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abstract
aims: Frailty within the older adult rehabilitation population is relatively under-explored. We aimed to derive a frailty index (FI) 
from electronic routinely collected data to determine frailty prevalence, and to assess its ability to predict adverse outcomes in the  
rehabilitation setting.
methods: A FI was derived and retrospectively applied to electronically recorded health information of older adults admitted for 
inpatient rehabilitation. For analysis, subjects were allocated into frailty score (FS) groups (0–5). Primary outcome was a six-month 
hospitalistion rate, and other outcomes were: mortality, entrance into long-term care (LTC) at one year, length of stay (LOS), 30- 
and 90-day hospitalistions. Univariate and multivariable logistic regressions analysed associations between frailty and outcomes.
results: One hundred and sixty-two patient electronic notes were reviewed. Mean (SD) age was 86 (8.2) years, 147 (90.7%) were 
considered frail (FS>0.25). The most frail group (FS 5) had higher risk of six-month hospitalisations (OR=6.19; 95%CI=1.82, 21.13; 
p=0.004). A higher frailty score was associated with shorter LOS compared to lowest frailty scores (15.7 days vs 25.4 days; p=0.04). 
No relationship was found with shorter-term outcomes. 
conclusion: Prevalence of frailty is high in the rehabilitation setting. Association of frailty with shorter LOS and lack of association 
found with shorter-term outcomes warrant further study. 

Frailty conceptualises a state of vulnerability  
due to multiple deficits across several phys-
iological systems.1 It has been shown to  

predict onset of disability, morbidity, entrance 
into long-term care (LTC) and mortality.1–3 Iden-
tification of frailty can help guide treatments,  
prognosticate disease, and target resources 
toward modifiable parameters.4

There are several approaches to measuring 
frailty, but most screening tools fit into one, or a 
combination, of two broad categories: the phe-
notypic frailty model3 and the cumulative deficit 
model.5–7 The latter involves generating a frailty 
index (FI) by summing the deficits an individ-
ual has across a range of predetermined med-
ical, functional and social parameters.5–7 With 
increasing availability of electronic health data, 
the development of FIs to rapidly assess frailty is 
attractive.8 Aotearoa New Zealand has been at the 
forefront of utilising routinely collected, electroni-
cally recorded data for FI development. These are 
attained using International Resident Assessment 
Instrument (interRAI)9 assessments in those requir-
ing government-funded community supports,2,10–12 
with these assessments being performed when 

patients are relatively well within the community. 
However, interRAI data are not currently readily 
accessible, with no access to developed electronic 
FIs within clinical settings in New Zealand. Addi-
tionally, interRAI assessments are only routinely 
performed in those requiring government-funded 
community supports, with these data not avail-
able for the many individuals requiring health-
care who have not had an interRAI assessment. 

Frailty prevalence13 and frailty-specific out-
comes in older adults undergoing rehabilitation 
are not well described in New Zealand. Most 
rehabilitation units are led by geriatricians with 
a comprehensive geriatric assessment being inte-
gral to care provision, and therefore outcomes for 
these patients may be different to acutely hospi-
talised older adults. We wished to develop a tool 
to measure frailty and assess its predictive valid-
ity in the inpatient rehabilitation setting, using 
routinely electronically collected data.

Methods
This was a retrospective cohort study using 

routinely collected electronically recorded data 
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in hospitalised adults aged ≥65 years, admitted to 
a rehabilitation unit at Waitematā District Health 
Board (WDHB), Auckland, New Zealand, from 8 
May 2018 to 31 October 2018. Ethical approval was 
obtained from the New Zealand Central Health and 
Disability Ethics Committee (reference 19/CEN/128).

The WDHB rehabilitation service serves older 
adults aged ≥65 years who have medical and func-
tional needs, providing comprehensive assess-
ment, treatment and goal-directed rehabilitation 
on individual needs. The service has developed 
an electronically documented, readily accessible, 
concise global geriatric assessment—completed 
as part of the admission process to the inpatient 
rehabilitation service at WDHB. This electronic 
document captures active medical problems, 
comorbidities, medications, living situation, edu-
cation level, social situation, cognition and mood, 
drugs and alcohol, vision and hearing impair-
ment, bladder and bowel function, nutrition and 
appetite, pre-morbid personal and instrumental 
activities of daily living, and assistance required. 
It also captures a current 4AT rapid clinical test 
for delirium score to rapidly screen for delirium 
and cognitive impairment.14

Where a patient had more than one electronic 
admission document completed, only their first 
admission within the six-month period was included, 
so each individual was only represented once. 

An FI was constructed by extracting variables 
from the electronic document (see Appendices). 
The chosen variables were based on previously 
developed FIs,2,5,15 and study group consensus 
and encompassed domains of locomotion, sen-
sory, cognition, psychological, function/ADLs and 
comorbidities. The majority of variables were 
coded using a binary system where 0 represents 
absence of the deficit, and 1 represents presence 
of the deficit. Certain variables were divided into 
more categories to delineate “degree of deficit”. 

The FI numerator is a sum of points scored for 
each variable included in the FI, divided by the 
denominator.39 Where information was unavail-
able these items were excluded from the total 
denominator, as per usual FI practice. The FI gen-
erated a value between 0 and 1, with higher val-
ues indicating more severe frailty.

Outcomes were measured one year after 
index admission by reviewing hospital electronic 
records and included six-month hospitalisations 
(primary outcome); one-year mortality; one-year 
entrance into long-term care (LTC); and 30-day 
and 90-day hospitalisation (secondary outcomes). 
Outcome data were sourced from electronic hospi-

tal data linked across the wider Auckland Region. 
The following items were also collected from hos-
pital electronic records: age, gender, ethnicity, liv-
ing alone/with others, marital status, residence on 
admission, primary diagnosis, length of stay (LOS) 
of index admission, discharge destination from 
index admission (home or LTC [rest home/private 
hospital/dementia unit]) and if this was a change 
from residence on admission.

To measure the association between FI and 
outcomes, participants were allocated into six 
groups, denoted frailty score (FS) 0,1,2,3,4,5 based 
on pre-defined FI ranges, consistent with FI appli-
cation in community-dwelling older adults with 
health and functional needs, where FS 0=0.00–
0.09, FS 1=0.10–0.19, FS 2=0.20–0.29, FS 3=0.30–
0.39, FS 4=0.40–0.49, FS 5≥0.50.2 Due to the small 
numbers of participants with lower FI levels in 
our study, the first three frailty groups (FS 0, 1 and 
2) were combined. Analysis of variance (ANOVA) 
or Chi-squared tests were used to determine the 
association between pre-specified FI categories 
(FS 0–2, 3, 4, 5) and baseline characteristics. The 
univariate and multivariable association between 
FI categories (independent variable) and binary 
outcomes (dependent variables) were explored 
using logistic regression models with odds ratios 
(ORs) and 95% confidence intervals (95%CIs). A 
two-sided p<0.05 was considered statistically sig-
nificant. All analyses were performed with SAS 
9.4 software (SAS Institute Inc., Cary, USA).

Results 
A total of 536 electronic admission documents 

were reviewed in the six-month study period, 
369 were excluded as they were completed by 
non-rehabilitation services (e.g., orthogeriatrics). 
Five more were excluded as duplicates of the 
same individuals. In total, 162 participants were 
included in the analysis (see Figure 1).

Subjects were aged between 66 and 103 years, 
with a mean (SD) age of 86 (8) years. The median 
age was 88 years (interquartile range [IQR]=80–
92). Two thirds (108) were female. The majority 
identified as NZ European (143; 88.3%) with 3 
(1.9%) being Māori, and the cohort were largely 
either widowed or married (70, 43.2% and 66, 
40.7% respectively). Increasing age was associ-
ated with increasing FS (Table 1).

The mean FI of the cohort was 0.42 (SD 0.12), rang-
ing from 0.07 to 0.73, and was approximately nor-
mally distributed, as shown in Figure 2. There were 
28 (17.3%) participants in FS groups 0–2, 39 (24.1%) 
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in FS 3, 50 (30.9%) in FS 4, and 45 (27.7%) in FS 5, 
and 147 subjects were considered frail FI>0.25.16 

The group with the highest frailty (FS 5) had the 
highest rate of being discharged to an increased 
level of care at 35.6% (n=16), compared with the 
least frail at 10.7% (n=3). The group with lowest 
frailty (FS 0–2) had the highest mean LOS at 25.4 
days, and the group with the highest frailty (FS 5) 
had the lowest mean LOS of 15.7 days (p=0.04). 
Analysis of frailty category LOS by whether inpa-
tients were admitted from LTC or home or whether 
they were discharged to a higher level of care (i.e., 
admitted from home, discharged to LTC) found that 
LOS was significantly shorter for the frailest being 
discharged to a higher level of care (Table 2).

At six months, a total of 80 (49.4%) participants 
had at least one hospitalisation. The six-month 
hospitalisation proportion was significantly dif-
ferent between FI groups; 66.7% in the most frail 
group compared to 35.7% in the least frail group 
(FS 0–2). Participants in the most fail group had 
significantly higher risk of hospitalisation in 
both unadjusted (OR=3.60; 95%CI=1.34, 9.70; 
p=0.01) and adjusted (OR=6.19; 95%CI=1.82, 21.13; 
p=0.004) logistic regressions (Table 3).

The overall one-year mortality proportion was 
23% (n=37). One-year mortality in the composite 
group (FS 0–2) was 3.5% (n=1), significantly lower 
than FS 5 40.0% (n=18) (p=0.01; Table 3). In the 
adjusted logistic regression, similar results were 
observed (OR=14.69; 95%CI=1.58, 136.43; p=0.02).

At baseline 10 (6.2%) resided in LTC, eight 
of whom were in the most frail group (FS 5), 
and two participants in FS 3. These participants 
were excluded in the LTC admission analysis. 
By the end of the follow up period 51 (33.6%) of 
the remaining cohort had newly entered LTC. By 
one year 19 (54.1%) of the most frail group (FS 5) 
had newly entered LTC, compared to 4 (14.3%) of 
the composite group (FS 0–2) (p=0.004; Table 3). 
In the adjusted logistic regression similar results 
were observed in most frail group (OR=5.12; 
95%CI=1.28, 20.43; p=0.02).

There were no significant differences in hospi-
tal admission proportion at 30 or 90 days between 
FI groups (Table 3). 

Discussion
This study reports the use of an FI to deter-

mine the prevalence of frailty in the rehabilita-
tion setting and adds to the relatively limited New 
Zealand literature within this population. It is 
important that frailty tools used in different set-

tings are shown to be fit for purpose and this FI 
derived from routinely collected electronic data 
demonstrated predictive validity in terms of six-
month hospitalisation rates, one-year mortality 
and one-year LTC entry. Predictive validity is 
an essential component to frailty operationali-
sation, particularly as there is no gold-standard 
measurement.15,17 The finding of increased frailty 
associated with shorter LOS is an unexpected 
finding and warrants further investigation. As 
the data sourced are electronically recorded, the 
potential exists to automatically generate a FS 
visible, and of use to, admitting clinicians with-
out additional work—a point of difference to 
other clinically utilised tools. 

Our cohort had high average baseline frailty 
(mean FI 0.42) and very high prevalence of frailty 
at 90.7% (utilising cut-off of 0.25).16 Distribution 
was normal, which is to be expected in popula-
tions with greater health issues.17 A study from 
Singapore18 reported prevalence rate of 87% by FI 
of inpatients in a geriatrics department (although 
unlike our study, also including acute inpatients), 
while a study from a single rehabilitation facility 
in Switzerland 10 reported 44% were frail by FI 
(median 0.37). In contrast we can utilise mean FI 
score to compare to other studies, with the mean 
frailty in our cohort similar to that in two Austra-
lian studies19,20 (mean FI 0.42 and 0.46) but higher 
than a Finnish study (0.34)21 in similar rehabilita-
tion settings. By comparing in this way, it appears 
older adults undergoing rehabilitation in our 
cohort sit at the higher end of frailty prevalence 
compared to international studies. Frailty preva-
lence in our study was higher than that reported 
by Richard et al.,13 as far as we are aware the only 
other publication reporting frailty in the New Zea-
land rehabilitation setting. In Richard et al.’s point 
prevalence study of frailty in Christchurch hospi-
tal,13 overall ~49% were considered frail by the 
Reported Edmonton Frailty Scale, increasing to 
74% within the rehabilitation wards. Māori were 
significantly more likely to be frail. 

Unsurprisingly, our subjects were found to be 
frailer than other New Zealand studies assessing 
frailty by FI in community settings.2,10 The mean 
frailty by FI in a study of community dwelling 
older adults in Canterbury assessed for govern-
ment-funded supports was 0.27, and 0.16 in a pop-
ulation of Auckland retirement village residents. 
While there are a small number of other New Zea-
land frailty studies utilising validated tools in spe-
cific sub-specialty populations, compared to our 
international colleagues, we in New Zealand are 
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Table 1: Baseline characteristics by FI categories. 

Variable
No. of  
patients 
(n=162)

FI categories

P value0–0.29 
(n=28)

0.30–0.39 
(n=39)

0.40–0.49 
(n=50)

≥0.5 
(n=45)

Age (y), mean (SD) 162 82.0 (8.3) 84.9 (8.1) 86.5 (8.1) 89.2 (7.1) 0.002

Age (y), n (%) 0.002

65–74 17 7 (25.0) 6 (15.4) 4 (8.0) 0 (0.0)

75–84 49 11 (39.3) 9 (23.1) 17 (34.0) 12 (26.7)

85–94 72 9 (32.1) 21 (53.8) 21 (42.0) 21 (46.7)

≥95 24 1 (3.6) 3 (7.7) 8 (16.0) 12 (26.7)

Gender, n (%) 0.52

Female 108 21 (75.0) 24 (61.5) 31 (62.0) 32 (71.1)

Male 54 7 (25.0) 15 (38.5) 19 (38.0) 13 (28.9)

Ethnicity, n (%) 0.21

NZ European 106 17 (60.7) 26 (66.7) 37 (74.0) 26 (57.8)

Other European/ 
not further defined

37 5 (17.9) 10 (25.6) 8 (16.0) 14 (31.1)

Māori/Pasifika 7 4 (14.3) 0 (0.0) 1 (2.0) 2 (4.4)

Other 12 2 (7.1) 3 (7.7) 4 (8.0) 3 (6.7)

Living situation, n (%) 0.39

Alone 90 19 (67.9) 19 (48.7) 29 (58.0) 23 (51.1)

With others 72 9 (32.1) 20 (51.3) 21 (42.0) 22 (48.9)

Marital status, n (%)

Married/Partnered 66 16 (57.1) 18 (46.2) 19 (38.0) 13 (28.9)

Single 13 1 (3.6) 7 (17.9) 3 (6.0) 2 (4.4)

Divorced/Widowed/ 
Unknown

83 11 (39.3) 14 (35.9) 28 (56.0) 30 (66.7)

LOS (day), mean (SD) 25.4 (22.3) 25.3 (20.6) 25.6 (22.1) 15.7 (11.3) 0.04

LOS (day), n (%) 0.22

1–8 40 6 (21.4) 10 (25.6) 11 (22.0) 13 (28.9)

9–17 39 5 (17.9) 6 (15.4) 11 (22.0) 17 (37.8)

18–30 42 8 (28.6) 11 (28.2) 13 (26.0) 10 (22.2)

≥30 41 9 (32.1) 12 (30.8) 15 (30.0) 5 (11.1)

Higher LOC at discharge, n (%) 0.08

No 125 25 (89.3) 31 (79.5) 40 (80.0) 29 (64.4)

Yes 37 3 (10.7) 8 (20.5) 10 (20.0) 16 (35.6)

Abbreviations: FI=Frailty Index; SD=Standard Deviation; LOS=Length of Stay; LOC=Level of Care.
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Figure 2: Distribution of frailty index.

Figure 1: Flow chart of the eligible participants.

Abbreviation: AT&R=Assessment Treatment and Rehabilitation Service.
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Table 2: Analysis of frailty group length of stay by residence on admission and higher level of care at discharge.

Variable
No. of  
patients

Length of Stay (days) by FI categories P 
value0–0.29 0.30–0.39 0.40–0.49 ≥0.5

All patients 0.04

N 162 28 39 50 45

Mean (SD) 25.4 (22.3) 25.3 (20.6) 25.6 (22.1) 15.7 (11.3)

Median (IQR) 21.5 (10.5, 33.0) 24 (8.0, 33.0) 20.0 (11.0, 35.0) 15.0 (8.0, 20.0)

Subgroup

  Higher LOC at discharge: YES 0.02

N 37 3 8 10 16

Mean (SD) 54.3 (50.8) 39.6 (21.6) 29.8 (22.9) 17.6 (9.3)

Median (IQR)
35.0 (16.0, 
112.0)

31.5 (25.5, 52.5) 18.5 (13.0, 46.0) 16.0 (12.0, 22.0)

  Higher LOC at discharge: NO 0.16

N 125 25 31 40 29

Mean (SD) 21.9 (15.1) 21.6 (19.0) 24.6 (20.0) 14.7 (12.4)

Median (IQR) 19.0 (10.0, 31.0) 18.0 (5.0, 30.0) 21.0 (9.5, 34.0) 11.0 (4.0, 20.0)

Residence in LTC at admission NA

N 10 0 2 0 8

Mean (SD) NA 26.0 (7.1) NA 12.3 (11.7)

Median (IQR) NA 26.0 (NA) NA 7.5 (3.0, 20.5)

 Residence in community at admission 0.13

N 152 28 37 50 37

Mean (SD) 25.4 (22.3) 25.2 (21.2) 25.6 (22.1) 16.5 (11.3)

Median (IQR) 21.5 (10.5, 33.0) 24.0 (8.0, 33.0) 20.0 (11.0, 35.0) 15.0 (9.0, 20.0)

Abbreviations: IQR=Interquartile range; LTC=Long Term Care; LOC=Level of Care; NA=not applicable.
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Table 3: Unadjusted and adjusted associations between FI categories and outcomes. 

Outcome
Total  
patients

Patients  
with event 
(%)

Odds ratio  
(95%CI), p

Adjusted odds ratioa 
(95%CI), p

Primary outcome

Six-month 
hospitalisation

162 80 (49.4)

FI 0–0.29 28 10 (35.7) 1.00 (ref) 1.00 (ref)

FI 0.30–0.39 39 18 (46.2) 1.54 (0.57, 4.18), 0.39 2.14 (0.68, 6.81), 0.20

FI 0.40–0.49 50 22 (44.0) 1.41 (0.55, 3.67), 0.48 1.59 (0.53, 4.77), 0.41

FI ≥0.5 45 30 (66.7) 3.60 (1.34, 9.70), 0.01 6.19 (1.82, 21.13), 0.004

Type III test 0.05 0.02

Secondary outcomes

One-year mortality 162 37 (22.8)

FI 0–0.29 28 1 (3.6) 1.00 (ref) 1.00 (ref)

FI 0.30–0.39 39 7 (17.9) 5.90 (0.68, 51.0), 0.11 5.00 (0.51, 48.67), 0.17

FI 0.40–0.49 50 11 (22.0) 7.61 (0.93, 62.4), 0.06 6.00 (0.67, 53.9), 0.11

FI ≥0.5 45 18 (40.0) 18.00 (2.24, 144.31), 0.007 14.69 (1.58, 136.43), 0.02

Type III test 0.01 0.06

One-year LTC entryb 152 51 (33.6)

FI 0–0.29 28 4 (14.3) 1.00 (ref) 1.00 (ref)

FI 0.30–0.39 37 10 (27.0) 2.22 (0.62, 8.02), 0.22 1.85 (0.45, 7.53), 0.39

FI 0.40–0.49 50 18 (36.0) 3.38 (1.01, 11.27), 0.048 3.34 (0.90, 12.34), 0.07

FI ≥0.5 37 19 (51.4) 6.33 (1.83, 21.87), 0.004 5.12 (1.28, 20.48), 0.02

Type III test 0.02 0.09

Other outcomes

30-day 
hospitalisation

162 24 (14.8)

FI 0–0.29 28 4 (14.3) 1.00 (ref) 1.00 (ref)

FI 0.30–0.39 39 6 (15.4) 1.09 (0.28, 4.29), 0.90 1.48 (0.31, 7.05), 0.62

FI 0.40–0.49 50 5 (10.0) 0.67 (0.16, 2.72), 0.57 0.78 (0.16, 3.72), 0.75

FI ≥0.5 45 9 (20.0) 1.50 (0.42, 5.43), 0.54 1.90 (0.41, 8.72), 0.41

Type III test 0.61 0.56
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lacking in reports of frailty. This dearth of infor-
mation, particularly as it affects our Indigenous 
population, has been noted.22 Given healthcare 
costs are approximately five times higher for the 
frail compared to the non-frail,23 it is essential 
that feasible strategies to identify those living 
with frailty are used and effective and appropri-
ate interventions are delivered. From an overall 
community perspective, one way of potentially 
achieving this would be by improving accessibil-
ity to interRAI data.

Consistent with some, but not all similar reports, 
our study found association with discharge desti-
nation,19,20,24 and one year mortality.24 We found 
no significant association with short-term hospi-
talisations at 30 or 90 days. While the number of 
outcomes was small for 30-day hospitalisations, 
for 90 days it was comparable to other outcomes 
that showed significant differences. Other studies 
have assessed frailty with the need to be readmit-
ted to acute care or the emergency department 
during their current rehabilitation admission.19–24 
This seems to infer medical instability and we 
did not study this as an outcome. There is little 
research in terms of outcomes for the rehabili-
tation population between frailty groups in the 
immediate post-discharge period; this is an area 
that requires further scholarship in larger stud-
ies. For example, it is possible that no association 
is found between frailty and short-term re-hos-

pitalisation rates because older rehabilitation 
patients, usually cared for by geriatricians within 
a multidisciplinary team, receive a comprehen-
sive geriatric assessment. Lin et al.26 have recently 
published results showing frail older people are 
less likely to be readmitted if they received a com-
prehensive geriatrics assessment during admis-
sion. More study is required here, but perhaps 
geriatrician input prior to discharge eliminates 
some of the risk of readmissions for those living 
with a greater degree of frailty. 

Our results differ significantly to the litera-
ture when assessing frailty association with LOS. 
Where other studies in both the acute setting27,28 

and (the smaller number) in the rehabilitation 
setting19,21 show association of frailty with longer 
LOS, our results report the opposite with higher 
frailty associated with shorter LOS; a surpris-
ing result. We had expected the variance here 
to be explained by the higher number of partic-
ipants already residing in LTC in the highest 
frailty group FS 5 (eight participants, out of 45) 
compared to FS 0–2, which had no participants 
already residing in LTC, and with high rates of 
FS 5 discharged to LTC overall, compared with 
only 7.1% of FS 0–2. Numbers were too small in 
these groups to show any significance; however, 
further subgroup analysis of LOS data found that 
the most frail, who were admitted from the com-
munity but discharged to LTC, had significantly 

Outcome
Total  
patients

Patients  
with event 
(%)

Odds ratio  
(95%CI), p

Adjusted odds ratioa 
(95%CI), p

Other outcomes

90-day 
hospitalisation

162 57 (35.2)

FI 0–0.29 28 8 (28.6) 1.00 (ref) 1.00 (ref)

FI 0.30–0.39 39 10 (25.6) 0.86 (0.29, 2.57), 0.79 1.15 (0.34, 3.90),0.82 

FI 0.40–0.49 50 17 (34.0) 1.29 (0.47, 3.53), 0.62 1.57 (0.51, 4.84), 0.44

FI ≥0.5 45 22 (48.9) 2.39 (0.87, 6.55), 0.09 3.22 (0.97, 10.68), 0.06

Type III test 0.13 0.16

Note: aAdjusted for age, gender, ethnicity, living situation, marital status, length of stay and higher level of care at discharge;  

b10 patients were excluded as they resided in LTC at baseline. As higher LOC at discharge was partly duplicated with entry to LTC 
at discharge, so was not adjusted in one-year LTC entry analysis.
Abbreviations: LTC=Long Term Care; LOC=Level of Care.

Table 3 (continued): Unadjusted and adjusted associations between FI categories and outcomes.
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shorter LOS, and that LOS decreased as frailty 
increased in this group. This may be a reflection 
of the frailest reaching their rehabilitation poten-
tial plateau or limits earlier than the less frail, 
with the decision to discharge made earlier, com-
pared to those continuing to make inpatient gains. 
However, of potential concern, it may highlight 
an issue that the most frail and vulnerable pop-
ulation receive less physiotherapy or other allied 
health involvement due to a perceived lack of ben-
efit. It may also reflect different practices between 
New Zealand and internationally with regards to 
the least and most frail patients. This requires fur-
ther unravelling to ensure that best care is being 
delivered to all, and illustrates the value of inter-
rogating and reporting frailty and outcomes in 
different populations and care settings.

Limitations
This study included a relatively small number  

of subjects from a single centre, and other out-
comes may be significant if a larger cohort was 
included. Despite this, significant important find-
ings were found. 

Frailty in the older adult rehabilitation setting 
is relatively under-explored in comparison to 
acute hospitalised patients or community dwell-
ers, yet it is an important group to be considered. 
The value of utilising electronic health data for 
FI development is the potential for automating 
FI results into clinical notes. This has potential to 
increase clinician awareness of this syndrome, 
including to primary care if FI is incorporated 
into discharge summaries. It brings frailty to the 
forefront, allowing focus on frailty-centred care 
and appropriate distribution of resources with 
evidence that geriatricians would use such infor-
mation to inform clinical judgement and individ-
ualise care.29

Future focuses of study are to interrogate why 
the more frail have shorter LOS in this popula-
tion by comparing components of frailty manage-
ment, such as amount of physiotherapy received, 
between those more and less frail, and also to 
further investigate frailty level of short-term out-
comes/readmission at time of discharge.
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Appendices
 
Appendix 1: Frailty index variables with associated deficit point score. 

Item Points
Running total 
(denominator)

Active/acute medical 
problem

Absent 0
1

Present 1

Medications 

0 0

4
1–4 1

5–8 2

9+ 3

Medication management
Independent 0

5
Needs oversight 1

Residence

Home 0

7Rest home 1

Private hospital 2

Community support

Nil 0

8Home help (HH) 0.5

Personal Cares (+/- HH) 1

Finances
Independent 0

9
Needs assistance 1

Fall within last one year
No 0

10
Yes 1

Mood/stressors/on  
antidepressant or anxiolytic

None 0
11

Low mood/on meds 1

Cognition 
Normal/no concern 0

12
Delirium/4AT score suggests impairment 1

Vision
Normal/no concern 0

13
Impairment 1

Hearing 
Normal/no concern 0

14
Impairment 1
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Item Points
Running total 
(denominator)

Bladder function
Normal/no concern 0

15
Incontinent/catheter in situ 1

Bowel function
Normal/no concern 0

16
Incontinent 1

Hydration/ nutrition/recent 
weight loss

Normal/no concern 0
17

Recent weight loss 1

Appetite 

Good 0

18Reduced but adequate 0.5

Poor 1

Skin 
Normal/no concern 0

19
Pressure injury 1

Mobility aids

Independent/no aids 0

20

Assistive device 0.5

Needs assistance to mobilise (+/- assistive 
device)

0.75

Bed bound 1

Washing/ dressing
Independent 0

21
Needs assistance 1

Eating/drinking
Independent 0

22
Needs assistance 1

Meal prep/ housework/ 
shopping

Independent 0
23

Needs assistance 1

Driving 
Driving 0

24
Stopped driving 1

Appendix 1 (continued): Frailty index variables with associated deficit point score.
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Item Points
Running total 
(denominator)

Comorbidities  
(1 point for each, up to a 
maximum of 15)

Nil 0

39

Cerebrovascular event 1

Renal failure 1

Thyroid disease 1

Heart failure (left, right or biventricular) 1

Coronary artery disease 1

Hypertension 1

Atrial fibrillation 1

Peripheral vascular disease 1

Alzheimer’s dementia 1

Other dementia 1

Head trauma 1

Hemiplegia/hemiparesis 1

Multiple sclerosis 1

Parkinsonism 1

Arthritis 1

Hip fracture 1

Other fractures 1

Osteoporosis 1

Cataract 1

Glaucoma 1

Any psychiatric diagnosis 1

Human immunodeficiency virus infection 1

Pneumonia 1

Tuberculosis 1

Urinary tract infection 1

Cancer 1

Diabetes mellitus 1

Chronic obstructive pulmonary disease/
emphysema/asthma

1

Appendix 1 (continued): Frailty index variables with associated deficit point score.


