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ABSTRACT 

Background

Frailty, a common clinical syndrome in older adults associated 
with increased risk of poor health outcomes, has been retro-
spectively calculated in previous publications; however, the 
reliability of retrospectively assigned frailty scores has not been 
established. The aim of this study was to see if frailty scores, 
based on chart review data, agreed with clinician-determined 
scores based on a comprehensive geriatric assessment.

Methods

Per standard practice, all patients seen by one nurse clinician 
(JW) from the Southwestern Ontario Regional Geriatric Pro-
gram, a tertiary care-based outreach service, between August 
15, 2013 and December 31, 2015 received a comprehensive 
geriatric assessment which included the assignment of an 
interview-based Clinical Frailty Scale score (CFS-I). Sub-
sequently, a medical student researcher (JD), blinded to the 
CFS-I, assigned each consenting patient a frailty score based 
on chart review data (CFS-C). The inter-rater reliability of 
the CFS-I and CFS-C was then determined.

Results

Of the 41 consented patients, 39 had both a CFS-I and CFS-
C score. The median CFS score was  6, indicating patients 
were moderately frail and required assistance for some basic 
activities of daily living. Cohen’s kappa coefficient was 0.64, 
indicating substantial agreement. 

Conclusion

CFS scores can be reliably assigned retrospectively, thereby 
strengthening the utility of this measure.
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INTRODUCTION 

Due to its robust nature, frailty has recently become a com-
monly researched topic in many medical specialties.(1,2) 
Although multiple frailty measures have been proposed, 
there is currently no one widely accepted tool.(3) Some 
initially proposed measures have been criticized either for 
being too time-consuming or for requiring measures that 
are not routinely captured in clinical practice.(4) In contrast, 
the Clinical Frailty Scale (CFS), a nine-level (scores range 
from 1: very fit, to 9: terminally ill) global frailty rating 
scale based on clinical judgement, allows health-care pro-
viders to assign a score based solely on a standard clinical 
interview.(5) Scores are assigned based on: a) a patient’s level 
of fitness (i.e., regularly active, occasionally active, and 
not regularly active); b) presence/absence of active disease 
symptoms (i.e., no active disease symptoms, controlled 
symptoms which do not limit activity, and symptoms limit-
ing activity); c) dependency on others for daily help with 
activities of daily living (ADLs) (i.e., help needed with both 
high-order instrumental ADLs (IADLs) and some basic 
ADLs (BADLs), and completely dependent for all ADLs); 
and d) cognition. 

As CFS scores are based on data routinely recorded 
during a comprehensive geriatric assessment, researchers 
conducting retrospective chart reviews have used this ef-
ficient frailty measure rather than other tools which require 
measurements, such as grip strength and walking speed.(6) 
However, it is unknown if CFS scores can be reliably as-
signed retrospectively, based on information in client charts.
(7,8,9) Thus, the purpose of this study was to determine if 
CFS scores, based on chart review (CFS-chart or CFS-C), 
resembled CFS scores assigned after in-person patient inter-
views (CFS-interview or CFS-I).
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METHODS

All patients who had been referred to tertiary care-based Spe-
cialized Geriatric Services (SGS), and then seen for an initial 
outpatient consultation by one SGS outreach nurse clinician 
(JW) were invited to participate. As part of the SGS outreach 
service, older community-dwelling adults who are unable to 
attend an outpatient visit receive a comprehensive geriatric as-
sessment in their homes by one of the team’s nurse clinicians, 
who then provides recommendations on appropriate treatment 
and services and links them with other team members (e.g., 
geriatrician, physiotherapist, occupational therapist, and social 
worker) as needed.

Sample size tables indicated that approximately 40 pa-
tients were required (two evaluators, null hypothesis:  ρ 0 = 
0.2, alternative hypothesis:  ρ 1= 0.6;  α = 0.05,  β = 0.20).(10) 
Recruitment began on August 15, 2013. The initial clinical 
assessment and assignment of the CFS-I score was done by 
one nurse clinician (JW) with over 15 years of experience 
working with older adults. Captured by all outreach clinicians 
during the initial assessment, CFS-I scores are only recorded 
on the team’s intake assessment form and are not part of the 
electronic patient health record. Subsequently, the senior 
medical student researcher (JD), who had no extra training 
aside from some elective rotations in Geriatric Medicine and 
who was blinded to the CFS-I score, determined the CFS-C 
score based on the nurse-generated consultation note that 
included past medical history, medications, social history, 
history of presenting illness, investigations, and physical 
examination, per standard practice. 

Patient characteristics, including living setting, access 
to formal and informal supports, ability to mobilize with/
without a gait aid, cognitive status, comorbidities, and ability 
to perform BADLs and IADLs, were also abstracted from the 
electronic patient record. The Charlson Co-morbidity Index 
(CCI) score(11,12) was calculated using past medical history.

Once CFS-C scores were assigned, the CFS-I scores, as 
well as information on the number of emergency department 
(ED) visits and falls in the prior six and prior three months, 
respectively, to the initial visit as captured on the intake 
form, were entered into the study database. Frequencies and 
measures of central tendency were calculated to describe the 
patient population. Cohen’s kappa coefficient was calculated 
using SPSS v. 21 for the 39 patients with recorded CFS-I and 
CFS-C scores. This study was approved by Western Univer-
sity’s Research Ethics Board.

RESULTS 

Recruitment ran from August 15, 2013 to December 31, 
2015 when 41 patients or their substitute decision-makers 
had provided informed consented. There were no changes in 
the usual practice of the outreach team during this time. Al-
though 41 patients were consented, only 39 had documented 
CFS-I scores. 

Twenty-nine (70.7%) patients were female and 24 
(58.5%) were living with family (Table 1). While 19.5% of 
patients had not visited the ED in the six months prior to 
the consultation, 34.1% had visited the ED once, and 45.9% 
had attended the ED more than once. While 58.5% of study 
patients did not report a fall in the three months prior to their 
consultation, one patient reported 11 falls. Twenty-four people 
were receiving formal support as offered mainly through the 
Community Care Access Centre. Six patients were completely 
dependent for all BADLs and IADLs, and 21 (51.2%) used 
a walker for ambulation. Although only 2.4% of patients had 
been formally diagnosed with dementia, 53.7% cited undi-
agnosed memory concerns as part of the reason for referral. 
While CCI scores ranged from 0–7, over 60% had scores of 
2 or below.

CFS-I scores varied from 4 to 7 (5 people [12.9%] were 
assigned a score of 4 [vulnerable], 19 [74.4%] had a score of 5 
or 6 [mildly or moderately frailty], and 5 [12.8%] had a score 
of 7 [severely frail]), while CFS-C scores varied from 1 to 7 
(7 [18.0%] scored between 0 and 4; 26 [66.6%] were mildly 
or moderately frail and 6 [15.4%] were severely frail). No one 
was classified as either very severely frail or terminally ill. 
Mean scores were not statistically significantly different (mean 
CFS-I score: 5.56 [95% confidence interval (CI): 5.28-5.74] 
vs. mean CFS-C score: 5.41 [95% CI: 5.03-5.79]), and the 
median for both CFS-I and CFS-C scores was 6.0. Cohen’s 
kappa coefficient was 0.64, indicating substantial agreement.
(13) Twenty-nine (74.4%) of 39 scores agreed perfectly, while 
nine scores were only one level apart (Figure 1). Among the 
32 people with frailty (CFS score of five or more), 26 (81.3%) 
scores agreed perfectly and six differed by one point. Only 
once did the scores differ by four levels; the CFS-I was 5 
(mildly frail), while the CFS-C was 1 (very fit). 

DISCUSSION

Study findings indicate that overall CFS scores determined 
from a retrospective chart review agree with those assigned 
immediately following clinical assessment (Cohen’s kappa: 
0.64), suggesting that retrospectively assigned CFS scores are 
a reliable measure of clinical frailty. However, the validity of 
retrospectively assigned scores warrants future study. 

Increased understanding of the psychometric properties 
of frailty measures is needed, as frailty has become an in-
creasingly common predictor variable in medical studies. For 
example, Masud and colleagues(8) noticed that the variation 
in elderly patients’ recovery from burns could not be simply 
explained by chronological age. Suspecting that frailty was 
a better outcome predictor, they assigned CFS scores based 
on retrospective chart review and found that those with lower 
frailty scores had improved survival rates. However, as the 
psychometric properties of a retrospectively determined CFS 
were unknown, they had to cite this as a study limitation. 

The retrospective assignment of CFS scores may be 
dependent on the assessor’s clinical abilities and impression. 
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In this study, the initial assessment was done by one nurse 
clinician with considerable clinical experience with older 
patients. Therefore, it is likely that information required for 
the determination of a retrospectively assigned CFS score 
was captured in the consultation note. It is unknown if the 
same result would have been obtained if the consultation note 

had been done by someone with little geriatric experience. 
Further, as the medical student researcher did not have much 
additional geriatric medicine training, our results are likely 
generalizable to other researchers without a strong geriatrics 
background, assuming they have access to similarly compre-
hensive documentation. Additionally, while a consultation 

TABLE 1.  
Study population 

Continuous Variables

Measure Mean (SD) Range

Age 83.29 (8.04) 65-98
Emergency department visits (last 6 months) 1.74 (1.81) 0-7
Falls (last 3 months) 1.13  (2.15) 0-11
Charlson Co-morbidity Index 1.48  (1.57) 0-7
Categorical Variables

Variable Categories Number (Percent)

Sex •	 Male
•	 Female

12 (29.3)
29 (70.7)

Formal supports •	 Present
•	 Absent

24 (58.5)
17 (41.5)

Living arrangement •	 Alone
•	 With family
•	 Retirement home

 12 (29.3)
24 (58.5)
5 (12.2)

Informal supports •	 Present
•	 Absent
•	 Missing data

31 (75.6)
9 (22.0)
1 (2.4)

Exercise •	 Regularly throughout the year
•	 Not regularly active
•	 Missing data

4 (9.8)
32 (78.0)
5 (12.2)

Basic Activities of Daily Living •	 Independent
•	 Dependent

18 (43.9)
23 (56.1)

Instrumental Activities of Daily Living •	 Independent
•	 Dependent

8 (19.5)
33 (80.5)

Gait aid indoors •	 None
•	 Cane 
•	 Walker
•	 Wheelchair
•	 Scooter

12 (29.3)
4 (9.8)

21 (51.2)
4 (9.8)
0 (0)

Gait aid outdoors •	 None
•	 Cane 
•	 Walker
•	 Wheelchair
•	 Scooter

10 (24.4)
5 (12.2)
20 (48.8)
4 (9.8)
2 (4.9)

Memory concerns •	 None
•	 Undiagnosed but concerns raised
•	 Mild Cognitive Impairment
•	 Dementia
•	 Missing data

6 (14.6)
22 (53.7)
4 (9.8)
8 (19.5)
1 (2.4%)

SD = standard deviation.
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note can capture the information required to assign a retrospec-
tive CFS score, it is possible that notes do not fully capture 
both clinical impression and all of the information needed to 
retrospectively assign a CFS score. This may explain the one 
score that differed by four points. 

To limit variability only two raters were used. Consequent-
ly, it took more than two years to consent the required number 
of patients. However, it is unlikely that time was a significant 
confounder as there were no changes to outreach team practice 
during this time. Additionally, as with all retrospective studies, 
we were unable to control which data were captured in the 
patient record and intake forms and, as a result, some patient 
characteristics and two CFS-I scores were unavailable. Also, 
this study focused on community-dwelling patients living in 
one location who were referred to tertiary care-based SGS and 
were unable to attend an outpatient appointment. Thus, it is 
likely that study patients were frailer than a general community 
sample. Future multisite studies with larger sample sizes are 
needed to determine broader generalizability.

CONCLUSION

The substantial agreement between the CFS-I and the CFS-
C provides evidence that the CFS can be reliably used as a 
measure of frailty in retrospective chart reviews if the charts 
contain all the elements required to assign a CFS score. 
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