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Predictive validity of a two-step tool to
map frailty in primary care
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Abstract

Background: EASY-Care Two step Older people Screening (EASY-Care TOS) is a stepped approach to identify frail
older people at risk for negative health outcomes in primary care, and makes use of General Practitioners’ (GPs)
readily-available information. We aimed to determine the predictive value of EASY-Care TOS for negative health
outcomes within the year from assessment.

Methods: A total of 587 patients of four GP practices in and around Nijmegen (The Netherlands) consented to
participate in a longitudinal primary care registry based cohort study. Participants’ frailty was judged by their GP
following the EASY-Care TOS procedure and by a Comprehensive Geriatric Assessment (CGA) at baseline. After one
year health outcomes of the participants were measured by reassessment with the EASY-Care TOS procedure.

Results: Follow up information was available for 520 of 587 participants. In the non-frail group 9 % showed any
negative health outcomes (death, ADL decline, institutionalisation, too ill to undergo assessment), against 30 % in
the frail group (95 % confidence interval of the difference (CI): 14 %–28 %). Area under the receiver operating curve
(AUC) of the EASY-Care TOS frailty judgement for a composite of negative health outcomes mentioned was 0.67
(95 % CI: 0.62-0.73). Compared with discrimination on the basis of age, sex and GP practice (AUC 0.70), adding
EASY-Care TOS frailty judgement increased the AUC to 0.75 (+0.05, p = 0.02). The AUC on the basis of a full CGA
is almost comparable to the AUC of the model with age, sex, and frailty judgement with EASY-Care TOS: 0.76
(+0.07, p = 0.005).

Conclusions: GPs applying the EASY-Care TOS procedure, where they only perform additional assessment when
they judge this as necessary, can predict negative health outcomes in their older populations efficiently and almost
as accurately as a complete specialist CGA.
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Background
To prevent functional decline, frail older persons probably
benefit from integrated primary care services, including
proactive and patient-centred care [1–4].
Still, efficient and accurate tools to map populations of

older persons for frailty are not available in primary care.
Performing a full CGA in every older person is consid-
ered to be the best way to identify frailty and to directly
manage the risks for negative health outcomes [5, 6].
However, this would be very resource demanding and,
therefore, not feasible in primary care [7–10]. An
* Correspondence: rene.melis@radboudumc.nl
1Department of Geriatric Medicine, Radboud Institute for Health Sciences,
Radboud University Medical Center, P.O. BOX 9101, 6500 HB Nijmegen, The
Netherlands
Full list of author information is available at the end of the article

© 2015 van Kempen et al. Open Access This
International License (http://creativecommons
reproduction in any medium, provided you g
the Creative Commons license, and indicate if
(http://creativecommons.org/publicdomain/ze
alternative might be to preselect frail older persons using
simple triage tools [11]. However, implementation of
these tools in daily practice has shown to be difficult. In
addition to the moderate to fair predictive ability for
most methods, there is the issue of low acceptability by
the professional community [12].
Against this background, we developed the EASY-Care

Two step Older persons Screening (EASY-Care TOS)
procedure (Fig. 1) [13]. The first step is a simple triage
tool with which the general practitioner (GP) makes a
pre-selection of older people based on his prior know-
ledge and information he has already available of the
patient. Further information is only gathered when the
GP considers this necessary. To complete this first step,
the GP reviews the patient record and answers 14
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Fig. 1 Schematic overview of the EASY-Care TOS. The first step,
performed by the GP, is a professional appraisal based on prior
knowledge about functioning, wellbeing, and the care context of
the patient. The second step based on EASY-Care assessment by a
primary care nurse is performed in the group that is initially
‘unclear’. EASY-Care TOS EASY-Care Two step Older people Screening,
GP general practitioner
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questions about the functioning of the patient in somatic,
psychological, and social domains. The 14 questions are
meant to trigger the GP into considering all relevant
aspects. The GPs decide whether: (1) the patient is not
frail; (2) the patient is frail; or (3) the available information
is insufficient for a decision (unclear). Only persons in
whom the GP judges the available information to be insuf-
ficient for a decision receive a structured assessment using
the EASY-Care assessment instrument by a primary care
nurse (step 2). This EASY-Care assessment takes place in
the patient’s own home. Subsequently, the GP and pri-
mary care nurse make a frailty decision. The content of
the subsequent steps of the EASY-Care TOS procedure
can be found in Additional file 1: Appendix 1.
To facilitate the procedure, GPs and nurses received

training on frailty and how to apply the EASY-Care TOS
procedure. The GPs and nurses were trained to apply
the following definition of a frail person: has decreased
reserve capacity because of multiple health, mental, or
social problems; this makes the person vulnerable to
changes in the biopsychosocial context, especially when
compensating factors are lacking [13].
A numerical cut off score for frailty (for example, a

predefined number of positive responses out of the list
of 14 items) is not part of the EASY-Care TOS procedure
(neither after step 1 nor after step 2). Rather, the GPs use
their clinical judgement in mapping a person’s frailty. This
is based on the principle that professionals have the ability
to examine and evaluate complex information from mul-
tiple sources: explicit information as well as intuition,
competing observations, and missing information [13].
In addition to obtaining a judgement on a person’s

frailty status, GPs also actively review their information
on a person’s complete health and psychosocial status –
including where information is missing – with the
EASY-Care TOS procedure. Therefore, EASY-Care TOS
offers an excellent starting point for the GP-nurse team
for individualised care planning and treatment, especially
because it incorporates the official EASY-Care instrument
which is primarily intended for that aim [14], although the
primary aim of the EASY-Care TOS procedure is to sup-
port GPs when mapping the older population they care for.
Compared to the application of other frailty measures

in primary care, this procedure may be more efficient in
its claim for resources and number of older persons who
need to be assessed, as it makes optimal use of readily
available information. Other triage tools often depend
more heavily on new data collection [15–17], although
approaches have been developed which derived a frailty
index from routine data available in the GP electronic
medical records [18]. In our previous work, we found
that the EASY-Care TOS procedure fits in everyday
clinical practice of primary care professionals. Construct
validity and reliability as well as feasibility and accept-
ability of EASY-Care TOS by primary care professionals
and patients have been demonstrated previously [19, 20].
GPs needed 3 to 15 min to complete step 1 and nurses
needed 45 to 90 min to complete step 2 [20]. A head-to-
head comparison against a consultant geriatrician led
CGA was reported as well [21].
In this external validation, we studied the predictive

validity of the EASY-Care TOS procedure for several
measures of negative health outcome over one year
follow up in a prospectively sampled, unselected cohort
of GP registered persons 70-years-old and older. We
compared the predictive accuracy of EASY-Care TOS
with a more parsimonious alternative (using only base-
line age and sex, number of morbidities, and number of
medications status) and with a frailty judgement in all par-
ticipants in hospital setting at baseline, after a geriatrician
had performed a CGA independently from the GP.

Methods
Study population and data collection
In this cohort study, 12 GPs from four GP practices in
and around Nijmegen (The Netherlands) assessed their
patients of 70 years and older with the EASY-Care TOS
procedure between February 2010 and August 2011.
Their practices were situated in urban (n = 2), suburban
(n = 1) and countryside (n = 1) areas. Of the 1,490 pa-
tients of 70 years and older registered in these practices
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at the end of 2009, the GPs randomly asked a total of
1,159 older patients to participate in the validation study
(Fig. 2). The GPs excluded patients for participation in
the validation study on the basis of the following exclu-
sion criteria: 1) too ill or too weak to be assessed; and 2)
under treatment of a geriatrician or underwent a com-
prehensive geriatric assessment in the past three months
(as this information might influence the frailty judge-
ment of the GP). A total of 587 older patients (51 % of
the 1,159 approached) gave informed consent and were
included in the study. The local ethics committee CMO
Regio Arnhem-Nijmegen (http://www.cmoregio-a-n.nl/)
approved the study (number of approval is 2009/223).
At baseline all participants were assessed with the

complete EASY-Care TOS procedure, i.e. all subsequent
assessment steps were finished irrespective of the out-
come. This was done in spite of the logic of the procedure
outlined in the background section, because this enabled
us to study if the frailty evaluations of the GPs changed
across the subsequent steps of the procedure. After the
EASY-Care TOS procedure was completed, the partici-
pants also underwent a CGA at the geriatric outpatient
clinic of the Radboud University Medical Centre in The
Netherlands. After 12 months the participants received
again a complete EASY-Care TOS procedure completing
all subsequent steps once more to assess the prospective
outcomes. The steps were performed by the GPs and
Fig. 2 Flowchart of the recruitment, inclusion and drop-out at follow-up o
required assessments and could hire additional workforce, but depending
(themselves to perform step 1, and nurses to perform step 2) they could fr
nurses who also performed them at baseline, after GP
practice employees had ascertained follow up status
(death, institutionalisation, too ill to be further assessed)
and scheduled a visit.

Comprehensive geriatric assessment
Within less than a month after completing the EASY-
Care TOS procedure, the participants underwent a geri-
atric assessment at the geriatric outpatient clinic. This
assessment consisted of an interview and complete med-
ical examination by a geriatrician and an interview with
the geriatric nurse and additional tests for cognition,
mental wellbeing, physical functioning, functioning in
(instrumental) activities of daily living [(I)ADL], and
mobility. After this assessment the geriatrician and
geriatric nurse judged the frailty status of the patient
in the same way the GPs did with the EASY-Care
TOS procedure after step 2. All participants in the
hospital geriatric assessment were blinded for the re-
sults of EASY-Care TOS. No clinical intervention was
delivered after the CGA.

EASY-Care TOS procedure frailty judgement
As explained in the background section, in this stepped
procedure only persons for whom the GP cannot decide
on the basis of the available information (step 1) whether
the person is frail or not are eligible for the step 2
f participants of the TOS-study. *GPs were reimbursed to perform the
on local situations were sometimes limited in the amount of workforce
ee up from other tasks to perform the assessments
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assessment to collect additional information. Therefore,
in this validation study, we evaluated the validity of the
frailty judgement based on the step 1 judgement for
persons “frail” or “not frail” and based on the step 2
judgement for persons who could not be judged on the
basis of step 1 alone.

Primary and secondary outcome measures
We were primarily interested in the discriminative
ability of EASY-Care TOS for negative health outcome.
This outcome was operationalised in our primary out-
come measure “composite of negative health outcomes”
as a composite of: 1) death; 2) institutionalisation to a
home for the aged or a nursing home; 3) too ill to be
assessed with EASY-Care TOS at follow up; or 4) an
increase of at least 1 point on the Katz 6 ADL scale as
derived from the EASY-Care TOS step 2 assessment [22],
which means one extra ADL disability during 12 months
of follow up. Death, institutionalisation and increase in
ADL disabilities operationalised as described were evalu-
ated separately as secondary outcome measures.

Statistics
Baseline participant characteristics were summarised
using descriptive statistics. To evaluate the performance
and added value of the EASY-Care TOS judgement for
the outcomes of interest (composite of negative health
outcomes, and mortality, ADL decline and institutionali-
sation separately), we used logistic regression to calculate
diagnostic odds ratios with 95 % confidence intervals with
and without adjusting for age, sex, GP practice and readily
available information on the number of diseases [with cat-
egories: 0–1, 2, >2 diseases] and number of medications
[with categories: <4, ≥4 medications]) [23].
Further, we established the relative increase (or de-

crease) in the Area Under the Receiver Operating Curve
(AUC) for the EASY-Care TOS judgement in addition to
information on age, sex, GP practice, and readily available
information on the number of diseases and number of
medications and compared the discriminatory perform-
ance of the EASY-Care TOS judgement with that of the
frailty judgement by the geriatrician (CGA). For these cal-
culations we used the ‘ROCCONTRAST’ statement in
SAS 9.2. The AUC results were considered excellent for
AUC values between 0.9-1, good for AUC values between
0.8-0.9, fair for AUC values between 0.7-0.8, poor for
AUC values between 0.6-0.7 and failed for AUC values be-
tween 0.5-0.6 [24].

Results
Of the 587 patients included in the study, 495 (84 %) com-
pleted the follow-up assessment. Twenty-five additional
participants satisfied our criterion of experiencing a nega-
tive health outcome because they died (n = 14), were
institutionalised (n = 6), or were too ill to be assessed with
EASY-Care TOS at follow up (n = 5) and, therefore, could
not receive further follow up assessment. Thus, in our
primary analyses evaluating the prediction of a composite
of negative health outcomes, 520 participants (89 %) of
the initial cohort were included. The baseline characteris-
tics of the study population are displayed in Table 1.
Sixty-seven participants were not assessed at follow-up

because they were untraceable (n = 10), were not assessed
within the time frame defined for the follow up as-
sessment (n = 32) or withdrew their informed consent
(n = 25). At baseline, the patients with missing follow-
up were more frail according to EASY-Care TOS (36 of 67
(54 %) versus 195 of 520 (38 %), p = 0.01) and their mental
wellbeing was worse (mean (± SD) Rand-36 mental well-
being subscale of 11.6 ± 4.2 versus 10.4 ± 3.7, p = 0.01). We
found no large differences on other baseline characteristics
between these two groups, although on average partici-
pants who dropped out had less favourable scores.
Of the 520 participants for whom the primary out-

come was available, 294 (56.5 %) were considered not
frail in step 1, 171 (32.9 %) were considered frail, and in
55 (10.6 %) participants the GP judged the available in-
formation was insufficient to qualify a person’s frailty
status and a step 2 assessment was considered necessary
by the GP. After step 2, 31 (56.4 %) of these 55 persons
were defined as not frail and 24 (43.6 %) as frail. In all,
after completing the EASY-Care procedure in their pa-
tients the GPs rated 325 of 520 (62.5 %) as not frail and
195 (37.5 %) as frail. After 12 months of follow-up, 89 of
520 participants (17 %) had a negative health outcome
using our primary outcome measure, the composite of
negative health outcomes.
In the group classified as not frail by the GP at baseline

(n = 325), 30 (9 %) showed a negative health outcome. Of
the group classified as frail at baseline (n = 195), 59 (30 %)
showed a negative health outcome. This resulted in an ab-
solute difference of 21 % (with 95 % CI: 14–28 %) (Table 2).
The absolute differences for our secondary outcomes were
14 % (7–20 %) for ADL decline between these groups, for
institutionalisation 4 % (0.6–7 %), and for death 6 %
(2–9 %).
At follow up, the odds ratio (95 % CI) of frailty accord-

ing to EASY-Care TOS for a negative health outcome
was 4.2 (2.5–6.8), and for the subdomains ADL decline
3.3 (1.9–5.8), institutionalisation 4.4 (1.3–14.3), and
mortality 11.7 (2.5–53.3). After adjusting for age, sex,
number of diseases and number of medications the odds
ratios were 2.9 (1.6–5.1), 2.2 (1.1–4.2), 2.4 (0.6–10.2),
and 11.9 (1.9–73.4) respectively (Table 3).
Mapping the study population with only EASY-Care

TOS frailty judgement as a predictor of the composite of
negative health outcomes resulted in a sensitivity of 0.66
(95 % CI: 0.56–0.76) and a specificity of 0.68 (95 % CI:



Table 1 Baseline characteristics of the study population

Characteristic Baseline

(n = 520)

Age, mean ± SD 76.7 ± 4.8

Sex, n women (%) 294 (56.5)

Native country

The Netherlands, n (%) 494 (95.0)

Other, n (%) 26 (5.0)

Educational levela

Low, n (%) 292 (56.5)

Middle, n (%) 205 (39.7)

High, n (%) 20 (3.9)

Marital status

Married/Long-term cohabitation, n (%) 288 (55.4)

Widow/Widower/Partner deceased, n (%) 178 (34.2)

Unmarried, n (%) 54 (10.4)

Number of diseases

≥ 2 diseasesb, n (%) 240 (46.2)

Number of medications

≥ 4 medicationsb, n (%) 255 (49.0)

Disability

Katz-15c, mean ± SD 1.4 ± 1.8

Katz ADLc, mean ± SD 0.3 ± 0.7

≥ ADL disability, n (%) 126 (24.3)

Cognition

6-CITd, mean ± SD 4.5 ± 4.5

Mobility

≥ 2 falls in the past 12 months, n (%) 58 (11.2)

Mental wellbeing

RAND-36 mental wellbeing subscalee, mean ± SD 10.4 ± 3.6

Social context

Loneliness

Never, n (%) 379 (72.9)

Sometimes, n (%) 126 (24.2)

Often, n (%) 15 (2.9)

Nobody to help in case of emergency, n (%) 44 (8.5)

Self-perceived health

Excellent, n (%) 26 (5.0)

Very good, n (%) 48 (9.2)

Good, n (%) 263 (50.6)

Reasonable, n (%) 166 (31.9)

Poor, n (%) 17 (3.3)

Quality of lifef, mean ± SD 7.5 ± 1.0

Table 1 Baseline characteristics of the study population
(Continued)

Care use

Days of hospitalisations in the past year, mean ± SD 1.4 ± 5.0

Hours/week home care, mean ± SD 1.0 ± 2.0

Number of caregivers

1–3, n (%) 293 (56.5)

≥ 4, n (%) 39 (7.5)

ADL activities of daily living
aEducational level: low = primary and lower secondary education, middle = upper
secondary education, high = tertiary education
bAccording to GP data
cKATZ-15: range 0-15, the higher the score the more disabilities [31]. KATZ
ADL: range 0-6, the higher the score the more disabilities [22]
d6-CIT: range 0-28, a score of 10 and higher is indicative for cognitive
problems [32]
eRAND-36 mental wellbeing: range 5-30, the higher the score the worse mental
wellbeing [33]
fQuality of life: range 0-10, grade for, the higher the better quality of life [34]
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0.64–0.73). This corresponds with an AUC of 0.67 (95 %
CI: 0.62–0.73). When using only the CGA based frailty
judgement by the geriatrician, the sensitivity was 0.80
(95 % CI: 0.71–0.88), while the specificity was 0.58 (95 %
CI: 0.53–0.62), with an AUC of 0.69 (95 % CI: 0.64–
0.74). For mortality the AUCs were 0.75 (0.65–0.85) and
0.76 (0.74–0.79), respectively.
Table 4 shows how additional information changed the

AUC of models predicting the composite endpoint nega-
tive health outcome as well as ADL decline, institutiona-
lisation, and death separately. The prediction of the
composite of negative health outcomes on the basis of
age, sex, and GP practice resulted in an AUC of 0.70.
The addition of information about number of diseases
and medications improved the point estimate for the
AUC with 0.03 points to 0.73 (p = 0.07). Using EASY-
Care TOS judgement instead, added 0.05 to the AUC
(p = 0.02). The model including the frailty judgement
on the basis of a CGA instead resulted in a AUC of 0.76
(increase +0.07, p = 0.005). For ADL decline, institutionali-
sation and death separately, the patterns were comparable,
although the AUCs were generally lower for ADL decline
and the increase in AUC which resulted from adding extra
information was less prominent for the prediction of insti-
tutionalisation (see Table 4).

Discussion
This two-step method to map a population of older per-
sons for frailty in primary care makes use of information
that is already available about patients. In the Dutch
primary care context, which emphasises longitudinal
continuity and a strong doctor-patient relationship, this
meant that only about 10 % of the older population
evaluated with EASY-Care TOS step 1 needed a home
visit for the frailty appraisal. The frailty decision was



Table 2 Adverse outcomes at 12 months follow-up

Adverse outcome Not frail Frail Absolute difference in outcome proportion P value for
difference(n = 325) (n = 195) (95 % confidence interval)

Composite of negative health outcomesa, n (%) 30 (9.2) 59 (30.3) 21.0 (13.9–28.2) <0.001

ADL decline, n (%) 23 (7.2) 37 (21.0) 13.8 (7.2–20.5) <0.001

Institutionalisation, n (%) 4 (1.2) 10 (5.1) 3.9 (0.6–7.2) 0.02

Died, n (%) 2 (0.6) 12 (6.2) 5.5 (2.1–9.0) 0.002

Too ill to be assessed at follow up with EASY-Care TOS, n (%) 1 (0.3) 4 (2.1) 1.7 (−0.3–3.8) 0.10

Hospital admission, n (%) 41 (12.9) 39 (22.0) 9.1 (2.0–16.2) 0.01

Use of out of hours visits GP, n (%) 24 (7.7) 30 (17.3) 9.6 (3.3–16.0) 0.003

Increase in hours home care, n (%) 32 (11.1) 46 (28.8) 17.7 (9.5–25.9) <0.001

Differences in the between the frail and not frail participants, as assessed by EASY-Care TOS judgement (n = 520)
ADL activities of daily living, EASY-Care TOS EASY-Care Two step Older people Screening, GP general practitioner
aComposite of negative health outcomes is defined as the occurrence of ADL decline, institutionalisation, too ill to be assessed at follow up with EASY-Care TOS,
or death during 12 months follow up
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made by the GP, taking into account contextual infor-
mation about patients. This study proves that EASY-
Care TOS frailty judgement predicted negative health
outcomes in the general population in the course of
12 months with a discriminatory performance that was
close to the performance of a frailty judgement based on a
geriatrician-led CGA in all participants. Neither judge-
ment produced AUCs which can be qualified as good or
excellent discriminative accuracy [24] for the composite of
negative health outcomes, perhaps reflecting the difficulty
to predict especially ADL decline and institutionalisation.
The AUCs for predicting mortality in the following
12 months were better.
The predictive accuracy of the EASY-Care TOS pro-

cedure is comparable to the predictive ability of other
triage tools described in the literature [12, 16, 18, 25].
Table 3 Odds ratios (95 % confidence interval) for the occurrence o
institutionalisation, or death

Frailty assessment EASY-Care TOS Composite of negative health out

Adjusted for
- GP practice

4.2*

(2.5–6.8)

Adjusted for
- GP practice
- age (years)
- sex

3.4*

(2.0–5.8)

Adjusted for
- GP practice
- age (years)
- sex - number of diseasesa

- number of medicationsb

2.9*

(1.6–5.1)

Odds ratios of frail versus non-frail according to EASY-Care Judgement for the outc
adjustment for the factors mentioned in the rows
ADL activities of daily living, EASY-Care TOS EASY-Care Two step Older people Scree
aAccording to GP data in three classes
bAccording to GP data
*p < 0.001
**p < 0.01
***p < 0.05
Moreover, its predictive accuracy is in the range of that of
a Comprehensive Geriatric Assessment by geriatricians,
which may be considered to be the best available reference
standard at present. For the prediction of negative health
outcomes with EASY-Care TOS we found an AUC of 0.67
and for mortality of 0.75. The AUCs for functional decline
(defined as ADL decline or as ADL decline or institutiona-
lisation depending on the study) in other studies ranged
from 0.55 to 0.82 [26–28]. The AUCs for mortality are
slightly higher with a maximum of 0.87, but often over
shorter periods of follow up. Also, the CGA judgement
did not result in a much higher AUC for mortality and
functional decline than the EASY-Care TOS judgement in
our study (Table 4). A recent study showed that adding
different frailty markers to age, sex, and chronic diseases
increased the predictive accuracy for disability about 3 %
f a composite of negative health outcomes, ADL decline,

comes ADL decline Institutionalisation Mortality

3.3* 4.4** 11.7**

(1.9–5.8) (1.3–14.3) (2.5–53.3)

2.7** 2.9 10.2**

(1.5–5.0) (0.8–10.3) (2.1–49.1)

2.2*** 2.4 11.9**

(1.1–4.2) (0.6–10.2) (1.9–73.4)

omes mentioned at the top of the columns at 12 months follow-up with

ning, GP general practitioner



Table 4 Predictive accuracy for predicting composite of negative health outcomes, mortality, ADL decline, and institutionalisation
after 12 months of follow-up

Models Composite of negative
health outcomesa

p ADL decline p Institutionalisation p Died p

Age, sex, GP practice; AUC (reference model) 0.70 [ref] 0.65 [ref] 0.73 [ref] 0.77 [ref]

Age, sex, GP practice, number diseases, number
medications; AUC (change versus reference model)

0.73 (+0.03) 0.7 0.69 (+0.03b) 0.23 0.74 (+0.01) 0.82 0.80 (+0.03) 0.38

Age, sex, GP practice, EASY-Care TOS judgement;
AUC (change versus reference model)

0.75 (+0.05) 0.02 0.70 (+0.05) 0.07 0.76 (+0.03) 0.57 0.85 (+0.08) 0.13

Age, sex, GP practice, CGA judgement;
AUC (change versus reference model)

0.76 (+0.07b) 0.005 0.72 (+0.07) 0.009 0.77 (+0.04) 0.43 0.87 (+0.11b) 0.009

Predictive accuracy of different alternative models reported in the rows as the Area Under the Receiver Operating Curve (AUC). This table describes the additional
predictive value of different alternatives, when age, sex and GP practice are the reference model
ADL activities of daily living, GP general practitioner, EASY-Care TOS EASY-Care Two step Older people Screening
aComposite of ADL decline, institutionalisation, too ill to be assessed with EASY-Care TOS at follow up, and died
bDifference between the result for the change score and extracting the reported AUC of the reference model from reported AUC of larger model (e.g. +0.07
instead of 0.76 − 0.70 = +0.06) is due to rounding off the results to the second decimal
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[29]. This is comparable with the increase we found with
adding EASY-Care TOS judgement to age, sex, and dis-
eases and medication.
The EASY-Care TOS procedure suited the working style

of primary care professionals, with a recent study showing
that GPs have indeed a shared understanding of the med-
ical concept of vulnerability, which equated to frailty [30].
For any frailty mapping tool to result in impact, at
some point the outcomes have to be appreciated –
most often still – by a healthcare professional for the
actions which should follow from it. With the EASY-
Care TOS procedure, the GP can do this at once.
One of the major strengths of this study is that it is

unique in determining the predictive ability of a frailty
mapping instrument specifically developed in cooper-
ation with and for primary care professionals. In our
previous work we already established construct validity
and feasibility for the use of the EASY-Care TOS
procedure in a primary care setting. Primary care pro-
fessionals mentioned that it fits their needs and was
acceptable for use in daily practice [19, 20].
One of the limitations of this study is that it was done

in a country with strong primary care. Dutch GPs have
stable patient populations, and their knowledge of pa-
tients is enhanced by the length of the patient-physician
relationship. The external validity of our results thus
depends partly on the health care system in which Easy-
Care TOS will be used. Another point of interest is that
the results of the baseline assessment of EASY-Care
TOS may have influenced our follow-up results. We
urged the GPs at the start of the study to intervene as
little as possible as a result of the baseline assessments.
Nevertheless, the GPs did collect lots of information
about their patients with EASY-Care TOS. This may
have influenced GPs’ care for these patients over time,
and thus may have influenced the outcomes. As possible
care interventions will have focused on prevention of
further decline, it may have led to underestimation of
the predictive abilities of Easy-Care TOS. Another point is
that we could not completely prevent selection bias in our
study population. The patients who were lost to follow up
were more frail, compared to the patients with follow up.
However, as these differences were minimal, we think this
will not have influenced our results essentially. Our study
was too small to allow for subgroup analyses comparing
the predictive validity of EASY-Care TOS for different age
groups and other potentially relevant divisions of groups
of older persons. This requires further study. Finally, des-
pite showing predictive accuracy of the EASY-Care TOS
method with this study, the impact on patient outcomes
of identifying frail older persons through EASY-Care TOS,
e.g. through a randomised comparison with regular care,
remains to be shown. However, a randomised comparison
of EASY-Care based intervention in frail older persons in
primary care showed its effectiveness [14].

Conclusions
This external validation study showed that an instrument
based on the use of multi-domain prior knowledge by the
GP can predict adverse outcomes during early follow-up.
For most patients a decision can be made in several
minutes without further assessment, and only a minority
needs a more time consuming visit by a health profes-
sional. The accuracy obtained in this way is comparable to
a comprehensive geriatric assessment for the whole popu-
lation. EASY-Care TOS meets the needs of primary care
professionals, and has been shown to be feasible for use in
primary care. Mapping frailty, based on contextual and
prior knowledge by GPs, offers a good starting-point for
more effective pro-active care for the frail older person.
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