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Abstract
Purpose Timely detection of multidimensional frailty is important to prevent further negative outcomes. Perspectives of 
general practitioners (GPs) or informal caregivers might serve as a first, global screener to identify older people in need of a 
more extended assessment. Therefore, we aimed to investigate whether proxy assessments are associated with older people’s 
self-reported environmental, physical, psychological, social and overall frailty.
Methods A cross-sectional study was conducted on 78 community-dwelling people aged 60 years and over, their GPs (n = 57) 
and informal caregivers (n = 50). Self-reported frailty was assessed with the Comprehensive Frailty Assessment Instrument. 
GPs and informal caregivers rated each frailty domain and overall frailty on a scale of 0 (not frail at all) to 10 (severely frail). 
Associations between proxy scores and self-reported frailty were examined by correlation analyses.
Results Significant low to moderate associations were found between (1) self-reported physical frailty and physical frailty 
scores given by the GPs (r = 0.366, p ≤ 0.01) and informal caregivers (r = 0.305, p ≤ 0.05), and (2) self-reported psychological 
frailty and psychological frailty scores given by the GPs (r = 0.230, p ≤ 0.05) and informal caregivers (r = 0.254, p ≤ 0.05). 
No significant associations were found between proxy scores and self-reported environmental, social and overall frailty.
Conclusions Global proxy scores as short, subjective screeners for detecting frailty cannot completely replace self-reported 
frailty. Nonetheless, low to moderate correlations were found for physical and psychological frailty ratings, suggesting that 
proxy scores might be of value as a first sign of something being wrong for these domains.

Keywords Cross-sectional studies · Informal caregivers · General practitioners · Independent living · Outcome assessment

Introduction

Although frailty is often seen as merely a physical con-
struct [1], it can also be regarded as a multidimensional 
phenomenon that includes experiencing losses in physical, Membership of the D-SCOPE Consortium is provided in the 
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psychological, social, and environmental aspects [2]. 
Depending on the definition and measure used, preva-
lence rates of frailty vary between 4.2 and 59.1% [3]. 
Recent studies have shown that multidimensional frailty 
is associated with higher age [4], amongst other factors, 
and may lead to negative consequences such as disability 
and increased health care utilisation [5]. Therefore, frailty 
might jeopardise the wish of older people to ‘age in place’ 
[6]. This is also important from a policy perspective, for 
example, in terms of reducing the costs of long-term care 
[7]. In view of the larger proportion of older people in 
society today [8], and the possible negative consequences 
[5], timely detection of frailty is important for prevention 
strategies to reduce the risk of negative outcomes.

In recent years, various detection instruments for frailty 
have been developed, including self-report measures and 
performance-based assessments [9]. However, a short first 
screener, to indicate whether such a more extended assess-
ment is needed, might be favorable [10]. Herewith, the 
perspective of formal and informal caregivers might be 
useful, especially within the context of ‘ageing in place’. 
First, frail older people are likely to become one of the 
largest groups to visit their GP, with GP consultation 
rates at their highest for older age groups [11]. However, 
about 20% of community-dwelling frail older people do 
not have regular contact with their GP [12]. In addition, 
informal caregivers reported that GPs merely focus on 
medical aspects [13], which is not in line with our mul-
tidimensional approach. Therefore, it might be important 
to assess the perspective of informal caregivers as well. 
Of those aged ≥ 75 years, 18.0% received informal care in 
2015 [14], and it is expected that the proportion of people 
aged ≥ 65 years to receive informal care will increase to 
25% by 2030 [15]. Thus, it seems likely that GPs’ and/or 
informal caregivers’ perspectives could serve as a simple, 
short screener to indicate whether a more extended assess-
ment is needed [10].

Some researchers have examined proxy assessments of 
frailty and compared them with objective measures such as 
Fried’s criteria [16]. However, these studies did not focus on 
different frailty domains, nor did they compare proxy assess-
ments with self-reported frailty. Hoogendijk and colleagues 
[17] did compare a multidimensional frailty assessment by 
a GP with a self-report measure. Their findings revealed 
some apparent differences between the two: a prevalence 
rate of multidimensional frailty of 28.6% according to the 
GPs, compared with 36.4% of the older people perceiving 
themselves to be frail based on the Groningen Frailty Indica-
tor [17]. However, discrepancies between ratings on an indi-
vidual level are unknown and ratings were not specified for 
different domains of frailty. Lastly, to the best of our knowl-
edge, previous research has not investigated proxy assess-
ments of multidimensional frailty by informal caregivers.

Therefore, the aim of this study was to assess whether 
GPs and informal caregivers can make reliable estimations 
about the level of frailty as perceived by the older adult, 
which then could serve as a first, global screener. We com-
pared GPs’ and informal caregivers’ perspectives of the 
frailty level of the older adult, by asking simple, short, ques-
tions, with self-reported, multidimensional frailty. Based on 
previous research, it was hypothesized that agreement levels 
would be higher for observable aspects [18, 19], such as 
environmental and physical frailty, and lower for subjective 
aspects [18, 19], such as psychological and social frailty.

Material end methods

Study design and participants

Data from the cross-sectional D-SCOPE study (Detection, 
Support and Care for frail older people: Prevention and 
Empowerment) were used. 121 community-dwelling peo-
ple aged 60 years and over were recruited via six healthcare 
organizations in Flanders, Belgium. Purposive sampling was 
used to over-sample people at risk for frailty [4], in addition 
to snowball sampling. Participants were interviewed in their 
home between November 2015 and April 2016 by trained 
interviewers. Afterwards, participants were asked whether 
their GP and/or informal caregiver could be invited for a 
proxy interview. However, 52 GPs were not interviewed: 1 
older adult did not have a GP (0.8%), 12 refused an assess-
ment by their GP (9.9%), 16 GPs could not be reached dur-
ing the study period (13.2%) and 23 GPs did not want to 
participate (19.0%). In addition, for 62 older people no infor-
mal caregivers were interviewed because 33 respondents did 
not have an informal caregiver (27.3%), 17 refused a proxy 
assessment by their informal caregiver (14.0%), 9 informal 
caregivers could not be reached during the study period 
(7.4%) and 3 refused to participate (2.5%). In the current 
study, older people were only included if they and at least 
one of their proxies completed the frailty measures. The final 
sample consisted of 78 older people, 57 GPs and 50 informal 
caregivers (8 older people did not complete the self-reported 
frailty measure; 12 GPs and 9 informal caregivers did not 
complete each domain of the frailty measure).

Informed consent was obtained from all older people, and 
the Ethics Committee on Human Sciences of the Vrije Uni-
versiteit Brussel approved the study (ECHW_031).

Measures

Sample characteristics

The following socio-demographic characteristics of the older 
people were assessed: age, gender, place of birth, marital 
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status and living arrangement. Additionally, cognition was 
assessed with the Montreal Cognitive Assessment (MoCA) 
which measures, amongst others, attention, memory and ori-
entation [20]. Scores were corrected for educational effects 
by giving one extra point to those with ≤ 12 years of educa-
tion [21]. Whereas the ‘original’ cut-off of < 26 has been 
found to lead to a high number of false positives [22, 23], a 
cut-off of < 24 has been proposed to indicate mild cognitive 
problems [22, 23]; the latter was applied in the present study. 
Age, gender and type of practice were assessed for the GPs, 
and age, gender, nationality, place of birth, marital status, 
living arrangement and relationship with the older adult for 
the informal caregivers.

Frailty

Self-reported multidimensional frailty was assessed using 
the validated Comprehensive Frailty Assessment Instru-
ment (CFAI; [2]), which measures overall frailty and its 
subdomains environmental, physical, psychological and 
social frailty (e.g., ‘My house is in a bad condition/poorly 
kept’; ‘Have you been hampered in less demanding activi-
ties like carrying shopping bags by your state of health?’; ‘I 
feel unhappy and depressed’; and ‘There are enough people 
whom I can rely on when I am in trouble’, respectively). 
Scores on each scale range from 0 to 25, while overall frailty 
ranges from 0 to 100. Higher scores indicate more severe 
levels of frailty, and cut-offs for high frailty per domain and 
for overall frailty have been determined based on two-step 
cluster analyses (De Witte et al., available upon request). 
Cut-off scores for high frailty per domain are as follows: 
7.51 for environmental; 18.81 for physical; 11.51 for psy-
chological; 16.01 for social; and 51.88 for overall frailty.

Proxies were asked to determine the level of frailty of 
the older person per domain and for overall frailty on a ten-
point scale [e.g., ‘On a scale ranging from 0 to 10, how 
frail do you think (name of older adult) is regarding his/
her environment (e.g., adaptation of the home, evaluation 
of the neighbourhood), ranging from “not frail at all” (0) to 
“severely frail” (10)?’]. No exact cut-offs for frailty were cal-
culated. This rating is suggested as a first step in identifying 
frailty to indicate whether a more comprehensive assessment 
is needed [10].

Statistical analyses

First, prevalence rates of high frailty according to the CFAI 
were calculated per domain as well as for overall frailty, 
based on the cut-offs as defined by De Witte et al. (avail-
able upon request). Second, self-reported frailty was trans-
formed into scores with a range of 0–10 (rather than 0–25 
or 0–100, respectively) to facilitate interpretation and com-
parisons with proxy scores. Third, descriptive statistics were 

conducted to characterise the sample. Fourth, normality of 
the data was checked. Z scores for skewness and kurtosis 
were obtained and, due to the sample size (> 50), variables 
with z scores > 3.29 were classified as non-normal [24]. 
Thereafter, Chi-square (categorical data) and independ-
ent samples t tests were performed to explore differences 
in socio-demographics (age, gender, marital status, living 
arrangement), cognitive functioning (MoCA) and self-
reported frailty scores between those included and excluded 
from the current study. Lastly, correlations between proxy 
scores and self-reported frailty were computed using one-
tailed Pearson correlation. Statistical significance was set at 
p < 0.05. All statistical analyses were carried out using IBM 
SPSS Statistics, Version 24 (SPSS Inc., Chicago, IL, USA).

Results

The older people included in the current study (n = 78) did 
not significantly differ from those excluded (n = 43) in terms 
of age, MoCA scores, self-reported frailty and gender. How-
ever, those included in this study were more often living 
with their partner (38.5 versus 18.6%; p = 0.024) or married 
(37.2 versus 14.0%; p = 0.001).

Sample characteristics

The mean age of the older people was 80.0 years (SD 8.2; 
range 61–95), and 60.3% were female. Mean MoCA score 
was 21.1 (SD 4.7, range 10–29). Out of 69 participants who 
completed the MoCA, 65.2% scored < 24, indicating mild 
cognitive problems. Participating GPs had a mean age of 
56.4 years (SD 8.5; range 26–78). The majority were male 
(73.7%) and solo-practitioners (64.9%). Informal caregivers 
had a mean age of 61.8 years (SD 13.8; range 28–92), 72.0% 
were female and most were a child (in-law) of the older 
person (58.0%). More sample characteristics are shown in 
Table 1.

Self‑reported multidimensional frailty and proxy 
scores

The lower part of Table 1 shows mean self-reported frailty 
scores. Scores ranged from 1.7 to 4.8, with lowest scores 
for environmental frailty and highest for physical frailty. 
According to these self-reports, 14.1% of the respondents 
were environmentally frail, 19.2% physically, 20.5% psycho-
logically, 12.8% socially and 30.8% overall (not tabulated).

Tables 2 and 3 show the mean scores and standard devia-
tions for the frailty domains, and the correlations between 
self-reported frailty and proxy scores. Proxy scores ranged 
from 2.6 to 5.1, with lowest scores for environmental frailty 
and highest for physical frailty. There was a significant, 



504 European Geriatric Medicine (2018) 9:501–507

1 3

moderate relationship between self-reported frailty and GPs’ 
scores for physical frailty (r  =  0.366, p  ≤  0.01), and a low 
correlation similarly for psychological frailty (r  = 0 .230, 
p  ≤  0.05). In addition, a significant, moderate relation-
ship between informal caregivers’ scores of physical frailty 
and self-reported physical frailty, (r  =  0.305, p  ≤  0.05), 
and a low correlation similarly for psychological frailty 
(r  =  0.254, p  ≤  0.05) were found. No significant correla-
tions were found for environmental, social or overall frailty.

After conducting correlation analyses separately for those 
aged 80 years and over (n = 39), and 79 years or younger 
(n = 36), differences in correlations were observed. Only 
in those aged 80 years and over a significant association 

Table 1  Sample characteristics

Note. MoCA = Montreal Cognitive Assessment (range 0–30). Frailty: measured with the Comprehensive 
Frailty Assessment Instrument. Higher scores indicate higher levels of frailty (range 0–10)
a n = 77
b n = 55
c n = 69

Older people (n = 78) GPs (n = 57) Informal 
caregivers 
(n = 50)

Sample characteristics
 Sociodemographics
  Age (mean, SD) 80.0 (8.2)a 56.4 (8.5)b 61.8 (13.8)
  Females (%) 60.3 26.3 72.0
  Migration background (%) 15.4 – 2.0

 Current marital status (%)
  Married 37.2 – 66.0
  Divorced 5.1 – 14.0
  Widowed 52.6 – 6.0
  Other 5.1 – 14.0
  Living alone (%) 52.6 – –

 Cognition
  MoCA (mean, SD) 21.1 (4.7)c – –

 Practice (%)
  Solo – 64.9 –
  Duo – 12.3 –
  Group – 22.8 –

 Relationship with older adult (%)
  Partner – – 24.0
  Child (in-law) – 58.0
  Grandchild – – 2.0
  Other family member – – 8.0
  Neighbor – – 8.0

Frailty assessment
 Frailty (mean, SD)
  Environmental 1.7 (1.6)
  Physical 4.8 (3.5)
  Psychological 2.6 (2.4)
  Social 3.9 (1.9)
  Overall 3.3 (1.5)

Table 2  Pearson correlations between older people’s and GPs’ frailty 
assessments (n = 57)

Note.  Frailty: higher scores indicate higher levels of frailty (range 
0–10). Older people: frailty measured with the Comprehensive Frailty 
Assessment Instrument; proxies: 1-item questions

Older people 
(mean, SD)

GPs (mean, SD) Correlation (r, p 
value)

Frailty
 Environmental 1.5 (1.5) 2.6 (2.2) 0.093 (0.245)
 Physical 4.8 (3.3) 4.2 (2.4) 0.366 (0.003)
 Psychological 2.7 (2.3) 3.6 (2.7) 0.230 (0.043)
 Social 3.6 (1.8) 3.0 (2.6) 0.177 (0.094)

Overall 3.2 (1.4) 4.2 (2.6) 0.141 (0.148)
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between GPs’ scores and self-reported physical frailty was 
found (r  =  0.663, p  ≤  0.001), as well as a borderline sig-
nificant association between informal caregivers’ scores and 
self-reported physical frailty (r  = 0.296, p  =  0.056) (find-
ings not tabulated).

Discussion

This study assessed the associations between one-item proxy 
scores by GPs and informal caregivers, as a first screener, 
and self-reported multidimensional frailty in community-
dwelling people aged 60 years and over. The results show 
that the relationship between proxy scores and self-reported 
frailty differs per domain, although proxy scores by GPs and 
informal caregivers were rather consistent. Whereas physical 
and psychological frailty scores by proxies and older peo-
ple were significantly correlated, though only to a low (psy-
chological frailty) to moderate (physical frailty) degree, no 
significant correlations were found for environmental, social 
and overall frailty. Thus, results suggest that proxy scores 
cannot completely replace self-reported multidimensional 
frailty. Nonetheless, for physical and psychological frailty, 
proxy scores might give an initial indication of whether fur-
ther assessment is needed.

Our finding that physical frailty scores are moderately 
related might not be surprising as it corresponds with previ-
ous research on agreement levels [19, 25], and might be due 
to the observable nature of physical frailty [18, 19]. The low 
correlations between psychological frailty scores are compa-
rable with previous research as well [25]. Nonetheless, for 
physical frailty, proxy assessments seem particularly useful 
at higher ages, as correlations only remained significant in 
those aged 80 years and over. This might be explained by 
the well-known relationship between higher age and physi-
cal frailty [1].

However, despite the observable nature of environmental 
frailty, such as housing condition, self-reported and proxy-
assessed environmental frailty were not significantly related. 
This unexpected finding might be explained by proxies 
focusing on the need for adaptations in the house, in con-
trast to older people who prefer a home to which they are 
emotionally attached, even if it is ‘suboptimal’ [26]. Older 
people feel more purposeful when they are able to overcome 
difficulties, such as walking stairs [26]. Both could cause 
older people to self-report lower levels of environmental 
frailty.

Regarding social frailty, previous research has shown dis-
crepancies between patient and GP scores on social aspects 
such as family relationships, possibly because these topics 
are not discussed during consultation [27]. However, while 
they also argued that assessments by family members are 
more similar to self-reports [27], we found no significant 
correlation with the scores of the informal caregivers either. 
Informal caregivers might feel that they are the ones on 
which the older people can rely when in difficulty, whereas 
older people might miss having people around them during 
the day.

However, other factors might explain our findings as well. 
First, proxies might have given a score based on their own 
perspective, rather than what they thought the older adult’s 
perspective would be [28]. Second, frailty is still defined 
merely as a medical concept [29], which is not in line with 
our multidimensional approach. Third, sociodemographic 
characteristics might influence ratings, although findings on 
this differ between studies. While one study showed that 
neither gender, whether or not the patient and proxy live 
together, nor the closeness of the relationship influenced 
the association between scores [30], others argue that the 
amount of time spent together influences whether ratings are 
comparable [19], as does whether patients and proxies live 
together [31]. Fourth, people tend to rate themselves more 
favorably than is the case in reality [32] while proxies tend 
to report more difficulties [25], possibly due to higher levels 
of caregiver burden [25, 33]. Lastly, previous research has 
shown that formal and informal proxies are usually equally 
(in)correct [31], which seems in line with our findings.

Strengths and limitations

This study has several strengths. First, it is the first study to 
assess formal and informal proxy scores of environmental, 
physical, psychological, social and overall frailty. Second, 
our inclusion rate of proxy scores by GPs (57.0%) lies within 
the range of other studies [34]. However, some limitations 
should be mentioned as well. First, different frailty meas-
ures were applied in the different populations. Consequently, 
scores by the older people and their proxies were not directly 
comparable. Because there are no cut-offs for the proxy 

Table 3  Pearson correlations between older people’s and informal 
caregivers’ frailty assessments (n = 50)

Note.  Frailty: higher scores indicate higher levels of frailty (range 
0–10). Older people: frailty measured with the Comprehensive Frailty 
Assessment Instrument; proxies: 1-item questions

Older people 
(mean, SD)

Informal car-
egivers (mean, 
SD)

Correlation (r, p 
value)

Frailty
 Environmental 1.8 (1.7) 2.6 (0.7) 0.121 (0.202)
 Physical 4.7 (3.7) 5.1 (2.2) 0.305 (0.016)
 Psychological 2.3 (2.2) 4.1 (2.3) 0.254 (0.038)
 Social 3.9 (1.9) 3.5 (2.7) 0.027 (0.427)

Overall 3.3 (1.6) 4.7 (2.4) 0.127 (0.189)
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measures available, the number of false positives and false 
negatives could not be determined. Nonetheless, as both 
scores ranged from ‘not frail at all’ to ‘severely frail’, it was 
possible to examine correlations. Second, participants had 
relatively low scores on the MoCA, and cognitive impair-
ment could cause denial of problems or reduced awareness 
of problems [35]. However, it is known that many partici-
pants score below the cut-off in population-based cohorts, 
and it has been argued that this threshold should be lower 
[36]. Yet, there is no consensus about an optimal cut-off 
score so far [36]. Third, the sample size was relatively low, 
partly due to the high number of missing values (i.e., on 
the frailty measures or because no proxy assessments were 
conducted). However, significant differences between those 
included and excluded were only found for living arrange-
ment and marital status, which might have merely influenced 
whether a spouse was available as an informal proxy.

Conclusion and implications

Proxy scores cannot be a substitute for self-reported frailty, 
although proxy scores of physical and psychological frailty 
might serve as a first step in the process of screening (i.e., 
as an indicator for the need of a more extended assessment). 
However, further research should be conducted to gain more 
insight into factors underlying these discrepancies.

First, future studies should include a larger number of 
older people and proxies, and should assess self-reported 
frailty with both a validated scale and a simple, one-item 
measure. In addition, factors that might influence correla-
tion levels, such as contact frequency, should be taken into 
account. Furthermore, the potentially different perspectives 
of older people and their proxies could be investigated in 
more depth by means of a qualitative study. Moreover, longi-
tudinal studies should take adverse outcomes into account, to 
be able to investigate the predictive value of proxy-assessed 
frailty per domain, and if this differs compared with self-
reported frailty. Lastly, whereas we aimed to compare proxy 
assessments with self-reported frailty, for clinical practice 
it might be necessary to gain insight into multiple perspec-
tives (i.e., from the older people as well as from proxies) to 
develop a richer understanding of the actual frailty level of 
the older person [29], given that frailty is a multidimensional 
and complex construct.
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