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Abstract
Background Appropriate management and prevention of both under- and overtreatment in older skin cancer patients

can be challenging. It could be helpful to incorporate frailty screening in dermato-oncology care, since frailty is associ-

ated with adverse health outcomes.

Objectives This study aimed to identify and prioritize the requirements a frailty screening tool (FST) should fulfil in der-

mato-oncology practice and to select the best existing FST(s) for this purpose.

Methods A modified two-round Delphi procedure was performed among 50 Italian and Dutch specialists and patients

to review and prioritize a list of potential FST requirements, using a 5-point Likert scale. Consensus was defined as a

mean score of ≥4.0. A systematic literature search was performed to identify existing multidomain FSTs, which were then

assessed on the requirements resulting from the modified Delphi procedure.

Results Consensus was achieved on evaluation of comorbidities (4.3 � 0.7), polypharmacy (4.0 � 0.9) and cognition

(4.1 � 0.8). The FST should have appropriate measurement properties (4.0 � 1.0), be quickly executed (4.2 � 0.7), clini-

cally relevant (4.3 � 0.7), and both easily understandable (4.1 � 1.2) and interpretable (4.3 � 0.7). Of the 26 identified

FSTs, four evaluated the content-related domains: the Geriatric-8 (G8), the modified Geriatric-8 (mG8), the Groningen

Frailty Indicator (GFI) and the Senior Adult Oncology Program 2 (SAOP2) screening tool. Of these, the G8 was the most

extensively studied FST, with the best psychometric properties and execution within 5 min.

Conclusions The G8 appears the most suitable FST for assessing frailty in older adults with skin cancer, although clin-

ical studies assessing its use in a dermato-oncology population are needed to further assess whether or not frailty in this

particular patient group is associated with relevant outcomes (e.g. complications and mortality), as seen in previous

studies in other medical fields.
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Introduction
Physicians are increasingly confronted with older adult patients

with skin cancer. The majority of skin cancers are characterized

by a relatively low-malignant potential, but can cause significant

morbidity in the long term. Therefore, appropriate management

and prevention of both under- and overtreatment in this popu-

lation can be challenging. In current clinical guidelines, treat-

ment choices are mainly based on tumour-related

characteristics, while patient-related characteristics seem rela-

tively underrepresented.1,2 However, factors as life expectancy

and expected patient burden of both the tumour and the treat-

ment are of vital importance to determine to what extent a

patient will benefit from a certain therapy, although not always

easily predicted.2

Frailty is a clinical syndrome, defined as a state in which

depletion of physiological reserves leads to adverse health
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outcomes and low tolerability of stress.3,4 In several medical

oncology fields, frailty has been demonstrated to be associated

with increased disability, functional dependence, institutional-

ization and the risk of mortality. To detect frailty, a comprehen-

sive geriatric assessment ([C]GA) can be performed, evaluating

somatic, psychosocial and functional domains.3–7 However,

these assessments are time-consuming and therefore may not be

feasible for the many older adult patients seen in dermatologic

practice.8–13

Multidimensional frailty screening tools (FSTs) can be used as

brief evaluations to detect which patients are in need of or most

likely to benefit from a more extensive evaluation by a geriatric

assessment.4 There is a wide variety of available FSTs used in

oncology patients. Data on selecting a suitable FST in dermato-

logic oncology patients are currently lacking, although multiple

studies conclude that more guidance on medical decision-mak-

ing in frail skin cancer patients is needed to improve personal-

ized medical decision-making and the prevention of both under-

and overtreatment.1,14

This study aimed to identify and prioritize the most impor-

tant requirements a multidimensional FST should fulfil in der-

mato-oncology care for older adults and to select the best

existing FST(s) for this purpose from a systematic review of the

available literature.

Methods
A mixed-methods approach was used combining a modified

Delphi procedure and a systematic literature review.

Modified Delphi procedure
Between April 2018 and March 2019, an international modified

2-phase Delphi procedure was performed to achieve a consensus

on the requirements a FST should fulfil for the target population

of older adults with skin cancer.15 The study was facilitated by

an online survey methodology (SurveyMonkey Inc., San Mateo,

CA, USA). The survey included items related to content, quality

and clinical applicability of the FST, based on previous research

and experiences of interdisciplinary experts.

In the first round, 22 items were presented followed by a short

list of demographic questions. Respondents were encouraged to

comment on the relevance of items; missing items could be

added, and statements could be rephrased or removed. Sugges-

tions from participants were used to adjust the statements for

the second round, in which participants were asked to grade the

importance of each FST requirement using a 5-point Likert

scale, a higher score indicating an item was considered more

important. Consensus was defined as a group mean score of

≥4.0. Descriptive statistics were performed on demographic vari-

ables. Continuous variables were summarized using the mean

and standard deviation and categorical variables were expressed

as frequencies and percentages. All data were collected using

SurveyMonkey and analyzed using SPSS Statistics for Windows,

version 25.0 (IBM, Armonk, NY, USA). This study was con-

ducted according to the Standards for Reporting Qualitative

Research (SRQR).16

Participants of the Delphi procedure
A multidisciplinary working group of Dutch and Italian

experts and patients was formed. To represent all specialties

involved in skin cancer care, the expert group consisted of der-

matologists, plastic surgeons, otorhinolaryngologists, oral and

maxillofacial surgeons, radiotherapists and geriatricians, who

all had extensive clinical experience in skin cancer and/or geri-

atric care. Age, gender, healthcare setting and years of experi-

ence were taken into account to optimize a well-balanced

working group. National guideline committees in the field of

dermato-oncology or frailty were represented by one or multi-

ple members. Seven skin cancer patients from outpatient clin-

ics in both Italy and the Netherlands participated as well; the

majority aged 70 years or older.

Potential respondents were approached by the investigators,

who explained the study and requested participation. Agreeing

to participate was construed as informed consent. Participants

who did not fill out the survey were sent two reminders by e-

mail, after which all participants were contacted personally or by

phone. Interrespondent anonymity was maintained to ensure no

respondents were influenced by the identities of other partici-

pants.

Systematic literature search
A systematic literature search was conducted to identify available

multidimensional FSTs combining the search terms ‘frailty’,

‘screening’ and ‘cancer’. PubMed, EMBASE, Cochrane Library,

SUMSearch and Trip Database were searched up to 16 May

2019, as well as websites of relevant organizations, and guidelines

on FSTs (Tables S1 and S2). Manual review of the abstracts as

well as a full-text evaluation was independently performed by

two reviewers. In case of disagreement, consensus was achieved

by discussion. Articles were excluded if written in any language

other than English, Dutch, German, French, Spanish or Italian.

FSTs assessing a single domain or FSTs including physical, labo-

ratory or imaging techniques were also excluded, as well as con-

ference abstracts or articles of which full-text remained

unavailable after contacting the authors. This review was con-

ducted in accordance with the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA).17

Assessment of identified FSTs
All identified FSTs were assessed on the presence of the content-

related items as presented in round 2 of the modified Delphi

procedure. FSTs assessing all of the content-related domains that

met consensus were further assessed on psychometric properties

with the aid of the Consensus-based Standards for the selection

of health Measurement Instruments (COSMIN) checklist.18 All
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related articles on the selected FSTs were evaluated on relevant

characteristics. In case of missing data, the FST developers were

contacted and if necessary additional measurements were per-

formed by the research team.

Results

Multidisciplinary working group characteristics
Of the 53 working group members who agreed to participate in

the study, 50 (94.3%) consented and completed the first round.

Only respondents who completed round 1 were invited for the

second round, in which a response rate of 92.0% (n = 46) was

achieved. The working group characteristics are summarized in

Table 1.

Composition and prioritization of the list of items
In round 1, both patients and experts were requested to express

their thoughts on the initial set of 22 statements presented as

possible requirements for a FST. Consequently, 12 items were

rephrased, five were deleted, and two were added. In the second

round, the final 19-item list (Table S3) was prioritized by the

respondents with an overall mean score of 3.7 � 0.5.

Consensus was met concerning the evaluation of comorbidi-

ties (mean 4.3 � 0.7), polypharmacy (4.0 � 0.9) and cognition

(4.1 � 0.8). Other FST characteristics for which consensus was

met were appropriate measurement properties (4.0 � 1.0), easy

interpretation of the outcome (4.3 � 0.7), suitability for low-lit-

erate and low-educated patients (4.1 � 1.2), quick completion

of the FST (4.2 � 0.7) and a clinically relevant outcome

(4.3 � 0.7). No consensus was reached on the other potential

FST requirements, including whether the screening tool should

be filled in by patients or medical workers. A complete overview

of the results is provided in Fig. 1. Outcomes were consistent

when only responses of dermatologists were analyzed (data not

shown).

Systematic literature search and FST selection
An initial search for FSTs generated 1354 publications. A total of

439 duplicates were removed. Of the remaining 915 publica-

tions, titles and abstracts were screened for eligibility, after which

54 articles remained for full-text screening. A total of 26 unique

FSTs were identified after full-text evaluation.19–47 A flow chart

on the literature search and reasons for exclusion can be found

in the Fig. S1.

Subsequently, FSTs were assessed for the inclusion of the

domains which met consensus in the final Delphi round. Eigh-

teen tools (69.2%) contained items related to comorbidity or

self-reported health assessment, 8 (30.8%) on the evaluation of

polypharmacy and 16 (61.5%) on the evaluation of cognitive

function. Table 2 lists the domains included in each of the iden-

tified FSTs.

In four FSTs, the assessment of comorbidities/self-reported

health, polypharmacy and cognitive function was included: the

Geriatric-8 (G8), the modified Geriatric-8 (mG8), the Gronin-

gen Frailty Indicator (GFI) and the Senior Adult Oncology Pro-

gram 2 (SAOP2) screening tool.19–22,45 The G8 and mG8 can be

performed within 5 min; the GFI and SAOP2 can be completed

in 10 min.4,6,10,48,49 All four FSTs have clear cut-off points to

identify frail patients in need of more extensive geriatric evalua-

tion. No studies were available on the suitability of the (m)G8,

GFI and SAOP2 for low-literate or low-educated patients, nor

on the clinical relevance and impact of the outcomes in daily

dermato-oncology practice.

Table 3 summarizes general and psychometric characteristics

of the selected FSTs, including sensitivity and specificity on pre-

dicting frailty with a (C)GA as a reference test. The screening

methods included in the reference (C)GA differed among the

included studies and the cut-off point determining frailty varied

between ≥1 and ≥2 deficiencies (Table S4). The included studies

assessing the G8 and GFI showed the least risk of bias according

to the modified COSMIN standards (Table 3).

Discussion
Management of skin cancer in older patients can be challenging

due to various patient-related factors influencing treatment deci-

sions and outcomes, such as limited life expectancy and frailty.

Frailty screening tools (FSTs) are available to identify patients in

Table 1 Multidisciplinary working group characteristics of this
modified Delphi study on requirements a multidimensional frailty
screening tool (FST) should fulfil in dermato-oncology care

Working group characteristics Value

Age (years), mean � SD

Specialists 47.3 � 8.3

Patients 73.1 � 17.2

Gender, n (%)

Male 25 (50.0)

Female 25 (50.0)

Specialists, n (%) 43 (86.0)

Dermatologist 23 (46.0)

Radiation therapist 4 (8.0)

(Facial) surgeons† 11 (22.0)

Geriatrician or elderly care physician 5 (10.0)

Years of experience‡, mean � SD 15.8 � 8.9

Patients, n (%) 7 (14.0)

Healthcare setting, n§ (%)

General hospital 14 (27.5)

Academic hospital 30 (58.8)

Private practice 5 (9.8)

Other 2 (3.9)

†(Facial) surgeons included plastic surgeons, otorhinolaryngologists, or oral
and maxillofacial surgeons.
‡Years of experience in skin cancer care.
§Including multiple specialists working in more than one treatment facility.
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need for more extensive geriatric assessment, but are currently

rarely used in older patients with cutaneous malignancies. The

aim of this study was to identify and prioritize the requirements

for a FST in dermato-oncology daily practice and to select the

best-fitting existing FST(s). A FST could assist dermatologists in

selecting those patients in need for a more extensive geriatric

assessment, establishing personalized treatment options or

include additional preparations to minimize the risk of adverse

health outcomes.

According to this modified Delphi study, a FST suitable for

dermato-oncology patients should minimally include evaluation

of comorbidities, polypharmacy and cognition. A quick execu-

tion of the FST is necessary, and the FST should be suitable for a

low-literate population. Four of the 26 FSTs that were identified

by the literature review included the required domains: The

Geriatric-8 (G8), the modified Geriatric-8 (mG8), the Gronin-

gen Frailty Indicator (GFI) and the Senior Adult Oncology Pro-

gram 2 (SAOP2) screening tool.19–22,45 The G8 is the most

...have appropriate measurement 
proper�es*

...be available in mul�ple languages

...include items related to mobility and falls

...include items related to 
medica�on use or polypharmacy

...include items related to comorbidi�es

...include items related to 
(instrumental) ac�vi�es of daily living

...include items related to 
neurosensory  deficits

...include items related to cogni�ve func�on*

...include items related to 
mood, anxiety and/or depression

...include items related to nutri�onal status

...include items related to the 
ethnic or cultural background

...be filled in by a physician/physician 
assistant/nurse (prac��oner)

...be filled in by a pa�ent or rela�ve/friend

...be easy to understand for 
a low-educated and/or low-literature popula�on*

...be quickly performed in 
daily dermatology prac�ce

...be easy to interpret

...have a relevant impact in daily dermato-
oncology prac�ce (clinical relevance)

...have a predic�ve value 
concerning life expectancy

...include items related to social support system*
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4.0±1.0

3.3±1.3

4.3±0.7

4.0±0.9

3.5±1.0
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mean±SD

Figure 1 Results of the multidisciplinary modified Delphi study on requirements a multidimensional frailty screening tool (FST) should
fulfil in dermato-oncology practice. Each statement started with ‘The screening tool should. . .’. Green bars represent those in which con-
sensus was achieved; consensus was defined as a mean score ≥4.0. Orange bars represent items that did not reach consensus, e.g. a
mean score of <4.0. *Complete statements can be found in Table S3.
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extensively studied tool with appropriate measurement proper-

ties when compared to a full GA.10–13,19,48,50–65 In the few arti-

cles studying the recently developed mG8, sensitivity (89–92%)

and specificity (36–79%) for geriatric impairments detected by

GA appear higher than the original G8.20,61 However, the mG8

is currently only available in a limited number of languages. The

GFI, although frequently used, has a relatively low sensitivity

(39–76%), which is an important shortcoming for a well-func-

tioning FST.13,49,59,62,66–68 Only two articles could be identified

studying the SAOP2 screening tool, which showed a high sensi-

tivity (94–100%) and a low specificity (40–50%).12,21 The

SAOP2 is the most time-intensive tool when compared to the

(m)G8 and GFI. None of the articles studying the (m)G8, GFI or

SAOP2 provided information on the education level of the

patients, nor reviewed whether low-literate patients understood

all questions. Based on the results of this study, the G8 appears

the most suitable FST for assessing frailty in older adults with

skin cancer, but relevant clinical studies assessing its use in a der-

mato-oncology population are currently lacking.

Several studies address the need for implementation of frailty

screening in dermatology–oncology care.1,14,69 Rogers et al.14

concluded that comorbidity indices and chronological age alone

did not adequately explain survival rate differences in non-me-

lanoma skin cancer patients. Bras et al.,70 assessed frailty in 90

patients with head-and-neck malignancies, including 45 skin

cancer patients in need of major surgery, mostly under general

anaesthesia. Frailty was associated with a non-significant lower

overall survival rate and no significant differences in complica-

tion rates between frail patients and robust patients were seen in

this relatively small population with heterogeneous underlying

diseases.70 Valdatta et al.,71 however, did find a higher complica-

tion and mortality rate in frail patients undergoing reconstruc-

tive surgery after non-melanoma skin cancer surgery. These

studies used various instruments to detect frailty, frequently

based on those frailty-related aspects that were fortuitously avail-

able from retrospectively extracted clinical data, which highly

limits comparison and generalizability. Many studies have been

conducted in other medical fields, including various oncology

populations, indicating a strong association between frailty and

adverse health outcomes after treatment.48,56,72 However, the

association of frailty with complications and mortality seen in

previous studies might not be applicable to dermato-oncology.

Therefore, more research on the consequences of frailty for der-

matological oncology patients is needed.

It should be noted that the items that reached consensus in

this modified Delphi study might reflect domains that are

already currently considered as important factors in skin cancer

care. Domains as malnutrition and mobility were valued as less

important, although these have been proven to be vital domains

in frailty screening as well as in geriatric oncology.3,7,8,72 The use

of a FST could assist physicians in assessing these domains in

addition to other clinically relevant domains as comorbidity,T
ab
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medication and cognitive function. More awareness should be

raised for these and other frailty-related aspects in dermatology,

as suggested by previous research.1 The (m)G8 does not only

assess self-reported health, polypharmacy and dementia, but also

reviews additional factors associated with treatment-related out-

comes in several other oncology fields.

In this study, only FSTs that did not require physical or labo-

ratory tests were included. Since dermatologic consultations are

often short, it was estimated that a FST would not be used in

daily dermatology practice if extensive assessments were

required. However, a FST is not meant to replace clinical judge-

ment, nor to include all possible domains that could influence

therapy choices. Personalized medical decision-making should

be strived at in every patient, including tumour-related aspects,

patient preferences and patient-related aspects, of which frailty

could be an important factor in prediction of adverse health out-

comes.

Frailty screening tools have been developed to identify those

patients in need for a more extensive assessment.4 A full GA was

therefore considered as the gold standard for the identification

of frailty.5 However, no consensus exists on the components of a

(C)GA nor on the cut-off point defining frailty,5,7,73 which led

to heterogeneity among the included studies and outcomes

(Table S4). Questionable is whether or not the presented psy-

chometric properties of the FSTs are applicable to a dermato-on-

cology setting, since these patients might be in better health in

comparison with the populations previously studied.14 More

research is needed to assess the clinical relevance and feasibility

of frailty screening in dermato-oncology and the consequences

of frailty on risks associated with dermato-oncology therapies.

Application of frailty screening and geriatric assessments in the

busy dermato-oncology practice may prove challenging, due to

the broad spectrum of morbidity associated with skin cancer in

older patients and the heterogeneity of clinical settings (outpa-

tient vs. inpatient vs. specialized skin cancer clinics) across dif-

ferent European countries. Nonetheless, a personalized and

frailty-based clinical management in combination with a shared,

rational clinimetric framework may support a more patient-

based clinical decision-making process, especially in the presence

of expanding therapeutic options for skin cancer.

Conclusion
More attention for frailty screening in dermato-oncology is gen-

erally desired, but clinical studies are currently limited. Based on

Table 3 Measurement properties of the frailty screening tools (FSTs) assessing all content-related domains that met consensus in this
modified Delphi study, based on Consensus-based Standards for the selection of health Measurement Instruments (COSMIN) stan-
dards18

G810–13,19,48,50–65 mG820,61 GFI13,49,59,62,66–68 SAOP212,21

General aspects Questionnaire type Physician assessed Physician assessed Physician assessed
version available
Self-assessed version
available

Partly physician assessed
Partly self-assessed

Number of items 8 6 15 27

Cut-off point† ≤14 ≥6 ≥4 ≥2

Score range 0–17 0–35 0–15 0–10§

Duration of screening‡ + + +/� +/�
Multilingual support + � + +

Reliability Internal consistency +/� � + �
Reliability + +/� + �
Measurement error + � + �

Validity Content validity +/� +/� + +/�
Structural validity + +/� + +/�
Construct validity + +/� + +/�
Criterion validity + + + +

Cross-cultural validity + + + +

General measurement
properties

Validation + + + +

Sensitivity 38–100¶ 89–92 39–76 94–100

Specificity 3–100 36–79 52–89 40–50

G8, Geriatric-8; GFI, Groningen Frailty Index; mG8, modified Geriatric-8; SAOP2, Senior Adult Oncology Program 2 (SAOP2) screening questionnaire.
†Cut-off determining a positive frailty screening test, indicating necessity of multidisciplinary (C)GA.
‡+ indicating the FST could be completed within 5 min, +/� indicating the FST could be completed within 10 min, � indicating the FST could be completed in
10 min or more.
§No total score available; a total of 10 domains are assessed with varying scoring methods per domain.
¶69.6% of the included studies assessing the G8 maintained a sensitivity of 80% or higher.
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this study, the assessment of comorbidities, polypharmacy and

cognition should at least be covered by a FST. The FST should

have appropriate measurement properties, be quickly executed,

clinically relevant, and both easily understandable and inter-

pretable. The G8, mG8, GFI and SAOP2 are possible suitable

FSTs, of which the G8 seems the most appropriate existing FST

for dermato-oncology practice. More studies are needed to test

the clinical relevance of frailty screening and the use of different

FSTs in daily practice.
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