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ABSTRACT 

Background

The purpose of this manuscript was to evaluate the effective-
ness of the Community Actions and Resources Empowering 
Seniors (CARES) model in measuring and mitigating frailty 
among community-dwelling older adults.

Methods

The CARES model is based on a goal-oriented multidisci-
plinary primary care plan which combines a comprehensive 
geriatric assessment (CGA) with health coaching. A total of 
51 older adults (82 ± 7 years; 33 females) participated in the 
pilot phase of this initiative. Frailty was measured using the 
Clinical Frailty Scale (CFS) and the Frailty Index (FI-CGA) 
at baseline and at six-month follow-up.

Results

The FI-CGA at follow-up (0.21 ± 0.08) was significantly 
lower than the FI-CGA at baseline (0.24 ± 0.08), suggest-
ing an average reduction of 1.8 deficits. Sixty-one per cent 
of participants improved their FI-CGA and 38% improved 
CFS categories. Participants classified as vulnerable/frail at 
baseline were more responsive to the intervention compared 
to non-frail participants.

Conclusion

Pilot data showed that it is feasible to assess frailty in  
primary care and that the CARES intervention might have 
a positive effect on frailty, a promising finding that requires 
further investigations. General practitioners who partici-
pate in the CARES model can now access their patients’ 
FI-CGA scores at point of service through their electronic 
medical records.

Key words: frailty, comprehensive geriatric assessment, 
frailty index, clinical frailty scale, Community Actions and 
Resources Empowering Seniors (CARES) 

INTRODUCTION

Frailty is a multiply determined state of increased vulnerabil-
ity to adverse health outcomes, reflecting the heterogeneity 
in health among people of the same age.(1) Frail people are 
at higher risk for poor quality of life and impaired function, 
and are more likely to rely on health-care resources such as 
acute care hospitals and home and institution-based long-term 
care.(2-6) Although it is possible to delay or slow the progres-
sion of frailty, the evidence for how best to do this is limited.
(7-10) A recent scoping review of the literature identified that 
14 interventional studies have been published focusing on 
frailty in community-dwelling older adults. Nine of these 
studies showed that the intervention significantly reduced 
the level of frailty. The interventions included in that review 
were comprehensive geriatric assessment and physical activity 
alone or combined with either nutrition, memory training, or 
home modifications.(11)

Assessing and managing frailty in primary care is feasible 
and beneficial.(12) The role of primary care is crucial, given 
that family physicians can focus more on patient-oriented 
care while they take into consideration the social context of 
the patients and how it affects their health status.(13) Even 
so, identification and treatment of frailty is currently not part 
of standard practice in primary care.(14) Comprehensively 
assessing patients’ risks and needs and facilitating referrals 
to community resources have been identified as common at-
tributes of successful care models for patients with complex 
needs, such as patients at higher levels of frailty.(15)

The Fraser Health Authority (British Columbia, Canada) 
partnered with Nova Scotia Health Authority and a private 
sector organization (Shannex Inc. in Nova Scotia), through the 
Canadian Foundation for Healthcare Improvement’s EXTRA 
program, to design the Community Actions and Resources 
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Empowering Seniors (CARES) model. CARES is a primary 
health care upstream intervention, intended to decrease the 
downstream impact of frailty on acute and emergency resourc-
es, while promoting older adults to age well and die fit. The 
purpose of this manuscript was to evaluate the effectiveness 
of the CARES model by assaying the feasibility of measuring 
frailty in primary care and the ability of the model to mitigate 
levels of frailty in community-dwelling older adults.

METHODS

CARES Initiative

The CARES model partners vulnerable older adults living in 
the community with primary care providers and community 
health coaches, provided free-of-charge, by employing a 
goal-oriented, multidisciplinary primary care plan (Figure 
1). CARES incorporates five strategies:

1. Early Identification of Vulnerable Older Adults: Primary 
care providers (PCP) identify older people from the 
community who are vulnerable, based on their clinical 
judgment, but not severely frail (i.e., not dependent for 
personal care), and who were motivated to participate in 
this initiative and could benefit from it. 

2. Collaborative Health Assessments: PCP teams are trained 
in using the comprehensive geriatric assessment (CGA) 
which includes the clinical frailty scale (CFS) and can 
also generate a Frailty Index (FI-CGA) score to assess 
frailty levels among patients.

3. Wellness Plans: The CGA is used to inform the creation 
of a wellness plan to identify goals most important to 
the patients that can enhance their health and quality of 
life. The domains encouraged are exercise, socialization, 
and nutrition.

4. Coaching: Patients are paired with a free-of-charge, 
telephone-based health coach for a period of up to six 
months, to support them and to track their progress in 
achieving goals in terms of exercise, chronic health-care 
issues management, and connections to resources in the 
community. 

5. On-Going Assessments: At the end of six months the 
CGA, including the CFS and FI-CGA, is repeated.

Participants

A total of 51 patients participated in the pilot phase of the 
CARES initiative (mean age 82 ± 7; 33 females). Inclusion 
criteria were people over the age of 65 who lived in com-
munity catchment area and spoke English. Participants were 
recruited from four primary care settings from two sites, 
including 33 patients from Fraser Health Authority and 18 
patients from Nova Scotia Health Authority. 

Frailty Measures

Frailty measurement was operationalized using both the CFS 
and the FI. These are two commonly used frailty assessment 
tools, particularly within clinical settings.(13) The FI, devel-
oped initially in 2001, is based on the deficit accumulation 
approach, which sees frailty as a multi-dimensional risk state 
that can be measured by the quantity rather than by the nature 
of health problems.(16) The more health deficits or problems 
an individual has, the frailer they will be. This approach does 
not include pre-specified variables, but suggests assessing 
a wide range of potential signs, symptoms, and laboratory 
abnormalities to identify the frailty level of a patient, as long 
as each included variable meets some standard criteria.(17) The 
deficits included in an FI should be age-related, associated 
with adverse outcomes, and when combined, should cover 
several organ systems.(17) The FI suggests that the additive 
effect of even smaller health problems may yield poor overall 
health, especially to people with prior health deficits. Because 
the FI encompasses a range of potential health deficits, it 
can better quantify a patient’s health compared with other 
measures that focus on a fewer number of health domains.
(18) Regardless of the nature of deficits included in the FI and 
whether the sample includes community, institutionalized, or 
hospitalized older adults, once at least 30+ items have been 
included, the FI has remarkably similar measurement proper-
ties and substantive results.(19)

In clinical settings FI levels can be identified based on a 
CGA. Previous studies have validated the FI-CGA and shown 
that this tool can identify people at higher risk of adverse 
health outcomes.(5,20,21) In this project, the FI was constructed 
with 56 variables chosen from a CGA adopted for use within 
primary care (Table 1). Of the total 69 CGA variables consid-
ered for the FI, 13 were excluded either because the missing 
data for that particular variable was greater than 20% or the 
prevalence of the deficit (“bad” score) was too low. We coded 
a maximum of 18 co-morbidities. For example, in someone 
with nine conditions listed, nine was added to the numerator to 
calculate their FI. That is because typically 18 is the maximum 
number of current conditions recorded in a health record. For 
example, we would not code a surgical procedure, such as 
appendectomy or tonsillectomy, as a ‘health condition’. On 
the other hand, in someone with a common bile duct stone 
and pancreatitis, both pancreatitis and prior cholecystectomy 
would be recorded, if present. In short, as with other items on 

FIGURE 1. Community Actions and Resources Empowering Seniors 
(CARES) model
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TABLE 1. 
Frailty Index based on a Comprehensive Geriatric Assessment

Variable Coding

Cognitive Status Within Normal Limits = 0; CIND/MCI=0.5; Dementia=1
Montreal Cognitive Assessment  ≥25=0; 20-24=0.33; 11-19=0.66; ≤10=1
Functional Assessment Staging of Alzheimer’s Disease 1-2=0; 3-4=0.5; ≥5=1
Low Mood No=0; Yes=1
Depression No=0; Yes=1
Anxiety No=0; Yes=1
Fatigue No=0; Yes=1
Delusion No=0; Yes=1
Motivation High, Usual=0; Low=1
Health Attitude Excellent=0; Good=0.33; Fair=0.66; Poor, Can’t say=1
Hearing WNL=0; Impaired=1
Vision WNL=0; Impaired=1
Sleep WNL=0; Disrupted=1
Daytime Drowsiness No=0; Yes=1
Pain None=0; Moderate=0.5; Extreme=1
Control of Life Events Yes=0; No=1
Usual Activities No Problem=0; Some Problem=0.5; Unable=1
Exercise Frequent=0; Occasional=0.5; Not=1
Functional Reach > 15cm=0; ≤ 15cm=1
Strength WNL=0; Weak=1
Upper Proximal Weakness No=0; Yes=0.25
Upper Distal Weakness No=0; Yes=0.25
Lower Proximal Weakness No=0; Yes=0.25
Lower Distal Weakness No=0; Yes=0.25
Balance Within Normal Limits=0; Impaired=1
Falls No=0; Yes=1
Walk Outside Independent=0; Assist=0.5; Can’t=1
Walking Independent=0; Slow=0.33; Assist=0.66; Dependent=1
Bed Independent=0; Pull=0.33; Assist=0.66; Dependent=1
Aid None=0; Cane=0.33; Walker=0.66; Wheelchair=1
Timed Up and Go Test ≤10=0; 10-19=0.5; >19=1
Weight Good=0; Over=0.5; Under; Obese=1
Bowel Continent=0; Incontinent=1
Bladder Continent=0; Incontinent=1
Cooking Independent=0; Assist=0.5; Dependent=1
Cleaning Independent=0; Assist=0.5; Dependent=1
Shopping Independent=0; Assist=0.5; Dependent=1
Medications Independent=0; Assist=0.5; Dependent=1
Driving Independent=0; Assist=0.5; Dependent=1
Banking Independent=0; Assist=0.5; Dependent=1
Number of Medications ≤4=0; 5-7=0.5; ≥8=1
Number of Problems If Number ≤ 18, code as that number, if Number > 18, code 18

CIND/MCI = cognitive impairment no dementia/ mild congitive impairment.
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a CGA (e.g., dependence in specific activities of daily living 
or presence of anxiety) some clinical judgment is required. 

The FI-CGA score of each patient was calculated by 
dividing the number of deficits by the number of total vari-
ables that were present and recordable in that patient.(17) For 
example, we divided the number of deficits by 56 for patients 
who had data on all 56 variables. If a patient was missing 
data on two variables, then the number of deficits for this 
patient was divided by 54. In this way, the FI-CGA score is 
continuous (0-1) and the higher the score the more likely that 
the individual is vulnerable to adverse health outcomes. Here, 
the baseline FI-CGA refers to the FI calculated from the CGA 
used in the initial assessment, and follow-up FI refers to the 
FI calculated from the follow-up CGA assessed. 

Change in the FI-CGA levels between baseline and 
six-months follow-up was operationalized as change in the 
FI-CGA score greater than 0.02 (representing approximately 
a single deficit change). We also categorize frail people as 
those for whom the FI-CGA score was greater than 0.25.(22) 
We did not calculate the baseline FI-CGA score for one patient 
and FI-CGA score at the six-months follow-up for 12 patients 
because they were missing more than 20% of the selected 
FI-CGA variables (missing 18 variables).

The CFS, developed in 2005 as a way to summarize a 
comprehensive geriatric assessment,(23) is widely used as 
a frailty screening tool. The CFS is based on the clinical 
evaluation of a patient’s status in the domains of multi-
morbidity, function, mobility, and cognition, and has been 
shown to be valid, reliable, and easy to administer.(23) Since 
its initial validation, the CFS has expanded to include nine 
levels (from very fit to terminally ill), and is used nationally 
and internationally in geriatric medicine and other settings, 
such as primary care, general internal and geriatric medicine, 
cardiology, and intensive care.(6,12,21,24-29) In our analyses, 
we reported the proportion of people classified at each level 
of the CFS category, but also the first three CFS categories 
(very fit, well, managing well) combined in order to identify 
those considered as non-frail. CFS scores were missing for 2 
patients at baseline and 10 patients at follow-up. 

Statistical Analyses

We first used descriptive statistics to describe our sample. 
We then examined the relationship between the FI-CGA 
and CFS with age, using Pearson’s or Spearman’s correla-
tion coefficients. We compared FI-CGA scores at baseline 
and at six-months follow-up using mixed-design analysis of 
variance with age (< 80, 80+) and gender (male, females) as 
the between-subject factors (i.e., whether frailty is different 
between age groups and gender), and time as the within-
subject factor (i.e., how much frailty in the sample tends to 
change over time). Additionally, we examined frailty status 
at baseline as a between-subject factor. These analyses al-
lowed us to examine the interaction of all of these factors 
with time (e.g., whether changes in frailty status over time 

is different between males and females), as well as the main 
effect of these factors. We used Wilcoxon signed-rank test 
to compare the changes in the CFS scores between baseline 
and six-months follow-up. Analyses were conducted using 
SPSS (version 22, SPSS Inc.). Data are reported as mean ± 
standard deviation and the level of statistical significance was 
set at a p value of .05.

RESULTS 

Of the 51 participants, 33 were females and the mean age at 
baseline was 82 ± 7. Thirty participants were older than 80 
years. The age difference between males and females was not 
statistically significant, with males having a mean age of 82.6 
± 5.8 and females a mean age of 81.7 ± 7.6 (p = .63). The mean 
baseline FI-CGA was 0.26 ± 0.10 (range: 0.07–0.52). Based 
on the CFS categories, 8 participants (16%) were categorized 
as very fit, 13 (27%) as well, 15 (31%) as managing well, 11 
(22%) as vulnerable, and 2 (4%) as mildly frail. When we 
grouped the first three CFS categories, 36 (74%) patients were 
identified as non-frail.

The FI-CGA and CFS were significantly correlated at 
baseline (r = 0.330; p = .022; Figure 2). The FI-CGA was 
related with age (r = 0.359; p = .011), but CFS was not. FI-
CGA scores at baseline were higher (p = .01) in participants 
older than 80 years (0.29 ± 0.08) compared with those younger 
than 80 (0.22 ± 0.10). Even so, there were no differences in FI 
scores between males (0.25 ± 0.08) and females (0.26 ± 0.10; 
0.59). We also did not find statistically significant differences 
in the number of patients classified as non-frail by CFS at 
baseline between the two age groups (< 80 years 86% non-
frail, 80+ years 64% non-frail; p = .09) and genders (males 
83% non-frail, females 68% non-frail; p = .23).

Change in Frailty Scores Between Baseline  
and Follow-Up

Change between baseline and six-months follow-up was 
examined only for participants who had frailty scores at 
both baseline and follow-up; 38 people for the FI-CGA and 

FIGURE 2. Frailty Index scores based on the Comprehensive Geri-
atric Assessment at baseline for each Clinical Frailty Scale category
Error bars represent standard deviation.

 

0.0 

0.1 

0.2 

0.3 

0.4 

Very Fit Well Managing Well Vulnerable Mildly Frail 

M
ea

n 
Fr

ai
lty

 In
de

x 
Sc

or
e 

Clinical Frailty Scale 



CANADIAN GERIATRICS JOURNAL, VOLUME 20, ISSUE 3, SEPTEMBER 2017

THEOU: REVERSING FRAILTY IN PRIMARY CARE

109

39 people for the CFS. Ten patients were missing both the 
FI-CGA and CFS scores at the follow-up. These patients had 
statistically similar age, proportion of females, and baseline 
FI-CGA and CFS scores as the rest of the patients (p > .05).

For the FI-CGA there were no statistically significant 
interactions of time by age and sex (p = .666). There was a 
main effect for time (p = .006) and age (p = .025), but not 
for gender (p = .378). The follow-up FI-CGA (0.21 ± 0.08) 
was significantly lower than the baseline FI-CGA (0.24 ± 
0.08) (Figure 3). On average patients’ scores decreased by 
0.032, which is a reduction of 11% (Table 2). A total of 
23 people improved their FI-CGA between baseline and 
six-months follow-up (FI change greater than 0.02), cor-
responding to 61% of the available sample. On the other 
hand, 16% (N = 6) declined over the same time-period and 
24% (N = 9) remained stable. Regarding CFS, a total of 

15 people improved CFS categories between the two time 
points (for example, transitioning from the “frail” category 
to “vulnerable), which corresponds to 38.5% of the avail-
able sample (Table 2). Five people (13%) were in a worse 
CFS category at follow-up and 19 people (49%) remained 
in the same CFS category (p = .06). Among the people who 
improved their CFS score, most (79%) also improved their 
FI-CGA score, showing high agreement between the two 
measures. We also observed that the higher the FI-CGA or 
CFS scores at baseline, the bigger the decline in the FI-CGA 
scores at follow-up.

DISCUSSION

This study showed that an intervention, based in primary care 
and modeled on a comprehensive geriatric assessment, may 
be associated with improvement in the degree of frailty at 
six-month follow-up. Similar to randomized trials of special-
ized comprehensive geriatric assessment, the association was 
most evident in people with some degree of frailty at baseline 
(CFS scores 4–5), but less so in people with lesser impair-
ment (CFS scores 1–3). Further, the FI-CGA and CFS scores 
were related, but showed differences in their responsiveness 
to the intervention.

The data showed that, on average, the FI score of the 
participants decreased by 0.03 (11% decline), 61% improved 
their FI-CGA score, and 38% improved their CFS level (e.g., 
transition from vulnerable to well). These changes during the 
six months of the program are important considering that it 
is expected that, in older adults, FI scores increase by 4.7% 
every year and double between the age of 65 and 80.(30) In 
our sample, instead of gaining on average approximately 0.7 

FIGURE 3. Frailty index scores based on the Comprehensive 
Geriatric Assessment at baseline and six-months follow-up
Error bars represent standard deviation. All scores at 6 months  
were statistically significant lower than baseline (p<.05).

TABLE 2.
Change in frailty scores between baseline and six-month follow-up

FI-CGA Score Time  
Effect  

p Value

FI-CGA 
Change

Mean (%)

Improved in  
FI-CGA
N (%)

Improved in 
CFS

N (%)Baseline
(Mean±SD)

Follow-Up
(Mean±SD)

All 0.24±0.08 0.21±0.08 .001 -0.03 (11.4%) 23 (60.5%) 15 (38.5%)

Age  ≤ 80 0.21±0.10 0.18±0.08
.001

-0.03 (10.6%) 9 (50.0%) 7 (35.0%)
> 80 0.27±0.06 0.23±0.07 -0.04 (12.1%) 14 (70.0%) 8 (42.1%)

Gender Males 0.22±0.08 0.20±0.07
.004

-0.02 (6.32%) 6 (50.0%) 4 (30.8%)
Females 0.25±0.09 0.21±0.09 -0.04 (13.7%) 17 (65.4%) 11 (42.3%)

FI-CGA at 
baseline

Non-Frail 0.16±0.05 0.15±0.06
.001

-0.02 (7.6%) 8 (44.4%) 6 (33.3%)
Vulnerable/Frail 0.31±0.04 0.26±0.06 -0.05 (14.8%) 15 (75.0%) 8 (40.0%)

CFS at baseline Non-Frail 0.22±0.09 0.20±0.08 .014 -0.02 (8.2%) 16 (55.2%) 6 (20.0%)
Vulnerable/Frail 0.29±0.05 0.22±0.08 .019 -0.07 (24.4%) 7 (87.5%) 9 (100.0%)

For the FI-CGA, data was missing for one patient at baseline and 12 patients at six-month follow-up. For the CFS, data was missing for 
two patients at baseline and 10 patients at six-month follow-up. Non-significant interaction of time by age (p=.678), gender (p=.287), and 
FI-CGA at baseline (p=.071). Singificant interaction of time by CFS at baseline (p=.029).
SD = standard deviation.
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deficits within one year (4.7% increase), participants shed 1.8 
deficits within six months (11% decline). 

In the CARES model, the wellness plan was developed by 
the primary care provider after the initial CGA. The domains 
encouraged were exercise, socialization, and nutrition. Even 
so, the direction given to the provider was intentionally left 
unstructured as we expected the relationship between the 
provider and their patient would help define the wellness plan. 
Future research could be targeted at the specifics of the well-
ness plan and whether additional domains should be added. 

When examining the differences between the two scales, 
the FI-CGA seems to be more sensitive to change than the 
CFS. This was expected, as the FI-CGA is a more comprehen-
sive assessment of frailty whereas the CFS was developed as 
a screening tool. Here, improvements might seem greater in 
females and people over 80 compared with males and patients 
younger than 80, respectively, but this needs to be explored 
in a larger study, as is planned for these pilot data. Even so, 
we observed that the frailer the participants, the more likely 
they were to improve their health through the program. For 
example, among patients classified as vulnerable or mildly 
frail by the CFS, all transitioned to a less frail category and 
88.9% were categorized as non-frail at six-month follow-up; 
four people were lost to follow-up. 

Our data must be interpreted with caution. First, it is 
a pilot observational study, with a before/after design and 
no other comparison group. Secular improvement or an ob-
servation effect cannot be ruled out, and assessors were not 
blind to the intent of the study. Further testing is needed and 
is planned. Also, it is important to note that the sample size 
was small and this could be one of the reasons for the lack of 
significance among some of the findings. The CARES group 
is considering various strategies to overcome barriers related 
to patients’ adherence to the program, as well as recruitment 
of primary care providers and patients in order to increase the 
feasibility and sustainability of this initiative.

This pilot project is exciting as it joins a comparative 
handful of studies that have addressed how to employ inter-
ventions that lessen the degree of frailty. Given how high the 
stakes are and how common the problem of frailty is, these 
conditions strongly favour testing the intervention in a con-
trolled clinical trial. Future studies including more people need 
to examine whether the CGA could be incorporated in an app 
to increase uptake and to make the assessment and, especially 
the scoring of the FI-CGA, easier. The lessons learned from 
the pilot testing of the CARES initiative are listed below. 

1. Providers commented on the length of the CGA, espe-
cially in paper format. Embedding the CGA into medical 
records with the ability to calculate FI-CGA scores at point 
of service may be more efficient to primary care teams, 
more effective for tracking and evaluation, and more 
feasible than paper-based CGAs. At Fraser Health, the 
CGA is now included in the electronic medical records, 
allowing general practitioners who participate in CARES 

to access the FI-CGA scores of their patients at point of 
service. Future studies need to test whether this could lead 
to improve care for older adults.

2. Completing the CGA in a multi-disciplinary approach 
provides a great opportunity for team-based care in 
primary care settings to address comprehensive patient 
care and coaching.

3. Health coaching works best for motivated patients 
interested in learning more about their health-care man-
agement, as well as those interested in assuming more 
responsibility in the management of their care. Coaching 
is not as well suited for the non-motivated patient.

4. Patients may be frailer, as assessed by the FI-CGA, than 
their primary care providers think.

In conclusion, this pilot study showed that it is feasible to 
assess frailty in community-dwelling older adults with both an 
FI-CGA and a CFS, and that the intervention examined might 
mitigate the effects of frailty. We found that the FI-CGA was 
more responsive to changes compared with the CFS, and that 
the program worked best for patients with the higher frailty 
scores. Even so, other factors such as age and gender did not 
seem to be important in respect to who might demonstrate a 
better response to the intervention. 
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