered statistically significant .

  All responders at 12 months 
(n=238)

Low level of social 
support (n=49)

High level of social 
support (n= 189)

P-value

N %/SD N %/SD N %/SD

Disease characteristics 

Type of Cancer       0.52

Endometrial cancer 139 58% 31 63% 108 57%  

Ovarian cancer 99 42% 18 37% 81 43%  

Missing 0  0 0   

FIGO stage       0.14

I 153 69% 38 81% 115 66%  

II 12   5% - 12   7%  

III 42 19% 7 15% 35 20%  

IV 15   7% 2   4% 13   8%  

Missing 16  2 14   

Treatment

Chemo and/or radiotherapy 0.09

No 114 48% 29 59% 85 46%

Yes 122 52% 20 41% 102 55%

Table 2. Multivariable logistic regression analysis of socio-demographic characteristics, personality and clinical 
characteristics as predictors of low level of perceived social support. 

 Variables Categories Odds Ratio CI 95% P-value

Age ≥ 70y  vs <70y 0.90 0.38-2.1 0.814

Partner yes vs no 0.51 0.22-1.18 0.116

Education level high vs low/intermediate 1.91 0.82-4.44 0.132

Personality type D yes vs no 2.96 1.37-6.37 0.006

Chemo- and/or radiotherapy yes vs no 0.68 0.38-1.36 0.275

Reference category for the equations is ‘high social support’. CI: confidence interval.
Low education level: no primary school; intermediate education level: lower general secondary education/vocational training; high 
vocational training/university. P value <0.05 was considered statistically significant.
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Figure 2. MSPSS scores (subscales and total score) of all responders, stratified by potential predictors of social 
support.
 A higher MSPSS score indicated more social support. Error bars: standard deviation; *significant difference (p<0.05).

Level of perceived social support from significant other, family and friends
To assess perceived social support in more detail, each subscale of social support was analysed 

in relation to the potential predictors. These results are summarized in Figure 2. Although no 

difference was shown in the total MSPSS score, older patients perceived less social support 

from friends compared to younger patients (5.2 (SD 1.5)  versus 5.7 (SD 1.4); p=0.02). 

Patients without a partner experienced less social support from significant other compared 

to patients with a partner (5.4 (SD 1.9) versus 6.2 (SD 1.1); p=0.006). The difference in the 

level of perceived social support between patients with and without personality type D was 

reflected in every subscale of social support (significant other p=0.002; family p=0.002; 

friends p=0.003). Furthermore, both subscales of type D personality (negative affect and 

social inhibition) were significantly associated with all subscales of social support (data not 

shown). Patients who received only surgical treatment experienced less social support from 

family and friends compared to patients who received surgical treatment with additional 

chemo- and/or radiotherapy (family p=0.04; friends p=0.04). No significant differences of the 

MSPSS subscales were noted between groups based on education level. 
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DISCUSSION

In the current study, the majority of the patients with endometrial or ovarian cancer 

experienced a high level of social support. Although we expected that also age and type 

of treatment could have an impact on the perceived level of social support, our results 

demonstrate that only type D personality was an independent predictor of the level of 

perceived social support.

Previous studies have reported that an unmet support need in gynaecological cancer 

patients is common.3,13 However, in our study, the perceived level of social support was 

relatively high and appears to be sufficient for the majority of the patients. This finding 

could be partially explained by the fact that the MSPSS questionnaire focused on emotional 

support only, whereas unmet needs could also include instrumental support or informational 

support.8 Secondly, the MSPSS questionnaire focused on the satisfaction with social support 

and its availability when needed; it did not assess the received level of social support that 

referred to specific supportive actions offered by others. Hence, even if the received level of 

social support is limited, the level of perceived social support might be experienced as being 

sufficient.

Regardless, the level of perceived social support in this study was comparable to three 

studies that also used the MSPSS questionnaire in patients with gynaecological cancer.16,32,33 

In contrast to our findings, these studies showed that the level of perceived social support 

from family was higher than perceived social support from a significant other.16,32,33 

However, these studies were performed in Turkey16,33 and China32 and could therefore 

be influenced by cultural differences in the perception and reception of family support. 

Although inter-individual differences should be considered, Western Europe appears to 

prioritize individual independence, whereas Eastern Europe and East Asia are more typically 

characterized as family-centred cultures with a subsequent higher level of family support.34,35 

Prior research showed that patients without a partner14,15 and patients with a lower education 

level15–17 or socio-economic status15,16 were at risk for a lower level of social support. These 

results could not be confirmed in our study. Inevitably, patients without a partner experienced 

less social support from a significant other. However, the total level of social support was still 

relatively high. A similar effect was found in older patients who perceived less social support 

from friends; they still experienced the total level of social support as relatively high. This 

suggests that the source of social support might be less relevant than the perception of 

social support itself. However, this finding might also be explained by the sample size of our 

study population and potential selection bias. After all, in contrast to what was seen in earlier 

studies, no difference was found in social support based on education level in our study.

This study showed type D personality as the only characteristic which was predictive for 

the level of perceived social support. This may be explained by a tendency for people with 

type D personality to avoid social contacts because of fear of disapproval.27 Hence, a low 
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level of perceived social support in patients with type D personality may due to less social 

contacts. In addition, low level of perceived social support may also be due to their increased 

experience of negative emotions and their concerns during illness, with beliefs that illness 

had more serious consequences.20 A previous study showed an association between type D 

personality and increased use of health care due to worse illness perceptions.36

To the best of our knowledge, our study is the first that assessed the association between 

type D personality and the level of perceived social support in patients with endometrial or 

ovarian cancer. Thus far, there is limited evidence of the association between a distressed 

personality and social support in cancer patients. A study in colorectal cancer patients showed 

that type D personality is associated with psychological distress20 and need of supportive 

care,37 but the association between type D personality and perceived social support was not 

assessed. The effect of personality type D on perceived social support was demonstrated in 

healthy individuals with neurotic personality traits, which is common in those with a type D 

personality, and patients with chronic illness; they were  more likely to report a lower level of 

social support.19

This study had some limitations. Only 60% of all responders at baseline completed the MSPSS 

questionnaire at twelve months, and responders were younger, more often had a partner 

and a higher education level. Second, the prevalence of type D personality in the general 

population is higher than demonstrated in this study.38 These differences may influence the 

level of perceived social support and our findings may not be generalizable to all patients 

with endometrial or ovarian cancer. Furthermore, since this study was powered for the 

primary analysis of the ROGY Care trial, the statistical power of a full regression model may 

be insufficient. Therefore, a limited regression model could be used with a maximum of five 

potential predictors31 and some effects may have been missed.

Despite of these limitations, this study provides insight in predictors of social support which 

can be relevant in daily clinical practice in order to recognize patients who are at risk of 

insufficient perceived social support. First, based on our results, it could be of interest to 

pay attention to patient’s personality after a cancer diagnosis. Gloom, anxiety, reticence, 

lack of self-assurance or neuroticism are characteristics of patients that may all fit with a 

distressed personality.18 Second, it seems important to notice that the level of perceived 

social support may be relative to its need. While the received level of social support in older 

patients may be lower compared to younger patients, the perceived level of social support 

can still be sufficient.39 This may reflect patients’ ability to adapt to new life circumstances 

without losing their satisfaction with social support. This ‘response shift’ refers to changes in 

internal standards or values which can affect the evaluation of patient reported outcomes. It 

is a common phenomenon in the way people experience quality of life, but the contribution 

of perceived social support to response shift among cancer patients is still unknown.39 Social 

support may also change over time due to the socio-emotional selectivity theory which 

assumes that during ageing, but also during illness, people proactively limit their contact to 

those who are emotionally close, particularly in case of shortened life expectancy.9,10 Future 
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studies may assess the potential discrepancy between received and perceived social support, 

the predictors of received social support and the association of these two aspects of social 

support with clinical health outcomes.

Hence, exploring a patient’s personality and desire for social support can help to detect 

patients who may be in need for extra support during cancer diagnosis and treatment. 

However, the effectiveness of psychosocial interventions in patients with type D personality 

is still unclear. In patients with cancer, several interventions such as psychotherapy and 

psycho-education showed promising positive effects on psychological distress and quality of 

life.40,41 However, evidence is based on heterogeneous studies of limited quality and effects 

on perceived social support were not explored. Furthermore, these interventions might 

have a different effect on distressed patients due to their characteristics of social inhibition. 

It is, therefore, relevant that future studies address the effectiveness of psychosocial 

interventions in (gynaecological) cancer patients, particularly in those who are vulnerable.

In conclusion, the level of perceived social support in patients with endometrial or ovarian 

cancer is mainly predicted by a type D personality. Particularly these distressed patients, 

characterized by negativity and social inhibition, are at risk of a lower level of perceived social 

support. Interventions to enhance social support in these patients requires further research.
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Appendix 1a. Multidimensional Scale of Perceived Social Support (MSPSS).

MSPSS

Significant other

1. There is a special person who is around when I am in need 1 2 3 4 5 6 7

2. There is a special person with whom I can share joys and sorrows 1 2 3 4 5 6 7

3. I have a special person who is a real source of comfort to me 1 2 3 4 5 6 7

4. There is a special person in my  life who cares about my feelings 1 2 3 4 5 6 7

Family

5. My family really tries to help me. 1 2 3 4 5 6 7

6. I get the emotional help & support I need from my family 1 2 3 4 5 6 7

7. I can talk about my problems with my family 1 2 3 4 5 6 7

8. My family is willing to help me make decisions 1 2 3 4 5 6 7

Friends

9. My friends really try to help me 1 2 3 4 5 6 7

10. I can count on my friends when things go wrong 1 2 3 4 5 6 7

11. I have friends with whom I can share my joys and sorrows 1 2 3 4 5 6 7

12. I can talk about my problems with my friends 1 2 3 4 5 6 7

Circle the “1” if you very strongly disagree,  Circle the “2” if you Strongly Disagree, Circle the “3” if you Mildly Disagree, Circle the 
“4” if you are Neutral, Circle the “5” if you Mildly Agree, Circle the “6” if you Strongly Agree, Circle the “7” if you Very Strongly Agree.

Appendix 1b. Baseline characteristics of all patients included in the Rogy Care trial. 

  All patients 
(n=544)

Non responders 
(n=148)

Lost to follow-up  
(n= 158)

MSPSS responders  
(n=238)

P-value

N %/SD N %/SD N %/SD N %/SD

Patient characteristics          

Age at time of diagnosis    

Mean ± SD 66.4 ± 10.6 68.8 ± 11.4 70.2  ±  11.1 64.8 ± 9.4 <0.001

<70 336 62% 83 56% 78 49% 175 73% <0.001

>=70 206 38% 63 43% 80 51% 63 27%

Missing 2 2 0 0

Comorbidities        

None 97 26%  - 35 24% 62 28% 0.53 *

1 110 30%  - 48 33% 62 28%

2 or more 163 44% 1 100% 63 43% 99 44%

Missing 174 147 12 15

Partner     0.002 *

Yes 292 74%  1 100% 103 66% 188 80%

No 100 26%  - 53 34% 47 20%

Missing 152 147 2 3
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* compared between lost to follow up and MSPSS responders. SD: standard deviation. Low education level: no primary school; 
intermediate education level: lower general secondary education/vocational training; high vocational training/university. P-value 
<0.05 was considered statistically significant

  All patients 
(n=544)

Non responders 
(n=148)

Lost to follow-up  
(n= 158)

MSPSS responders  
(n=238)

P-value

N %/SD N %/SD N %/SD N %/SD

Education level       <0.001 *

Low 74 19% - 46 30% 28 12%

Intermediate 256 66% 1 100% 89 58% 166 71%

High 59 15% - 19 12% 40 17%

Missing 155 147 4 4

Personality type D         <0.001

No 374 82% 71 100% 119 79% 184 79%

Yes 80 18% - 31 21% 49 21%

Missing 90 77 8 5

Disease characteristics

Type of Cancer        

Endometrial 296 55% 75 52% 82 52% 139 58% 0.29

Ovarian 246 45% 71 48% 76 48% 99 42%

Missing 2 2 0 0

Tumour Stage         0.008

I 293 59% 62 48% 78 55% 153 69%

II 36   7% 14 11% 10   7% 12   5%

III 119 24% 39 26% 38 27% 42 19%

IV 45  9% 14 11% 16 11% 15  7%

Missing 51 19 16 16

Treatment

Chemo and/or  
radiotherapy

        0.02

Yes 313 58% 91 63% 100 64% 122 52%  

No 224 42% 53 37% 57 36% 114 48%  

Missing 7 4 1 2
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Chapter 11

GENERAL DISCUSSION

In geriatric oncology, it remains challenging to improve tailor-made cancer care. With 

the results of the research presented in this thesis we have tried to clarify several issues 

concerning the treatment decision-making process in older patients with cancer. Part I 

focuses on various methods to assess the level of frailty in older patients with cancer. Part II 

describes current treatment patterns and elaborates on the impact of cancer treatment on 

patient related outcomes (PROs). Here the results of the studies of this thesis are discussed 

and placed in a wider perspective. In addition, directions for future research will be given.

Evolution of treatment decision-making process and its challenges
In the past, treatment decisions in healthcare were regularly based on the paternalistic 

model in which moral principles of benefit and doing no harm to the patient took centre 

stage. Physicians imposed the best treatment on patients according to their own judgment. 

During the last decades of the 20th century, the concept of shared decision making arose. 

This concept includes a comparable moral principle; however, patients’ characteristics and 

preferences play a more central role in the decision-making process. Four steps are roughly 

distinguished: 1) the physician informs the patient that a decision is to be made and highlights 

the involvement of patient’s opinion. 2) the physician explains the course of disease and the 

various treatment options, pros and cons included; it is important to realise and explain that 

the various treatment options can be equivalent to each other. 3) patient’s health goals and 

preferences are discussed. 4) physician and patient balance the various treatment options 

and a final treatment decision is taken.1

Although the various steps of shared decision-making process are clear, going through these 

steps and making a final treatment decision in older patients with cancer is still challenging. 

Due to the lack of evidence concerning the course of treatment, risk of adverse outcomes 

and its impact on daily life in this specific patient group, it is challenging to inform these 

patients appropriately.

As ageing is an individualized process, older patients remain a heterogeneous patient group 

with large differences in physical, psychological and functional health status; and they often 

have different preferences and health goals than their younger counterparts. In addition, 

older patients with cancer are underrepresented in clinical oncological trials and evidence 

concerning the course of disease after treatment and its impact on daily life for this specific 

patient group is limited available. National guidelines scarcely include specific treatment 

recommendations for this older population. It is incorrect to assume that the available 

evidence of their younger counterparts will automatically be suitable for the older population. 

Hence, in older patients with cancer, proposing an individualized cancer treatment in which 

a balance is found between under- and overtreatment is a challenge.

Objectifying the heterogeneity of older patients with cancer and assessing their ability to 

tolerate cancer treatment will make it possible to improve patient education during the 
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treatment decision-making process and shared decision making. The following additional 

steps in the decision-making process are needed:

1. Evaluating patient’s level of vitality and ability to tolerate treatment

2. Collecting reliable and relevant evidence which can be extrapolated to an individual 

level

3. Creating awareness of frailty and discuss this aspect during multidisciplinary team 

meetings

4. Assessing whether a patient could qualify for non-oncological interventions to 

improve their resilience and treatment tolerance

Evaluating patient’s level of vitality and ability to tolerate treatment
In geriatric medicine, patient’s vitality is quantified by assessing the level of frailty. Frailty 

reflects the cumulative decline of physiological systems during lifetime and is defined as 

a state of vulnerability to poor resolution of homeostasis after a stressor event which 

increases the risk of adverse outcomes.2 In geriatric oncology, it is estimated that more than 

half of cancer patients aged 70 years or older are (pre)frail.3 Compared to fit patients, frail 

patients are almost twice as likely to die within five years after cancer treatment and their 

risk of treatment intolerance within 30 days is three to four times higher.3,4 In addition, frail 

patients are at risk of a decline in physical functioning and quality of life within one year after 

cancer treatment.3,4 It is therefore important to assess the level of frailty in older patients 

with cancer.5

In daily practice, the most common method to assess the level of frailty is by using physician’s 

clinical judgment. Apart from disease characteristics, a physician can easily focus on clinical 

warning signs of frailty by a thorough observation during the first visit. How does the patient 

walk into the doctor’s office? Does the patient know why he/she is visiting a physician? Does 

the patient need help from a caregiver during the conversation and physical examination? 

Although clinical judgment is always available and requires no additional investments in 

time or resources, navigating solely on clinical judgment for identification of potentially 

frail patients could result in missing patients with relevant geriatric impairments (Chapter 

3). In current practice, the WHO performance status is often used by physicians in order 

to support their clinical judgment. However, on that basis, geriatric impairments in patients 

with a haematological malignancy can be missed (Chapter 2). This highlights the importance 

of improving the clinical judgment of physicians and supporting them with valuable tools in 

order to estimate patient’s tolerability to cancer treatment.

The accepted gold standard for assessing the level of frailty is a comprehensive geriatric 

assessment. This multidisciplinary diagnostic treatment process evaluates physical, 

psychosocial and functional domains of an older patient. In addition, a comprehensive 

geriatric assessment includes patient’s preferences and health goals. Altogether, an 

integral care plan for an individual patient can be drawn up and used for intervention and 

follow-up.6 However, in daily oncological practice and research, comprehensive geriatric 

assessment is often replaced by a more limited geriatric assessment. This assessment, which 
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can be performed by others than a geriatrician, consists of multiple questionnaires which 

address the various geriatric domains. However, these validated tools can still miss geriatric 

impairments, do not consider the index disease or patient’s preferences and health goals, 

and lack an individualised integral care plan. Nevertheless, in solid malignancies7 as well as 

in haematological malignancies (Chapter 2), a geriatric assessment can identify geriatric 

impairments which are frequently undetected with a standard oncologic evaluation.

Although a geriatric assessment has been acknowledged as the recommended approach to 

identify frailty, not all older patients with cancer require a geriatric assessment. Therefore, 

a two-step approach, starting with a screening tool to identify those who will benefit from 

a geriatric assessment, has been recommended by the  International Society of Geriatric 

Oncology (SIOG).8 The Geriatric 8 (G8), a frailty screening tool specifically designed for 

older patients with cancer,9 is not only able to detect potentially frail patients but it may also 

have prognostic value to adverse events and mortality (Chapter 4). It is desirable that this 

robust and frequently studied frailty screening tool in oncology  is used in cancer patients 

aged 70 years and older to create awareness of assessing frailty and identify potentially frail 

patients  who may benefit from a geriatric assessment.10,11 Ultimately, performing a geriatric 

assessment can contribute to assess patient’s tolerability to cancer treatment and can help 

to prevent under- or overtreatment.

It also has to be realised that frailty reflects a spectrum and should be viewed within the 

context of the index disease, treatment options and patient’s priorities. Identifying frailty 

does not necessarily imply that those patients are not suited for cancer treatment. In early 

breast cancer patients for example, even if patients were assessed as frail by G8 screening 

tool or geriatric assessment, they were still frequently recommended for regular surgical 

treatment without affecting overall survival (Chapter 5). Hence, the estimated remaining life 

expectancy of frail patients can exceed the expected cancer specific mortality.

Just as frailty does not necessarily means someone is unsuited for cancer treatment, it is 

also incorrect to assume that all fit older patients can undergo standard cancer treatment. 

Frequently, physicians observe an unexpected course of disease or treatment in patients 

who were considered fit. Examples are an unforeseen inability to tolerate cancer treatment 

or worsening of functioning after treatment. Hence, the level of frailty is not always in 

proportion to the risk of adverse health outcomes after cancer treatment. Therefore, 

identifying the level of frailty should be an entry point for a careful consideration whether 

adaptive cancer care is needed.

Currently, patient’s frailty status is often operationalized as a static measure which reflect 

to a lesser extent someone’s ability to recover after cancer treatment.12 This recovery 

potential, also called someone’s resilience, is a rising concept in geriatric medicine. It is 

defined as patient’s ability to resist functional decline or recover physical and psychological 

health following a health stressor.12,13 Research in which resilience has been addressed in 

older cancer patients is scarce. Previous studies in non-cancer patients demonstrated that 
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resilience is associated with optimism, adaptive coping strategies, social support and being 

physically active and independent, whereas depression and hopelessness are associated 

with a lower level of resilience.14 Our research, which focused on resilience of health related 

quality of life in patients with colon cancer, did not show a predictive marker for the level 

of quality of life one year post surgery (Chapter 8). However, among those who received 

adjuvant chemotherapy, older patients were less resilient than their younger counterparts 

(Chapter 9). In order to collect more evidence concerning resilience in patients with cancer, 

longitudinal studies with multiple measurements around a stressor need to be performed.12 

Until then, physicians are recommended to explicitly ask for patient’s recovery trajectory 

after a previous (surgical) treatment.

Collecting reliable and relevant evidence which can be extrapolated to an individual level
Whereas the cancer population continues ageing, the knowledge concerning the course 

of disease in older patients with cancer, as well as their risk of treatment related toxicity, 

complications, mortality and their ability to recover, lagged behind. Clinical oncological 

trials are frequently designed as a randomized controlled trial to assess the efficacy of new 

treatment options and offer the highest level of evidence. In daily practice, the provided 

evidence cannot easily be extrapolated to an older individual with cancer.

First, the corresponding eligibility criteria of these trials are often restrictive and mainly 

focused on age,15 comorbidities and organ specific functioning.16,17 Consequently, only fit 

older patients can participate in these trials. Second, the collected baseline characteristics 

in oncological trials mainly consist of sex, age, performance status, and comorbidity status 

whereas these patient characteristics are not a complete reflection of an older individual 

and their potential physical or psychosocial vulnerabilities. Due to a lack of patient 

centred characteristics, it is not possible to assess whether these physical or psychosocial 

vulnerabilities could be predictive of the course of disease, adverse treatment events 

and recovery potential. On top of that, not all relevant health outcomes for older patients 

are assessed in oncological trials. When designing a clinical trial in which a new drug will 

be investigated, it makes sense to first focus on efficacy and safety. However, patients 

increasingly want to be informed about the impact of cancer treatment on daily life.18 

Especially for most older patients with cancer, maintaining physical functioning and quality of 

life is at least as important as survival benefit.19,20 Still, only the minority of clinical oncological 

trials for older patients include PROs such as quality of life, functioning and health care 

utilisation (Chapter 7); and reporting these data in a full text publication is often limited to a 

single sentence statement.21 A final aspect which can make it difficult to extrapolate research 

data of oncological trials to an older individual is that research data are often presented at a 

group level. The absence of changes at group level over time does not necessarily mean that 

there are no changes at an individual level. This aspect was observed in colon cancer patients 

and their health related quality of life trajectory after surgical treatment. While only trivial 

changes of health related quality of life were observed after colon cancer treatment on group 

level, at least one out of ten patients still experienced a decline of quality of life one year 

post-surgery (Chapter 8). Hence, changes at an individual level might be underestimated.
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In order to improve the available knowledge in geriatric oncology, several changes in the 

study design of clinical oncological trials are needed. Next to broadening the inclusion 

criteria of oncological trials in order to let (pre)frail older patients participate, it will be 

of added value to collect patient characteristics in more detail. For example, by collecting 

characteristics concerning patient’s personality, it was observed that a type D personality, 

which is characterized by negativity and social inhibition, was associated with a lower level 

of perceived social support in patients with endometrial or ovarian cancer (Chapter 10). 

Furthermore, relevant health outcomes at multiple time points need to be assessed; PROs 

are as important as disease or treatment related outcomes. Lastly, these outcomes need to 

be analysed at a group level and at an individual level.

As a result of these proposed changes in clinical oncological trials design, it will not always be 

possible to design a randomized controlled trial in order to pursue a high level of evidence. 

However, other study designs such as a (prospective) cohort study can reliable reflect the 

effect of interventions in day-to-day practice. An alternative study design is an extended trial 

in which a cohort of older patients is added to the superior treatment arm of a randomized 

controlled trial.22

A final remark concerning study objectives in clinical trials has to be made. In addition to 

efficacy and safety of cancer treatment it is desirable to assess PROs. Those outcomes 

are directly obtained from the patient by questionnaires and include signs and symptoms 

that cannot be observed by others, such as quality of life or daily functioning.23 Particular 

for older patients with cancer, the impact of cancer treatment on these PROs might be 

just as important as survival benefit. However, these PROs provide evidence which may 

sometimes be difficult to interpret and extrapolate into daily practice. The generally patient 

related outcome measurements will not always match the research question and study 

population. As generic measurements may include aspects that are irrelevant for specific 

patient populations, it is preferable to use disease specific instruments. However, those are 

often incompletely validated which makes it challenging to choose the right measurement 

for answering the research question.23,24 In addition, the questionnaires are not always 

provided with cut-off values and rules of thumb are frequently necessary to interpret the 

results in a clinically relevant way.25 Finally, the response shift phenomenon, which reflects 

patient’s ability to adapt to new life circumstances, as well as recall bias which refers to the 

potential risk of inaccurate recall to past events or experiences,26 need to be considered while 

interpreting any longitudinal results. Nevertheless, in order to answer patient’s questions in 

daily practice, it is important to implement patient reported outcome measures in geriatric 

cancer care. In the Netherlands, the TOPIC-SF has been selected as a suitable PRO measure 

to assess health outcomes in older hospitalized patients. 27,28 Nowadays, the TOPIC-SF will 

be slowly implemented and future clinical trials are still needed to assess the level of health 

gain by using the TOPIC-SF in older patients. Despite this encouraging initiative, it is also 

recommended to further optimize the quality of PRO measurements in future research.29–32 
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Creating awareness of frailty and discussing this aspect during multidisciplinary team 
meetings
Although some challenges still lie ahead, it appears that over the years some progress has 

been made in the treatment decision-making process for older patients with cancer. In the 

Netherlands, there is an increase of performing a geriatric evaluation from 56% in 2013 to 

98% in 2019.33 In addition, treatment adjustments in patients with colorectal cancer are more 

often based on functional status and patient preferences (Chapter 6). In order to provide a 

tailor-made and patient-focused cancer care for our rapidly growing older population, this 

positive trend in which treatment decisions are not only based on chronological age alone 

and patient’s involvement is considered more important, should be preserved. Therefore, 

physicians need to be aware of the prevalence of frailty among older patients with cancer and 

they need to be educated about the various methods to assess the level of frailty.

Originally, multidisciplinary team (MDT) meetings were launched due to the involvement 

of a growing number of physicians in cancer care. The core function of these meetings was 

to group these physicians and determine patient’s treatment plan. Since the introduction of 

MDT meetings, particular in complex cases, associations with clinical outcomes for cancer 

patients in terms of better survival, reduction of waiting time from diagnosis to treatment 

and improvement of quality of life have been demonstrated.34,35 However, those meetings are 

mainly disease-oriented and patient-centred information is often lacking. Particular in the 

heterogeneous older population, patient-centred information should be at least as important 

as disease-oriented information. Furthermore, often no geriatrician is currently present at a 

MDT meeting whereas a geriatrician eminently can focus on this patient centred information 

such as frailty, resilience and patient’s preferences. In order to achieve a more individualized 

treatment decision-making process, it would be valuable to discuss these aspects structurally 

in a MDT meeting, preferably in presence of a geriatrician trained in oncology. If multiple 

geriatric impairments appear to be present, a comprehensive geriatric assessment should be 

performed before making a treatment decision.

Assessing whether a patient could qualify for non-oncological interventions
Reconsidering the level of frailty, including the level of resilience, could lead to a better 

prediction of the remaining life expectancy and a patient’s tolerability for cancer treatment 

which may lead to pre-emptive treatment adjustments. However, next to treatment 

adjustments, it is also interesting to consider whether an individual could benefit from extra 

support during treatment. Examples of non-oncological interventions are pre-, peri- or post 

-rehabilitation, respectively optimizing patient’s condition prior to, during or after treatment. 

Those interventions consist mostly of physical exercise, psychological support, nutritional 

interventions, optimizing comorbidities and reducing of polypharmacy which ideally improve 

patient’s condition prior to and during treatment, improve the recovery trajectory after 

cancer treatment and the long-term prognosis. In this way, patient’s level of resilience could 

be enhanced. 

Various rehabilitation programmes are developed. The most well-known multidisciplinary 
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rehabilitation program to reduce patient’s level of distress to surgery is the Enhanced 

Recovery After Surgery (ERAS) program.36  This multimodal perioperative care  program is 

associated with a reduction of complications, adverse events or readmissions after surgical 

treatment, especially in colorectal surgery;37,38  and therefore, it is incorporated in the Dutch 

national guideline for colorectal cancer treatment.39

In order to reduce the risk of functional decline after cancer treatment, it could be worthwhile 

to invest in optimizing patient’s condition before starting treatment. During recent years, an 

increasing amount of research is conducted to assess the effectiveness of prehabilitation. 

Among these studies, mainly performed in patients who received cancer surgery,  it is observed 

that physical exercise might have a beneficial effect on functional capacity, postoperative 

complications, length of hospital stay  and quality of life.40,41 Nutritional interventions and 

psychological interventions are less addressed. Nutritional support may lead to a decrease 

in post-operative complications42 and psychological support may have a beneficial effect on 

PROs such as symptom release and quality of life.43 However, the conducted studies are 

heterogeneous in study population, interventions, outcome measures and quality which 

make it hard to compare them. Only few focus on older patients with cancer and the majority 

of these older patients were relatively fit.40,42,44 In addition to this paucity of evidence of 

prehabilitation, the effectiveness may also depend on compliance rate and the interval 

between diagnosis and treatment.45 Still, a multimodal prehabilitation program,  possibly 

combined with rehabilitation46 or geriatric co-management47 during treatment might be 

promising. Nevertheless, larger trials in which vulnerable older patients with cancer can 

participate will be valuable. These trials should also focus on compliance, cost-effectiveness 

and be extended to trials in which patients receive chemotherapy, targeted therapy or 

immunotherapy. 

In conclusion, treatment decision making in geriatric oncology remains challenging. However, 

by gathering more knowledge on the course of disease in older patients with cancer, 

structurally assessing their level of frailty, patient preferences and health goals, physicians 

might be able to improve the treatment decision-making process. Future research, especially 

focussing on the impact of cancer treatment on PROs, (p)rehabilitation and resilience may 

further individualize treatment decisions in older patients with cancer.
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SUMMARY

The treatment decision-making process may be difficult in older patients with cancer. 

Treatment decisions are mainly based on national guidelines which contain limited 

recommendations concerning treatment decisions in older patients with cancer. Older 

patients less often participate in scientific research and comprise a heterogeneous population 

which varies widely in comorbidities, physical and cognitive condition, functioning in daily 

life and treatment goals. Therefore, the treatment decision-making process in older patients 

with cancer requires an individualized approach. As the number of older patients with cancer 

is growing worldwide, physicians will increasingly face this challenge.

In this thesis, we wanted to increase the level of evidence concerning treatment 

decision-making process in older patients with cancer. To this end, different ways to assess 

the level of frailty in older patients with cancer were evaluated (Part I). Thereafter, the current 

treatment decisions in older patients with colorectal cancer were demonstrated. Finally, we 

evaluated to what extent patientrelated outcomes are included in clinical oncological trials 

and assessed the impact of cancer treatment on patient related outcomes such as quality of 

life or social support (Part II).

In Part I, we focused on assessing the level of frailty in older patients with cancer. We 

have studied three methods to assess the level of frailty: the geriatric assessment, the G8 

frailty screening tool and physician’s clinical judgment. In order to estimate the level of 

frailty in older patients, a comprehensive geriatric assessment is considered as the ‘golden 

standard’. The impact of performing a geriatric assessment on treatment allocation has 

already been demonstrated in older patients with solid malignancies. In those patients, 

performing a geriatric assessment has a positive effect on clinical outcomes such as toxicity, 

treatment-related complications and treatment completion. However, limited evidence 

is available for patients with a haematological malignancy and therefore, we have studied 

this in Chapter 2. This systematic review summarized all available evidence on the value 

of performing a geriatric assessment in older patients with a haematological malignancy. A 

geriatric assessment was shown to be able to detect geriatric impairments, even in patients 

with a good WHO performance status. In addition, geriatric impairments were associated 

with a greater risk of toxicity, treatment non-completion and hospitalisation. Before starting 

treatment in older patients with haematological malignancies a geriatric assessment should 

be considered.

Chapter 3 assessed the level of frailty based on clinical judgment. Correlations between 

clinical judgment for frailty of the cancer specialist, the general practitioner and patients 

themselves were assessed in patients undergoing geriatric assessment, including the G8 

frailty screening tool. These correlations were poor; despite the presence of multiple geriatric 

impairments, patients were frequently assessed as fit by the oncologist, general practitioner 

and patients themselves. We concluded that navigating solely on clinical judgment for 

identification of potential frailty in older patients with cancer could result in missing patients 
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with relevant geriatric impairments. Performing a geriatric evaluation may be of added value 

in tailoring cancer treatment.

Because not all older patients with cancer need a geriatric assessment before making 

a treatment decision, the International Organization of Geriatric Oncology (SIOG) 

recommends screening for frailty first. The G8 frailty screening tool has been recommended 

as the screening tool of choice by the SIOG. In Chapter 4, we performed a systematic review 

to provide insight into the diagnostic value of the G8 and assessed to what extent the G8 

is associated with clinical outcome measures. Based on all available evidence, the G8 can 

be used to identify potentially frail patients who may benefit from a geriatric assessment. 

In addition, this review showed that a low G8 score (potentially frail) is associated with 

mortality and treatment-related complications. Therefore, the G8 may help physicians make 

informed treatment decisions.

Limited evidence is available to what extent the G8 frailty screening tool is associated with 

treatment decisions in older cancer patients. Therefore, in Chapter 5 we assessed this 

association in older patients with breast cancer. Compared to ‘G8 fit’ patients, patients 

considered as ‘G8 frail’ were more likely to receive non-standard treatment in which surgery 

was omitted. However, of all patients who received surgery, no difference was observed in 

risk of mortality between those who were considered as ‘G8 fit’ or ‘G8 frail’. These findings 

suggest that, depending on the geriatric expertise within the multidisciplinary team, the 

G8-frail patients might warrant a referral to a geriatrician for further examination to prevent 

undertreatment.

In Part II of this thesis, we focused on current cancer treatment decision for older cancer 

patients and patient related outcomes. Chapter 6 demonstrated the current treatment 

decisions in patients with colorectal cancer. Data from a large nationwide cohort study 

showed that guideline non-adherence increased with advancing age. Omission of standard 

treatment was mainly based on patient preference and functional status whereas in the 

past chronological age and comorbidity status were most mentioned reasons for guideline 

non-adherence. This implies a positive trend in tailoring cancer care. 

We also studied the impact of cancer treatment on patient related outcomes such as quality 

of life, functioning or health care utilisation. Compared to younger patients, treatment goals 

in older patients may differ. Although survival benefit remains an important clinical outcome 

for older patients, the maintenance of self-care capacity, independently functioning in daily 

life and quality of life can be just as important. Chapter 7 listed the frequency of measuring 

patient related outcomes in clinical trials which included older patients with the four 

most common malignancies. Although the importance of these clinical outcomes is being 

emphasized by several international organizations, only a small increase has been observed 

over the years: a quarter of the currently ongoing trials collected patient related outcomes.

In Chapter 8 and Chapter 9 we focused on the health related quality of life (HR-QoL) 
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trajectory in patients with colon cancer who received surgical treatment and adjuvant 

chemotherapy if necessary. At group level, only trivial changes of HR-QoL were observed 

after colon cancer treatment, whereas on individual level at least one out of ten patients 

experienced a decline of HR-QoL twelve months post-surgery. No predictive marker for a 

persistent decline in HR-QoL at one year post-surgery was found (Chapter 8). In contrast, 

the level of resilience lagged most in older patients who received adjuvant chemotherapy 

(Chapter 9). These findings suggest the importance of an individualized approach in the 

cancer treatment decision-making process.

Experiencing a sufficient level of social support may contribute to a good level of quality of 

life. In Chapter 10 we studied predictive markers that may have an impact on the perceived 

level of social support in patients with ovarian cancer. Particular patients with a type D 

personality, characterized by a negative affect and social inhibition, more often experience a 

limited degree of social support.

The results of this thesis and their implications for clinical practice and future research are 

discussed in Chapter 11.

In summary, the results of the studies performed in this thesis show that estimating frailty 

based on clinical judgment and/or WHO performance status is suboptimal. Adding a 

geriatric evaluation can identify potentially frail patients who are at risk for mortality and 

toxicity, treatment non completion and health care utilization. Although biological age and 

patient preferences are more often considered in the treatment decision-making process, 

performing a geriatric evaluation in those who are potentially frail can be helpful in order to 

tailor cancer treatment. After all, many individual differences in quality of life after cancer 

treatment are observed. Those patient related outcomes should be more often included 

as study objective in future clinical trials to improve the decision-making process in older 

patients with cancer.
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SAMENVATTING IN HET NEDERLANDS

De besluitvorming omtrent de behandeling bij oudere patiënten met kanker kan complex 

zijn.  Behandelkeuzes worden veelal gemaakt met behulp van landelijke richtlijnen. Echter 

bevatten deze richtlijnen beperkte informatie over de oncologische besluitvorming bij de 

oudere patiënt. Oudere patiënten nemen veelal niet deel aan wetenschappelijke studies 

waardoor het verkrijgen van nieuwe informatie over deze groep patiënten achterblijft. 

Daarnaast betreft het een heterogene groep patiënten; zowel de fysieke en cognitieve 

conditie als het functioneren in het dagelijks leven lopen sterk uiteen. Bovendien hebben zij 

verschillende behandelwensen waarbij, naast overlevingswinst, patiëntgerichte uitkomsten, 

zoals onafhankelijkheid en kwaliteit van leven, eveneens een belangrijke rol spelen bij het 

maken van een behandelkeuze. De behandelkeuze bij de oudere patiënt met kanker vraagt 

derhalve om een geïndividualiseerde benadering. Met het toenemend aantal ouderen met 

kanker in de Nederlands samenleving komen artsen steeds vaker voor deze uitdagende 

oncologische besluitvorming te staan.

Met dit proefschrift willen we de kennis vergroten omtrent het besluitvormingsproces bij 

oudere patiënten met kanker. In eerste instantie staan we stil bij de verschillende manieren 

om kwetsbaarheid in te schatten bij ouderen met kanker (Deel I). Vervolgens beschrijven 

we de huidige behandelkeuzes voor patiënten met darmkanker. Tot slot evalueren we 

in hoeverre patiëntgerichte uitkomsten worden geïncludeerd in klinische oncologische 

studies en bestuderen we de invloed van een oncologische behandeling op patiëntgerichte 

uitkomsten zoals kwaliteit van leven en sociale steun (Deel II). 

In Deel I ligt de nadruk op het inschatten van kwetsbaarheid van de oudere patiënt met 

kanker. De verschillende methodes die we in dit proefschrift hebben bestudeerd zijn het 

geriatrisch assessment, het screeningsinstrument G8 en de klinische blik. 

Bij patiënten met een solide maligniteit blijkt het uitvoeren van een geriatrisch assessment 

ter bevordering van de oncologische besluitvorming een positief effect te hebben op klinische 

uitkomsten zoals toxiciteit, behandeling gerelateerde complicaties en het voltooien van de 

behandeling. In hoeverre dit ook van toepassing is voor patiënten met een hematologische 

maligniteit is onvoldoende bekend en dit hebben we bestudeerd in Hoofdstuk 2. In deze 

systematische review hebben we al het beschikbare bewijs voor het gebruik van een 

geriatrisch assessment van deze patiëntengroep samengevat. Met het uitvoeren van een 

geriatrisch assessment blijkt dat stoornissen in één van de geriatrische domeinen beter naar 

voren komen dan met de gebruikelijke inschatting van de conditie van de patiënt, middels 

bijvoorbeeld een WHO-performance status.  Daarnaast zijn stoornissen in geriatrische 

domeinen geassocieerd met het beloop van de behandeling waarbij er een groter risico is op 

toxiciteit, het niet voltooien van de behandeling en het gebruik van de gezondheidszorg. Nog 

voordat een behandeling bij oudere patiënten met een hematologische maligniteit wordt 

gestart moet een geriatrisch assessment overwogen worden. 
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Het inschatten van de mate van kwetsbaarheid bij oudere patiënten met kanker met behulp 

van de klinische blik werd onderzocht in Hoofdstuk 3. De correlatie tussen de klinische blik 

van de oncoloog, de huisarts en patiënten zelf werd met elkaar vergeleken en we vergeleken 

de klinische blik met het geriatrisch assessment. Deze correlaties waren slecht; ondanks dat 

patiënten veelal meerdere stoornissen in geriatrische domeinen hadden, werden patiënten 

regelmatig als fit ingeschat door de oncoloog, de huisarts en de patiënten zelf. Dit laat 

zien dat patiënten met relevante stoornissen in één van de geriatrische domeinen gemist 

kunnen worden wanneer vertrouwd wordt op de klinische blik. Om een op maat gemaakte 

behandeling voor oudere patiënten met kanker op te stellen kan het toevoegen van een 

geriatrische evaluatie aan de klinische blik van meerwaarde zijn. 

Omdat een geriatrisch assessment niet bij alle oudere patiënten met kanker noodzakelijk 

is, adviseert de Internationale Vereniging voor Geriatrische Oncologie (SIOG) om eerst te 

screenen op kwetsbaarheid. De G8 is volgens de SIOG het screeningsinstrument van eerste 

keus om de kwetsbaarheid van een oudere patiënt met kanker in te schatten. In Hoofdstuk 

4 hebben we een systematische review uitgevoerd om inzicht te geven in de diagnostische 

waarde van de G8. Daarnaast bestudeerden we in hoeverre de G8 geassocieerd is met 

klinische uitkomstmaten. Wij concluderen dat de G8 kan worden toegepast als eerste stap 

om in te schatten welke patiënten potentieel kwetsbaar zijn en een uitgebreid geriatrisch 

assessment nodig hebben. Daarnaast is een lage G8 score (potentieel kwetsbaar) 

geassocieerd met een hoger risico op overlijden of behandeling gerelateerde complicaties. 

De G8 kan derhalve artsen ondersteunen bij de oncologische besluitvorming.  

In hoeverre het inschatten van kwetsbaarheid met de G8 daadwerkelijk geassocieerd is met 

de behandelkeuze in oudere patiënten met kanker is onvoldoende bekend. In Hoofdstuk 5 

hebben we deze associatie onderzocht in oudere patiënten met borstkanker. In vergelijking 

met G8 -fitte patiënten, ontvingen patiënten die als G8-kwetsbaar werden beschouwd vaker 

een niet-standaard behandeling waarbij de borstoperatie achterwege werd gelaten. Echter, 

van de patiënten die een operatie ondergingen, is het risico op overlijden na de operatie 

vergelijkbaar tussen fitte en kwetsbare patiënten. Dit impliceert dat, afhankelijk van de 

geriatrische expertise binnen het multidisciplinaire team, een verwijzing naar de geriater 

voor verdere geriatrische evaluatie te rechtvaardigen is bij patiënten met borstkanker die 

als G8-kwetsbaar worden beschouwd om onderbehandeling te voorkomen.

In Deel II van dit proefschrift ligt de focus op huidige oncologische besluitvorming in oudere 

patiënten met kanker en patiëntgerichte uitkomsten. Hoofdstuk 6 beschrijft de huidige 

behandelkeuzes van patiënten met darmkanker in de klinische praktijk. Data van een groot 

landelijk cohortonderzoek laten zien dat, naarmate de leeftijd vordert, de kans groter is 

dat wordt afgezien van een standaard behandeling. Redenen voor een niet-standaard 

behandeling waren voornamelijk gebaseerd op de functionele status van de patiënt en zijn/

haar wensen met betrekking tot de behandeling. In tegenstelling tot het verleden waarbij 

de chronologische leeftijd en co-morbiditeit vaak werden benoemd als reden om af te zien 

van een behandeling volgens de richtlijn, lijkt de behandelkeuze nu vaker gebaseerd op de 
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biologische leeftijd en wensen van de patiënt. Dit suggereert dat behandelkeuzes meer op 

het individu worden afgestemd. 

We bestudeerden tevens de invloed van een oncologische behandeling op patiëntgerichte 

uitkomsten zoals kwaliteit van leven, dagelijks functioneren of het gebruik van de 

gezondheidszorg.  Behandelvoorkeuren van oudere patiënten met kanker kunnen verschillen 

ten opzichte van jongere patiënten. Hoewel overlevingswinst ook voor ouderen een 

belangrijke uitkomstmaat blijft, vinden zij het eveneens belangrijk, of zelfs belangrijker, om 

onafhankelijk te kunnen blijven functioneren in het dagelijks leven en kwaliteit van leven te 

behouden. In Hoofdstuk 7 hebben we op een rij gezet hoe vaak patiëntgerichte uitkomsten 

worden gemeten in klinisch oncologisch onderzoek. Ondanks dat het belang van deze 

uitkomstmaten door meerdere internationale organisaties wordt benadrukt, is er over de 

jaren heen enkel een kleine stijging zichtbaar waarbij slechts in een kwart van de uitgevoerde 

studies patiëntgerichte uitkomstmaten worden gemeten.  

In Hoofdstuk 8 en Hoofdstuk 9 bestudeerden we het beloop van kwaliteit van leven van 

patiënten die wegens darmkanker een operatie hadden ondergaan en eventueel aanvullende 

chemotherapie hadden gekregen. Ondanks dat er één jaar na de oncologische behandeling 

op groepsniveau geen klinisch relevant verschil in kwaliteit van leven werd gezien, werden 

op individueel niveau grote verschillen waargenomen waarbij tenminste één op de tien 

patiënten een klinisch relevante daling van kwaliteit van leven ervaarden. Er werden geen 

risicofactoren gevonden voor het ervaren van een klinisch relevant verschil in kwaliteit van 

leven één jaar na de behandeling (Hoofdstuk 8). Toch bleef de mate van veerkracht het meeste 

achter bij oudere patiënten die aanvullende chemotherapie hadden ontvangen (Hoofdstuk 

9). Deze resultaten laten het belang zien van een geïndividualiseerde benadering tijdens het 

oncologische besluitvormingsproces.

Het ervaren van sociale steun is een belangrijk onderdeel voor het ervaren van voldoende 

kwaliteit van leven. In Hoofdstuk 10 gaan we op zoek naar factoren die van invloed zijn op 

het ervaren van sociale steun in patiënten met baarmoeder- en eierstokkanker. Voornamelijk 

patiënten met een type D-persoonlijkheid, gekarakteriseerd door een negatief affect en 

sociale inhibitie, ervaren vaker een beperkte mate van sociale steun. 

In Hoofdstuk 11 worden alle resultaten van dit proefschrift en hun toepassingen voor de 

dagelijkse klinische praktijk bediscussieerd. Tevens bespreken we enkele suggesties voor 

toekomstig onderzoek.

Samenvattend blijkt uit de resultaten van de verrichte studies in dit proefschrift dat het 

inschatten van kwetsbaarheid op basis van de klinische blik en/of de WHO-performance 

status suboptimaal is. Het toevoegen van een geriatrische evaluatie kan potentieel kwetsbare 

patiënten identificeren die een hoger risico hebben op overlijden, toxiciteit, het niet 

voltooien van de behandeling of die vaker gebruik maken van de gezondheidszorg. Ondanks 

dat er steeds vaker wordt afgezien van een behandeling volgens de richtlijn op basis van de 
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biologische leeftijd van de patiënt en zijn/haar behandelwensen, blijven de gegevens van een 

geriatrische evaluatie belangrijk in het besluitvormingsproces om een geïndividualiseerde 

behandeling op te kunnen stellen. Er worden immers veel individuele verschillen in kwaliteit 

van leven na een oncologische behandeling waargenomen. Derhalve zou het de moeite waard 

zijn om patiëntgerichte uitkomsten vaker te bestuderen in toekomstig wetenschappelijk 

onderzoek om zo het besluitvormingsproces bij oudere patiënten met kanker te verbeteren. 
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