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Introduction

Frailty has been considered to be a loss of reserve capacity 
and resistance to stressors (1). This condition has been 
associated with an increased risk of adverse health outcomes 
including increased risk of falls, disability, hospitalization, and 
mortality (1–3).  Frailty is a growing public health concern. 
In 2016, 18% of the United Kingdom’s (UK) population was 
aged 65 years or older (4). It was estimated that by 2036, this 
proportion would increase to 24% (4). Similarly, the Canadian 
older adult population is expected to comprise up to 25% of 
the population by 2036 (5). The fastest growing segment of 
this population, the oldest old (80+ years old), are at increased 
risk for the detrimental effects of frailty (1, 6, 7). Therefore 
the multifaceted clinical and societal consequences of frailty 
are expected to increasingly impact the provision and financial 
implementation of health policy and service provision (8).

Many definitions and models of frailty have been developed. 
From a medical researcher and clinician perspective, the most 
popular models are:1) Fried et al.’s (1) frailty phenotype, which 
considers frailty as a biological syndrome; and 2) Rockwood 
and Mitnitski’s (9) accumulation of deficits model  which views 
frailty as a state of risk determined by the burden of deficits 
in multiple domains acquired over time (2, 10). A universal 

definition of frailty has yet to be agreed upon (11–13), and 
efforts to reach consensus have had limited success (14).  

The study of successful aging experienced similar 
conceptual and operational challenges (15). In response, Swift 
and Tate (16) found that lay definitions of successful aging - 
definitions from the perspective of the older adult - were much 
more complete than researcher-generated definitions. In light of 
this parallel research in the area of successful aging, perhaps lay 
definitions of frailty may be much more comprehensive than 
researcher-generated conceptualizations. 

However, this approach has been minimally explored. 
Grenier (17) conducted a study exploring lived experiences 
of frailty of older women. The women interviewed discussed 
times when they experienced vulnerability and uncertainty, 
thus “feeling frail” as opposed to elaborations of physical 
characteristics (17). St. John, McClement, Swift, and Tate (18)
explored older men’s definitions of frailty. It was found that 
56% of participants did not think that they were frail (18). The 
participants were also asked to provide their own definition of 
frailty (18), which did not fully align with clinical definitions 
(18). Of the responses that did align with a clinical definition, 
the most popular definition was “frailty as a disability” (18, 19). 
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Self-rated Frailty
Self-rated health has been well recognized as a valid 

indicator of health and an important predictor of mortality and 
well-being (20–22). Analogous to how self-rated health has a 
strong positive gradient with risk of mortality (20–22), it may 
be that self-rated frailty (SRF) may also exhibit a relationship 
with mortality and well-being. This approach has been 
minimally explored in the literature. With these considerations, 
we sought to explore the utility of SRF in a Canadian older 
adult population. The objectives of the present study were to 
assess the validity of self-rated frailty and to determine whether 
and how SRF relates to mortality. 

Methods 

Sample
The Manitoba Follow-up Study (MFUS) is the longest 

running prospective investigation of cardiovascular disease and 
aging in Canada. Currently in its 72nd year, this prospective 
cohort study examines health and well-being in a cohort of 
Second World War Royal Canadian Air Force aircrew recruits. 
The cohort was sealed on July 1, 1948 with 3,983 men (23). 
Further cohort details are available elsewhere (23). The present 
analysis has used primary data collected from MFUS. In 1996, 
a quality of life survey was designed and mailed to study 
participants to ascertain core information about each man’s 
mental, physical, and social functioning apart from physician 
diagnosed disease (23). Deemed the Successful Aging 
Questionnaire (SAQ), the self-administered questionnaire 
captured several aspects of health, well-being, and functional 
status (24). The construction of the SAQ drew from several pre-
existing sources, most notably the RAND SF-36 (25). Several 
open-ended qualitative questions assessing successful aging and 
frailty have since been added to the SAQ (24). 

The 2015 SAQ was mailed to 231 members. Of the surveys 
returned, 23 surveys were received blank, marked “moved” 
or “deceased.” 148 were filled out by the MFUS member 
himself without any outside assistance, however 2 additional 
responses were excluded as the response received was not 
pertinent (i.e. something other than the SAQ). Therefore, 146 
men were included for this analysis at Tinitial. This process was 
repeated in 2016 and 2017 (Tfinal). A detailed description of 
the methods of that study are available elsewhere (18). 

Measures
Information of interest included limitations with basic 

activities of daily living (BADL), limitations with instrumental 
activities of daily living (IADL), mental health (MCS), physical 
health (PCS), and the study member’s self-rating of frailty 
(16, 23, 24).  Self-rated frailty was measured using a version 
of the 7-point Clinical Frailty Scale used in Canadian Study of 
Health and Aging (26, 27), which we modified for self-report. 
This scale asked participants to “Please rate YOUR frailty on 
this scale”. Available responses range from 1= very fit to 7= 
severely frail. This scale is available in Appendix 1. 

Data Analysis
Data was analyzed using SAS (version 9.4) in a secure 

location on the University of Manitoba campus. Hypothesis 
testing was conducted at the p ≤ 0.05 level of significance. 
If a SAQ was not returned by the member, the member was 
excluded from analysis for that year. Responses to the SRF 
question were coded as ‘missing’ if the SAQ was returned 
but this question was not answered, or if the given answer 
was not one of the options available (i.e. a written answer, 
question crossed out, or “see previous”). Missing answers were 
excluded from analysis. A questionnaire containing more than 
one indicated response was assigned the most severe rating. 

Following preliminary descriptive analysis, the utility of 

Table 1
Mean and Standard Deviation of Measures of Functional Status (TInitial) Within Categories of Self-rated Frailty Scores

SF-36 Functioning Score
Self-rated Frailty Score n (%) Age (n=132) MCS (n=114) PCS (n=114) IADL (n=131) BADL (n=131)
1. Very Fit 8 (5.5) 91.9 (4.2) 57.2 (7.6) 48.6 (8.6) 1.4 (2.2) 0.1 (0.4)
2. Well, with no disease 33 (22.6) 92.6 (2.2) 55.6 (7.9) 41.5 (8.2) 2.6 (2.0) 0.8 (1.8)
3. Well, with treated disease 33 (22.6) 93.4 (2.7) 58.3 (6.0) 37.7 (9.5) 2.9 (2.3) 1.1 (2.1)
4. Apparently vulnerable, “slowed up” 33 (22.6) 93.0 (2.6) 54.1 (7.8) 32.8 (8.7) 3.8 (2.0) 1.0 (1.0)
5. Mildly Frail 13 (8.9) 92.7 (2.1) 53.4 (8.6) 34.3 (5.9) 3.8 (1.9) 1.6 (2.3)
6 & 7. Moderately –Severely Frail 12 (8.2) 94.3 (4.0) 53.05 (8.4) 25.7 (8.4) 6.3 (2.7) 3.7 (3.7)
Blank – Don’t know 14 (9.6) 93.1 (2.4) 56.4 (12.4) 30.7 (9.0) 3.5 (2.5) 1.8 (2.3)
ANOVA – p-value 0.38 0.22 <0.001 <0.001 <0.001
Notes.  MCS=Mental Component Score, PCS=Physical Component Score, IADL=Instrumental Activities of Daily Living score, BADL=Basic Activities of Daily Living score. Several 
health measures use smaller sample sizes because of missing data (i.e. unanswered questions throughout the SAQ); these instances have been indicated as such. MCS/PCS variables were 
scored so that a lower score indicates worse health. IADL and BADL variables were scored so that a lower score indicated fewer limitations.
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using a self-rating to measure frailty was investigated by 
determining how the self-rated Clinical Frailty Scale related 
to other global measures of health.  Specifically, the mean 
and standard deviation of the measures of health and function 
assessed within the SAQ (MCS, PCS, IADL, and BADL) were 
calculated within the categories of self-rated frailty (levels 
1-7). These means were then compared with ANOVA. It was 
expected that if self-rating was a useful measure of frailty, 
then MFUS members with lower self-rated frailty scores (i.e. 
less frail) would have better measures of health (higher MCS 
and PCS scores) and fewer limitations (lower BADL and 
IADL scores). “Age” was also tested to see if it is significantly 
related to self-rated frailty. Additionally, the self-rated frailty 
score from Tinitial and mortality data at Tfinal was used to 
investigate the relationship between SRF and mortality.  A 
Kaplan-Meier curve illustrated the survival of each grouping of 
the self-rated frailty scores. Cox proportional hazard modeling 
illustrated the contributions of self-rated frailty to mortality. 
Other factors included in the modeling included age, marital 
status, PCS, and MCS. 

 
Results

The final samples sizes used for analysis were 146 (Tinitial) 
and 87 (Tfinal). Response rates were 80.5% (Tinitial) and 
80.6% (Tfinal). The mean age of the participants was 93.7 (SD 
2.7) (Tinitial), and 94.6 (2.7) (Tfinal). 

Validity of SRF
The results of the ANOVA that compared the measures of 

health within categories of the SRF scores are presented by 
Table 1. After exclusions, the remaining sample sizes were 132 
responses at Tinitial. Groups 6 and 7 were combined during 
analysis, as there were fewer than 5 members reported in 
group 7. There were statistically significant mean differences 
for PCS, IADL, and BADL across the six categories of SRF. 
To determine which group means differ significantly, a post 
hoc Tukey test was performed. No significant difference in 
mean PCS was apparent for SRF groups 1 and 2, group 2 was 
different from group 4, and the mean in each of the first 5 SRF 
groups differed from the mean PCS of the most frail, group 
6 and 7. Mean IADL of the most frail men, group 6 and 7, 
differed significantly from all other SRF groups. Similarly, the 
mean BADL of the most frail men in groups 5, 6 and 7 differed 
significantly from all other SRF groups. These results indicate 
that the least frail men (groups 1 and 2) reported significantly 
better physical health than the most frail men (group 6&7). 
The least frail and most frail men also reported significantly 
different physical health than men who reported mild frailty 
(groups 3 and 5). Therefore a gradual gradient of declining 
physical health with increasing SRF was observed. This gradual 
change can also be seen within the IADL and BADL variables. 
Therefore we concluded that increased SRF scores generally 
correspond with worse health and increased activity limitations 

as measured by other accepted measures of health (PCS, IADL, 
BADL). 

Table 2
Age-adjusted Hazard Ratios (95% CI) for Total Mortality 
Associated with Categories of Self-rated Frailty at TInitial 

Parameter Hazard Ratio (95% CI) p-value

1,2. Very fit, well with no disease Reference Reference

3. Well, with treated disease 1.1 (0.5, 2.6) 0.859

4. Apparently vulnerable, “slowed up” 1.4 (0.6, 3.3) 0.388

5,6,7. Mildly-severely frail 3.3 (1.5, 7.1) 0.002

Age 1.1 (1.0, 1.3) 0.019

Mortality 
This study also sought to determine whether and how self-

rated frailty relates to mortality. Figure 1 is a Kaplan-Meier 
curve displaying the survival of each grouping of the self-
rated frailty scores (log rank χ2 test: 16.2, 3 df, p<0.001). 
Cox proportional hazard modeling was used to illustrate 
the contributions of SRF to mortality. Marital status, MCS 
score, and PCS score were not significant in multivariable 
modelling. Table 2 illustrates that the hazard of dying for men 
who reported a SRF of Mildly-severely frail was 3.3 (95% CI: 
1.5, 7.1) times than that of men who reported a SRF of Very 
fit-well with no disease, when adjusted for age. When men in 
the Very fit-well with no disease rating were compared to all 
men in the less fit categories, the age-adjusted  hazard ratio was 
2.9 (95% CI: 1.6, 5.2). Therefore self-identified frail men have 
a significantly increased risk of mortality than men who rate 
themselves as less frail. 

Figure 1
Survival Probability by Self-rated Frailty Group. This figure 
displays the Kaplan-Meier curve survival of each self-rated 

frailty grouping. Log rank χ2 test: 16.2, 3 df, p<0.001
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Discussion

We explored the utility of SRF in response to conceptual and 
operation difficulties within the literature. We found that in a 
cohort of older Canadian men, increased SRF was associated 
with worse health and increased functional limitations, as 
measured by other accepted measures of health. We also found 
that men who self-rated themselves as frail had a significantly 
increased risk of mortality compared to men who self-rated 
as less frail. Therefore, in addition to utilizing scales and 
comprehensive assessments of frailty clinicians and researchers 
are urged to consider their patient’s self-perceptions of their 
own experience of frailty. 

Strengths
There are several strengths to this study. First, the SAQ 

used by the present study has been in use at MFUS since 
1996, using the same methodology with few deviations since 
its implementation (15). Furthermore, the men involved with 
MFUS are familiar with the questionnaire and answering 
open ended questions. Second, the SAQ is a self-administered 
questionnaire that has captured several aspects of health, 
well-being, and functional status (24), and is based on well-
established measures such as the SF-36. Third, the data 
provided by MFUS was unique as studies with participants over 
the age of 90 are unusual (18, 23). 

Limitations
There are several limitations to the present study. First, the 

sample was made of very old Canadian men (23, 28). Their 
experiences of frailty may include factors that have a cultural 
or gendered perspective, impacting the applicability of the 
present study’s results to older women and to older men from 
other cultures (18). Secondly these men were born within only 
a few years of each other, have resided mostly within Canada 
for most of their lifespan, and have had the common experience 
of having served in the  Royal Canadian Air Force during the 
Second World War (15, 18). This may limit the generalizability 
of results to populations outside this demographic. 

Implications
As the population ages, an increasing proportion of older 

adults are expected to be affected by frailty (8). The operational 
and conceptual definitions in the literature exhibit lack of 
consensus, limiting the effectiveness of our approach. The 
present study has provided support that SRF is most closely 
associated with factors of physical health and functional 
limitations. Therefore the implications of the present study 
support that SRF is most closely associated with physical 
factors or experiences of frailty. In this manner the present 
study has provided evidence to support operational or 
conceptual approaches to frailty that consider factors of 
physical health, such as Fried et al.’s (1) phenotype of frailty or 
the use of physical components of health in frailty indices (9). 

Additionally, Table 1 indicates a lack of association between 
chronological age and severity of SRF score. Although the age 
range of the sample is narrow, this may show the importance 
of considering other factors than just age in clinical decision 
making.

The British Geriatrics Society Fit for Frailty report has 
acknowledged the importance of identifying the impact frailty 
has on care provision (29). However, a hesitancy to use the 
term “frail” when engaging with older adults has been noted 
(18). This discomfort may be due to fear of offence thereby 
impacting the physician-patient relationship, the displeasure 
of delivering bad news, or concern that the patient might 
internalize a sick role. This study has shown that a self-rating 
was a useful measure of frailty. Furthermore, the hazard of 
dying for men who reported a SRF of 5, 6, or 7 at TInitial 
(group 5, 6, 7. Mildly-severely frail) was 3.3 (95% CI: 1.5, 7.1) 
times greater than men who reported a SRF of 1 or 2 (when 
adjusted for age). As such, the consequences of becoming frail 
warrant reconsideration on the discussion of SRF with older 
adults. 

Conclusion

In closing, the growing impact of frailty has far reaching 
implications on the provision and financial implementation 
of health policy and service provision (8). While several 
definitions and operationalizations of frailty have been 
developed, the current researcher-generated definitions of 
frailty might not fully address the issue. Analogous to the 
usefulness of self-rated health, using older adult’s self-ratings 
of frailty may present new avenues of operationalizing frailty. 
The present study addressed these issues through investigation 
of the utility of self-rated frailty using data collected from the 
Manitoba Follow-up Study.

The analyses of the present study showed that increased 
ratings of SRF scores generally correspond with worse health 
and increased limitations as measured by other accepted 
measures of health (PCS, IADL, BADL). It was also found that 
self-identified frail men have a significantly increased risk of 
mortality than non-frail men. The implication of these results 
is that SRF may provide an alternative method that may not be 
as affected by feasibility concerns during clinical application. 
Additionally, this project adopted the perspective of the older 
adult, which was lacking from the current literature.  
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