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Abstract

Background: the Pictorial Fit-Frail Scale (PFFS) was designed as a simple and practical approach to the identification of
frailty.
Objectives: To investigate the feasibility and reliability of this visual image-based tool, when used by patients, caregivers and
healthcare professionals (HCPs) in clinical settings.
Design: observational study.
Setting: three outpatient geriatric healthcare settings.
Subjects: patients (n = 132), caregivers (n = 84), clinic nurses (n = 7) and physicians (n = 10).
Methods: the PFFS was administered to all patients. Where available, HCPs and caregivers completed the scale based on the
patients’ health. In the geriatric day hospital, the PFFS was completed on admission and administered again within 7–14 days.
Time and level of assistance needed to complete the scale were recorded. Intraclass correlation coefficients (ICCs) and 95%
confidence intervals (CIs) were used to assess test−retest and inter-rater reliability.
Results: mean time to complete the scale (minutes:seconds ± SD) was 4:30 ± 1:54 for patients, 3:13 ± 1:34 for caregivers,
1:28 ± 0:57 for nurses and 1:32 ± 1:40 for physicians. Most patients were able to complete the scale unassisted (64%). Mean
patient PFFS score was 11.1 ± 5.3, mean caregiver score was 13.2 ± 6.3, mean nurse score was 10.7 ± 4.5 and mean physician
score was 11.1 ± 5.6; caregiver scores were significantly higher than patient (P < 0.01), nurse (P < 0.001) and physician
(P < 0.01) scores. Test−retest reliability was good for patients (ICC = 0.78, [95%CI = 0.67–0.86]) and nurses (ICC = 0.88
[0.80–0.93]). Inter-rater reliability between HCPs was also good (ICC = 0.75 [0.63–0.83]).
Conclusion: the PFFS is a feasible and reliable tool for use with patients, caregivers and HCPs in clinical settings. Further
research on the validity and responsiveness of the tool is necessary.
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Key points

• The Pictorial Fit-Frail Scale (PFFS) is a recently developed frailty measure designed for use by patients, caregivers, and/or
healthcare professionals (HCPs).

• Most patients were able to complete the scale unassisted.
• On average, patients and caregivers were able to complete the scale in under 5 minutes, and HCPs in under 2 minutes.
• The PFFS demonstrates good test−retest and inter-rater reliability when used in outpatient geriatric healthcare settings.
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Introduction

Frailty is characterised by increased vulnerability to adverse
health outcomes due to age-related decline across multiple
inter-related physiological systems [1]. The proportion of
older adults is increasing [2], and currently over 50% of
Canadians aged 85 or older are considered frail [3]. Frailty
is linked to higher mortality, poorer outcomes in relation to
illness and healthcare interventions [4] and increased health
and social care costs [5].

Frailty status can vary, including in response to inter-
ventions (e.g. a probiotic formulation) [6]. As such, the
identification of frailty by healthcare professionals (HCPs)
is important in order to protect at-risk individuals and
reduce healthcare costs. Several measures are currently used
to identify frailty in acute care [7]; however, many are limited
by being impractical for people who are severely frail or who
are experiencing communication difficulties. Many scales are
developed for use with either the patient or the clinician, and
as such, account for only a single perspective. Further, frailty
screening measures are sometimes used as assessments, or are
used without an evident relationship to care planning.

In response, our group developed a new frailty mea-
sure designed for use by patients, caregivers and/or HCPs,
the Pictorial Fit-Frail Scale (PFFS) (to access or preview
the scale visit www.dal.ca/sites/gmr/our-tools/pictoral-fit-
frailty-scale.html). A multidisciplinary team created an ini-
tial visual frailty scale and the PFFS was then developed
through a four-phase iterative process, whereby the scale was
continually modified based on feedback from experts and
stakeholders [8]. Changes were aimed at including the most
informative items, relevant for both sexes, across cultures.
The scale uses visual images to depict a range of domains
associated with frailty. It was designed to be quick and simple
to use, and sensitive to cultural differences and varying levels
of cognition/communication ability. It allows frailty to be
graded, and for areas of difficulty (to which interventions
might be targeted) to be identified specifically. In this way, it
allows for issues, which might otherwise go unrecognised to
be documented explicitly.

The aim of this study was to investigate: (1) the feasibil-
ity of use of the PFFS in clinical settings, (2) test−retest
reliability, (3) inter-rater reliability between HCPs and (4)
differences in PFFS assessments between patients, caregivers,
and HCPs.

Methods

Recruitment was conducted across three outpatient health-
care settings in the Nova Scotia Health Authority:

• The Geriatric Day Hospital & Falls Clinic of the Centre
for Health Care of the Elderly, Halifax

• The Outpatient Geriatric Clinic at St. Martha’s Regional
Hospital, Antigonish

• The Geriatric Ambulatory Care/Memory Disability Clinic
of the Centre for Health Care of the Elderly, Halifax

Participants were eligible for enrollment if they were
English speaking without severe visual impairment (in order
to see the scale and graphics). HCPs from each setting
assessed patients for eligibility at their initial visit and referred
to research personnel for recruitment. In the day hospital
and geriatric clinic settings, patients aged 60 years or older
were invited to participate. Those aged 50 years or older
were invited from the memory clinic due to the broader age
range of clinic attendees. A member of the research team
provided the patients with a detailed overview of the study,
and where available, invited their caregiver to participate,
and obtained informed consent. Participants were asked to
read the instructions of the PFFS (see www.dal.ca/sites/
gmr/our-tools/pictoral-fit-frailty-scale.html), which advised
to tick the box underneath the picture that best represented
their usual level of functioning for each of the 14 health
domains. To assess the feasibility of PFFS use by patients,
we recorded the level of assistance required to complete
the PFFS on a three-point scale: 0 = no assistance required;
1 = verbal prompt given for first domain, e.g. “Which level is
closest to your usual state?”; 2 = verbal description given for
each level of the first domain, e.g. “The first picture shows
someone who feels happy. Would you say that you typically
feel happy?” If no, the researcher described each of the adja-
cent levels. Time taken to complete the scale (minutes/sec-
onds) was recorded by the researcher to assess feasibility. The
nurse and/or physician who assessed the patient was asked
to complete the PFFS based on the health of the patient and
self-record the time taken to complete it. For all participants,
we collected demographic information. Nurses were asked to
rate the patients’ communication capacity on a 5-point scale:
1 = Excellent; 2 = Very Good; 3 = Good; 4 = Fair; 5 = Poor.
Where nurses indicated that communication capacity was
“Fair” or “Poor”, they were asked to identify the likely reason
for this from the following options: 1 = Issues with English
Proficiency; 2 = Cognitive Impairment; 3 = Other; 4 = Don’t
Know.

In the day hospital, patients received rehabilitation ser-
vices, following a fall or a mobility impairment, twice a week
over an approximate 8-week period. These participants were
asked to complete the PFFS a second time 7–14 days after
the initial assessment, as changes due to intervention were
not expected to be apparent at this stage. The same nurses
who assessed these patients at baseline, completed the PFFS
a second time 7–14 days later.

Data analysis

PFFS total scores were calculated by summing the scores
for each domain; level one for each domain was scored 0,
level two was scored 1, etc. A standardised frailty index
(FI) was constructed by dividing the PFFS score by the
maximum possible score (maximum score = 43 if no data
were missing) with higher scores indicating increased lev-
els of frailty. The purpose of the FI calculation was to
facilitate comparison with other studies, however, as the
PFFS has not yet been concurrently validated, the FI score
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should be interpreted cautiously. The FI was constructed
in a similar way to previous FIs, with each level of the
PFFS treated as a separate variable (e.g. Level 1 of the
domain “Function” could be replaced with the question
“do you have trouble shopping?”, level 2 could be replaced
with the question “can you prepare your own meals?”, etc.).
No participant was missing more than 20% of the data,
allowing calculation of PFFS scores, including FI scores, for
allparticipants [9].

Linear mixed models for repeated measures were used
to compare PFFS scores and completion times among the
four types of rater (patient, caregiver, nurse and physician).
This approach prevented listwise deletion due to missing
data [10]. Pearson correlations were conducted to investigate
if the degree of frailty, as measured by PFFS scores, was
associated with time taken to completethe scale.

Intraclass correlation coefficients (ICCs) and their 95%
confidence intervals (CI) were used to assess test−retest and
inter-rater reliability. ICC reflects both degree of correla-
tion and agreement between measurements [11]. Test−retest
ICC estimates were based on a single measurement, absolute
agreement and two-way mixed effects model. Inter-rater reli-
ability estimates were calculated between nurse and physician
scores. As this was a multi-site study, it was not possible for
the same set of raters to rate all patients, and as such, inter-
rater ICC estimates were based on a single measurement,
one-way random effects model [12]. Recognising the arbi-
trariness of any cut-off point in the early stages of research,
a minimum reliability of 0.70 is sufficient to conclude good
reliability [13].

Analyses were conducted using SPSS version 24 [14].

Ethics

The testing protocol was reviewed and approved by the
Nova Scotia Health Authority Research Ethics Board. All
participants provided written informed consent.

Results

Data were collected on 150 patients across three sites.
Eighteen patients did not complete the scale as their
caregivers and/or HCP felt they were unable to do so
(n = 5), the patients were not interested (n = 5) or did not
have time (n = 3), and for five patients their reason was
unclear. In addition, 84 caregivers completed the PFFS,
rating the patient. Seven nurses completed the PFFS
relating to 146 patients, and 10 physicians completed the
scale relating to 79 patients. Table 1 outlines the patient
characteristics for the full sample. The mean age of patients
was 78 years (SD = 8 years) and 54.7% were female. The
majority of patients were white, married, with secondary
level education. Twenty-nine percent of patients were rated
by nurses as having fair/poor communication capacity, with
cognitive impairment identified as the reason for this in
92% of cases.

Table 1. Patient characteristics (n = 150)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Age, mean (SD), range 77.9 (8.5), 51–99
Females, n (%) 81 (54.7)
Race, n (%)

White 144 (97.3)
Black 3 (2)
Other 1 (0.7)

Marital status, n (%)
Married 77 (52.7)
Divorced 21 (14.4)
Widowed 42 (28.8)
Never married 6 (4.1)

Education, n (%)
Primary 20 (13.8)
Secondary 57 (39.3)
Post-secondary 36 (24.8)
University 32 (22.1)

Communication capacity, n (%)
Excellent 26 (18.4)
Very good 40 (28.4)
Good 34 (24.1)
Fair 27 (19.1)
Poor 14 (9.9)

Feasibility

Of the 132 patients who completed the PFFS, 84 (64%)
were able to do so unassisted, with 23 (17%) requiring
level 1 assistance, and 25 (19%) requiring level 2 assistance
(Figure 1a).

Mean time taken to complete the scale (minutes:seconds
± SD) was 4:30 ± 1.54 for patients, 3:13 ± 1:34 for
caregivers, 1:28 ± 0:57 for nurses and 1:32 ± 1:40 for physi-
cians. Completion times significantly differed between raters
(P < 0.001), with patients taking the longest to complete,
followed by caregivers. HCPs had significantly shorter
completion times compared to patients and caregivers,
and nurses’ completion times were shorter than physicians’
(Figure 1b). There was a small, positive correlation between
patient PFFS scores and time taken to complete the scale,
with higher frailty being positively associated with longer
completion times (r = 0.22, P = 0.017). Higher patient frailty
was positively associated with longer completion times for
physicians (r = 0.30, P = 0.018). There were no significant
correlations between caregiver or nurse PFFS scores and
completion times.

Reliability

Test−retest reliability was calculated for day hospital patients
(n = 66) and nurse assessments on patients (n = 53); there was
insufficient data at re-test for caregivers (n = 13) and physi-
cians (n = 1). Test−retest reliability was good for patients
(ICC 0.78 [95%CI = 0.67–0.86]) and nurses (ICC = 0.88
[0.80–0.93]). Using data from all sites, inter-rater reliability
was found to be good between nurses and physicians (data
on 77 patients) (ICC = 0.75 [0.63–0.83]) (see Appendix in
the supplementary data, available at Age and Ageing online).
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Figure 1. Level of assistance needed by patients to complete the scale and rater completion times. (A) Depicts the level of assistance
needed to complete the scale. Level 0 = no assistance required; Level 1 = verbal prompt given for first domain, e.g. “Which level
is closest to your usual state?”; Level 2 = verbal description given for each level of the first domain, e.g. “The first picture shows
someone who feels happy. Would you say that you typically feel happy?”. If no, adjacent levels described. (B) Depicts completion
times (minutes) by rater (∗∗P < 0.001). n for nurses and physicians represents the number of patients assessed.

Table 2. Mean PFFS and FI scores for each rater
Rater na PFFS score (SD) Frailty index (SD)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Patient 132 11.1 (5.3) 0.26 (0.12)
Caregiver 84 13.2 (6.3) 0.31 (0.15)
Nurse 146 10.7 (4.5) 0.25 (0.10)
Physician 79 11.1 (5.6) 0.26 (0.13)

an represents the number of patients assessed; PFFS = total PFFS score and
FI = Frailty index score.

PFFS scores by rater

Mean patient PFFS score was 11.1 ± 5.3 (FI = 0.26 ± 0.12),
mean caregiver score was 13.2 ± 6.3 (FI = 0.31 ± 0.15),
mean nurse score was 10.7 ± 4.5 (FI = 0.25 ± 0.10), and
mean physician score was 11.1 ± 5.6 (FI = 0.26 ± 0.13)
(Table 2). Caregiver PFFS scores were significantly higher
than patient (P < 0.01), nurse (P < 0.001) and physician
(P < 0.01) scores. Patient, nurse and physician scores were
not significantly different from each other.

Discussion

To establish the feasibility of the newly-developed PFFS, our
group investigated the proportion of patients who were able
to complete the scale and the time it took to complete the
scale for all raters. All patients who opted to complete the
scale were able to do so. Of these patients, most were able
to complete the scale unassisted, however over a third of
patients (36%), primarily those recruited from the mem-
ory clinic, required some level of assistance (Figure 1). On
average, patients and caregivers could complete the scale in
under 5 minutes, and HCPs in under 2 minutes. Test−retest
reliability was good for patients and nurses and inter-rater
reliability was good between HCPs. Caregiver assessments
of frailty were significantly higher than patient and HCP
assessments. Previous research has shown that caregiver stress

can negatively bias caregiver ratings of daily functioning
and quality of life in people with dementia [15]. It may be
the case that greater perceived frailty by this group can be
attributed to caregiver stress, however, this was not assessed as
part of this study and requires further research. As expected,
time taken for patients to complete the scale was significantly
longer for those with greater frailty. Higher patient frailty was
also significantly associated with longer completion times
for physicians, but not for nurses or caregivers. This may
be due to greater time spent with the patient on the part of
caregivers and nurses, resulting in increased familiarity with
the patient’s abilities across domains.

Inter-rater reliability in this study was assessed between
nurses and physicians, and as such, may have been influenced
by training differences in these professions. As the study was
conducted in outpatient clinics where each patient was rou-
tinely assessed by one nurse and one physician, investigating
nurse−nurse or physician−physician inter-rater reliability
was not possible. Even so, despite potential differences in
training between raters, we found that inter-rater reliability
of the PFFS was good. Further research can address whether
additional rater training could enhance this, and the impact
on feasible implementation, and carry-over of the result,
in routine clinical care. Determining whether or not frailty
assessments are consistent among different care professionals
is important, particularly in geriatric care settings where
nurses and physicians work in close collaboration. The utility
of the PFFS in these settings is couched in its ability to
rapidly gain key information about the extent to which
an individual has age-related health deficits. Having estab-
lished that PFFS scores are consistent between nurses and
physicians trained in geriatric care, the next step will be to
investigate if the PFFS may be useful in supporting HCPs
who are not specifically trained in the management of frail
older adults, but due to an ageing population will need to
undertake complex care in this group.
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A recent systematic review on the psychometric properties
of multi-component frailty measures revealed that reliability
was only assessed in 8/38 tools included in the study
[16]. Cohen’s Kappa was most frequently used to assess
inter-rater reliability, with scores ranging from 0.63 (the
EASY-Care Two-step Older persons Screening) to 0.72 (the
Evaluative Index for Physical Frailty). Similarly to ICC, a
Kappa value greater than 0.70 is considered satisfactory
[17]. With an ICC of 0.75, the inter-rater reliability
of the PFFS fits comfortably in the estimates for tools
included in the review. Test−retest reliability was only
assessed for one measure in the review (the Tilburg frailty
indicator) with a Pearson correlation coefficient of 0.79
[16]. Although this indicates good test−retest reliability,
the Pearson coefficient is considered a liberal measure as it
often produces a value greater than true reliability, with
ICC being the preferred measure in this instance [17].
PFFS test−retest reliability is again similar to the value
reported in the systematic review, with ICCs of 0.78 for
patients (Pearson correlation of 0.77) and 0.88 for nurses
(Pearson correlation of 0.87).

Strengths and limitations

Major strengths of the PFFS are its demonstrated utility in
populations who are experiencing communication difficul-
ties and its ability to account for multiple perspectives on
frailty. The PFFS aims to be a useful tool to help “geriatrize”
care. Given that the ageing of the population is rapidly
outpacing the supply of geriatricians, many HCPs who are
not trained in the management of frail older adults will need
to undertake complex care. The PFFS may offer support
in that regard, a proposition we aim to test in an online,
free-to-use, roll-out of the tool, which will follow a similar
online multi-site validation study. Our findings suggest that
the PFFS is a feasible and reliable tool for use with patients,
caregivers, and HCPs, as well as for use with individuals with
varying levels of communication ability; more than a quarter
of patients who completed the PFFS were rated by an HCP
as having poor/fair communication capacity, with cognitive
impairment given as the reason for this in 92% of cases. Even
so, the study had some limitations. Other aspects of feasibil-
ity, such as use in routine care and by non-geriatricians—an
essential consideration if we are to “geriatrize” routine care—
are subjects for future research. Communication capacity
was assessed by HCPs using a five-point scale, however
the health literacy of the patient was not fully tested using
validated measures. This study was also limited in that it took
place in Nova Scotia only and recruitment was limited to
HCPs trained in geriatrics. Furthermore, there is a need for
future research with a focus on determining the diagnostic
test accuracy of the tool, in addition to its construct validity,
predictive validity and responsiveness when compared with
existing and widely used frailty measures, such as a FI derived
from the Comprehensive Geriatric Assessment.

Conclusions

The PFFS is a feasible and reliable tool for use with patients,
caregivers, and HCPs in outpatient geriatric healthcare set-
tings. The tool is suitable for use with individuals with
varying levels of frailty and communication ability. Future
research should investigate the validity and responsiveness
of the PFFS through comparison with validated frailty mea-
sures, such as the FI from a Comprehensive Geriatric Assess-
ment. In addition, future research should further investigate
the effect of health literacy and cognitive impairment on the
psychometric properties of the tool, and evaluate the impact
of implementing the PFFS in routine care with regard to
decision-making and healthcare outcomes.

Supplementary data:

Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.
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