
This item is the archived peer-reviewed author-version of:

Exploring cognitive frailty : prevalence and associations with other frailty domains in older people with

different degrees of cognitive impairment

Reference:
De Roeck Ellen, van der Vorst A., Engelborghs Sebastiaan, Zijlstra G.A.R., Dierckx E..- Exploring cognitive frailty : prevalence and associations with other frailty

domains in older people with different degrees of cognitive impairment

Gerontology - ISSN 0304-324X - 66:1(2020), p. 55-64 

Full text (Publisher's DOI): https://doi.org/10.1159/000501168 

To cite this reference: https://hdl.handle.net/10067/1611070151162165141

Institutional repository IRUA



1 

 

Exploring cognitive frailty: prevalence and associations with various 

frailty domains in older people with and without cognitive 

impairment 

 

 

Ellen E. De Roeck 1,2 †, Anne van der Vorst3  †, Sebastiaan Engelborghs2,4*, G.A. Rixt Zijlstra3, Eva 

Dierckx 1,5 *, D-SCOPE consortium^ 

 

1 Developmental and Lifespan Psychology, Vrije Universiteit Brussel, Brussels, Belgium 
2 Laboratory of Neurochemistry and Behavior, Institute Born-Bunge, University of Antwerp, Antwerp, 

Belgium 
3 Department of Health Services Research, CAPHRI Care and Public Health Research Institute, 

Maastricht University, Maastricht, the Netherlands 
4 Department of Neurology and Memory Clinic, Hospital Network Antwerp (ZNA) Middelheim and 

Hoge Beuken, Antwerp, Belgium 
5 Alexian Psychiatric Hospital, Tienen, Belgium 

 

 

Short title 

Cognitive frailty and the association with other frailty domains 

 

 

*Corresponding Author 

Prof. dr. Eva Dierckx 

Vrije Universiteit Brussel 

Faculty of Psychology and Educational Sciences  

Pleinlaan 2 

1050 Brussels, Belgium. 

Tel: +32 2 629 36 22 

Fax: +32-2-629 25 32 

E-mail: eva.dierckx@vub.be 

 

† Ellen De Roeck and Anne van der Vorst should be considered joint first author. 

 

^ Membership of the D-SCOPE Consortium is provided in the Acknowledgments 

 

 



2 

 

Keywords 

Cognitive Frailty; Cognitive Decline; Multidimensional Frailty; Mild Cognitive Impairment; 

Community-Dwelling



3 

 

1. Abstract 1 

Background: Cognitive frailty has long been defined as the co-occurrence of mild cognitive deficits 2 

and physical frailty. However, recently, a new approach to cognitive frailty has been proposed: 3 

cognitive frailty as a distinct construct. Nonetheless, the relationship between this relatively new 4 

construct of cognitive frailty and other frailty domains is unclear.  5 

Objectives: The aims of this study were to explore the prevalence of cognitive frailty in groups with 6 

different levels of cognitive impairment, as well as to explore the associations between frailty 7 

domains, and if this varies with level of objective cognitive impairment. 8 

Method: Cross-sectional data from three research projects among community-dwelling people aged 9 

>60 years, with increasing levels of objective cognitive impairment, were used: (1) a randomly 10 

selected sample (n=353); (2) a sample at increased risk of frailty (n=95); and (3) a sample of memory 11 

clinic patients who scored 0.5 on the Clinical Dementia Rating scale – according to the ‘original’ 12 

definition of cognitive frailty (n=47). Multidimensional frailty was assessed with the Comprehensive 13 

Frailty Assessment Instrument – Plus, and general cognitive functioning with the Montreal Cognitive 14 

Assessment. Descriptive statistics and linear regression were used to determine the prevalence of 15 

cognitive frailty and to explore the relationship between cognitive frailty and the other types of 16 

frailty in each sample. 17 

Results: The prevalence of cognitive frailty increased along with the level of objective cognitive 18 

impairment in the three samples (range: 35.1–80.9%), while its co-occurrence with (one of) the other 19 

types of frailty was most frequent in the frail and community samples. Regarding its relationship with 20 

the other domains, cognitive frailty was positively associated with psychological frailty’s subdomain 21 

mood disorder symptoms in all three samples (p≤.01), while there was no significant association with 22 

environmental frailty and social loneliness. The associations between cognitive frailty and the other 23 

types of frailty differed between the samples.  24 

Conclusion: Psychological and cognitive frailty are strongly associated, irrespective of the objective 25 

level of cognitive impairment. In addition, it is shown that cognitive frailty can occur independently 26 

from the other frailty domains, including physical frailty, and therefore it can be seen as a distinct 27 

concept. 28 

29 
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2. Introduction 30 

With the global growth of the proportion of elderly people [1], and recognition of the importance of 31 

aging in place [2-4], frailty has become an increasingly important concept. Instead of focusing purely 32 

on physical aspects [5], there is a growing tendency to view frailty from a multidimensional 33 

perspective. In these multidimensional approaches, psychological and social factors [6-7], cognitive 34 

functioning [6,8-9], and environmental factors are taken into account as well [10].  35 

 In recent years, especially increasing attention has been paid to cognitive frailty – 36 

resulting in several conceptualizations, along with different ways to measure it. Initially, merely 37 

memory problems were taken into account, i.e. in the Groningen Frailty Indicator [9] and Tilburg 38 

Frailty Indicator [6]. In 2013, an international consensus group defined cognitive frailty as the 39 

presence of physical frailty and a score of 0.5 on the Clinical Dementia Rating scale (CDR; [11]), 40 

without the presence of dementia [12]. It was conceptualized as a condition that increases the risk of 41 

cognitive impairment [12-14], but is not a clinical condition itself [12]. This definition was further 42 

refined in 2015 by Panza and colleagues [Panza, 2015]. They suggested classifying cognitive frailty 43 

into a reversible and a potentially reversible form. The reversible form is comparable to Subjective 44 

Cognitive Impairment and can be seen as precursor of potentially reversible cognitive frailty. The 45 

potentially reversible form is related to mild cognitive impairment (MCI), which means there has to 46 

be objective cognitive impairment. The new concept of reversible cognitive frailty has shown to be a 47 

short- and long-term predictor of all-cause mortality and overall dementia in a Italian longitudinal 48 

study with 2150 older participants [Solfrizzi et al. 2017].  In 2018 a new measure of cognitive frailty 49 

was developed by De Roeck et al. [8] based on the reversible form of Panza et al. [Panza, 2015], in 50 

which several components of cognitive functioning, such as learning abilities and attention, are taken 51 

into account. The main distinction between this measure and the definition as proposed by Kelaiditi 52 

et al. [12] and Panza et al. [Panza, 2015] is that cognitive frailty was defined as a distinct concept and 53 

thus that it can occur without the presence of physical frailty. It seems worthwhile to verify the 54 

definition by De Roeck et al. [8], because on a conceptual level, cognitive frailty indeed differs from 55 

the other types of frailty as it measures additional aspects (e.g. difficulty learning new things).  56 

In addition to a lack of research on cognitive frailty as a distinct construct and its prevalence, 57 

little is known about its relationship with other types of frailty. Most previous research has examined 58 

the relationship between objective cognitive impairment, as measured by instruments, rather than 59 

cognitive frailty (i.e. subjective complaints), and one or more other types of frailty. For example, 60 

Gobbens et al. [6] found that cognitive impairment, as assessed with the Mini Mental State 61 

Examination, was correlated with physical and social frailty, but not with psychological frailty. The 62 

most frequently studied relationship is that between objective cognitive impairment and physical 63 

frailty [13, 15-17], which have consistently been found to be positively associated. The combination 64 

of cognitive and physical dysfunction has been linked to adverse outcomes, such as increased risk of 65 

progression to dementia [18] or other neurocognitive disorders [19]. There have been no studies 66 

examining the relationship between environmental frailty and cognitive impairment and no studies 67 

investigating how stable these potential associations are across levels of cognitive frailty. However, 68 

associations between cognitive frailty and the other domains may vary between groups (e.g. the 69 

general community-dwelling older population versus memory clinic patients). Gaining insight into the 70 

associations between the domains in different populations, would make it possible to make 71 

interventions more individually tailored (i.e. by knowing on which frailty domains the focus should be 72 

in each population). 73 
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To conclude, it seems worthwhile to gain further insight into the conceptualization of 74 

cognitive frailty as a distinct concept [8], as it differs from the other domains on a conceptual level. In 75 

addition, while previous research indicates that it is important to assess cognitive frailty in relation to 76 

the other domains, there is a dearth of research in this area, which makes it more difficult to design 77 

effective interventions. Multidisciplinary, tailored interventions can only be developed and 78 

implemented when (1) the underlying conceptualization of concepts such as cognitive frailty are 79 

clear; (2) the relationships between the different types of frailty are understood; and (3) information 80 

about individuals’ pattern of frailty is available. The aims of this study were, therefore, to explore the 81 

prevalence of cognitive frailty in groups with different levels of cognitive impairment, as well as to 82 

explore the associations between frailty domains.  83 

84 
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3. Materials and Methods 85 

3.1 Study Participants 86 

Cross-sectional data from three different research projects were used. The general inclusion criteria 87 

were as follows: community-dwelling people aged 60 years and over, living in Flanders or Brussels. 88 

The first sample was a random sample of 353 individuals; people with a diagnosis of dementia, MCI, 89 

severe psychiatric disorders or analphabetism were excluded. These participants were recruited and 90 

tested by final year undergraduate psychology students from the Vrije Universiteit Brussel (Brussels, 91 

Belgium). The second sample compromised 121 older people with a high probability of being frail 92 

who were recruited on behalf of the Detection, Support and Care of Older People: Prevention and 93 

Empowerment (D-SCOPE) project with help from different Flemish care organizations and through 94 

snowball-sampling. More details about the selection of this sample can be found in Dury et al. (2018) 95 

[Dury 2018] People with a diagnosis of dementia or severe psychiatric disorder were excluded. 96 

During the selection process risk profiles for frailty, described in detail in a manuscript from Dury et 97 

al. (2017) [20] were taken into account in order to oversample frail older people. Data were collected 98 

by six trained PhD students. The third sample consisted of 47 memory clinic patients with a reported 99 

CDR score of 0.5, who had visited the Memory Clinic of the Hospital Network Antwerp. The exclusion 100 

criteria were a history of neurological diseases or comorbid neurological disorder, and severe 101 

psychiatric illness. Data were collected by one trained PhD student (psychologist). Hereafter the 102 

three samples will be referred to as the ‘community’, ‘potentially frail’ and ‘clinical’ samples, 103 

respectively. People were excluded from all samples if there were missing values in the CFAI–Plus or 104 

Montreal Cognitive assessment (MoCA; for more details see heading Measurements) (community 105 

sample n=2; frail sample n=26; clinical sample: n=0). All three studies are part of a bigger research 106 

project. This bigger research project is called D-SCOPE. Therefore, the same neuropsychologists 107 

trained the different administrators in the same way for the different studies. 108 

All participants were recruited between December 2015 and April 2017. Research protocols 109 

were approved by the local ethical committees (i.e. of the Vrije Universiteit Brussel for the frail 110 

sample; ECHW_031; and of the University of Antwerp / Antwerp University Hospital for the 111 

community and clinical samples: B300201525772). Written, informed consent was obtained from all 112 

participants prior to data collection. 113 

 114 

3.2 Measurements 115 

First, the following socio-demographic characteristics were assessed in all three samples: age, 116 

gender, education, and marital status. Second, frailty was measured with the 25-item CFAI-Plus 117 

[8,10] This self-report questionnaire measures cognitive (e.g. ‘I have trouble remembering things that 118 

happened recently´), environmental (e.g. ‘My house is in a bad condition/poorly kept’), physical (e.g. 119 

‘I have been hampered by my state of health in less demanding activities like carrying shopping 120 

bags’), psychological (e.g. ‘I feel unhappy and depressed’), and social (e.g. ‘I know many people 121 

whom I can totally trust’) frailty. There are two components to both psychological and social frailty, 122 

respectively mood disorders and emotional loneliness, and social loneliness and social support 123 

network. Cognitive, environmental and social frailty are rated on a five-point scale (0 = completely 124 

disagree; 4 = completely agree), as is emotional loneliness (a subdomain of psychological frailty). 125 

Physical frailty is rated on a three-point scale (0 = not at all; 1 = up to three months; 2 = more than 126 

three months) and mood disorders (a subdomain of psychological frailty) on a four-point scale (0 = 127 
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not at all; 3 = considerably more than usual) [8, 10]. Scores for each frailty domain range from 0 to 128 

25, and cut-offs for high frailty are as follows, cognitive: 10.94 [8]; environmental: 7.51; physical: 129 

18.81; psychological: 11.51; social: 16.01 [21]. Third, the MoCA, a brief cognitive screening tool 130 

designed to detect MCI or mild dementia [22], was used to assess overall cognitive functioning in all 131 

three samples. The MoCA examines multiple domains of cognitive functioning including short-term 132 

memory, executive functioning, attention, and temporal and spatial orientation. Total score ranges 133 

from 0 to 30 and higher scores indicate better cognition. To correct for educational effects 134 

participants with ≤12 years of education received one extra point [23]. Lastly, in the clinical sample, 135 

impairments in six domains of cognitive functioning (such as memory, orientation, and personal care) 136 

were rated using the CDR [11].  137 

 138 

3.3 Statistical Analyses 139 

First, descriptive statistics for each sample were calculated and the included and excluded group for 140 

the frail sample were compared with independent sample t-test. Due to the small sample size of de 141 

excluded group in the community sample, no analysis were performed. Second, skewness and 142 

kurtosis of each variable were checked in each sample to determine whether the distribution 143 

violated the assumption of normality [24]. Because the clinical sample was small-sized, the cut-off for 144 

non-normality was set at z > 1.96 for both skewness and kurtosis [25]. For the medium-sized frail 145 

sample, the cut-off for non-normality was set at z >3.29, and absolute values of skewness and 146 

kurtosis were assessed for the community sample (n>300) [25]. Third, differences between the three 147 

samples were assessed using one-way ANOVAs in the case of normally distributed variables (age; 148 

MoCA; cognitive frailty; and social frailty’s subdomain potential support network), Kruskal-Wallis 149 

tests in the case of non-normally distributed variables (environmental and physical frailty; 150 

psychological frailty (including both subdomains); and social frailty (including the subdomain 151 

emotional loneliness), and chi-squared tests for categorical variables (gender). Any overall 152 

differences were analyzed pairwise using independent sample t-tests (normally distributed variables) 153 

or Mann-Whitney U tests (non-normally distributed variables). In addition, co-occurrence of 154 

cognitive frailty was assessed using crosstabs and chi-squared tests. Finally, multiple linear regression 155 

models were used to examine the relationship between cognitive frailty and the other frailty 156 

domains. These analyses were conducted separate in each sample, after checking collinearity using 157 

the VIF and tolerance statistics [26]. Because previous research had shown that cognition has 158 

different relationships with social loneliness (social frailty subdomain) and emotional loneliness 159 

(psychological frailty subdomain) [27], the subdomains were taken into account, rather than the 160 

overall domains. To conclude, age and environmental and physical frailty, and the subdomains of 161 

psychological and social frailty were predictors, while cognitive frailty was the dependent variable. 162 

Age was taken into account as it was associated with cognitive frailty (data not presented). Statistical 163 

significance was set at p≤0.05 and analyses were performed using SPSS 24 (IBM Corp., Armonk, NY, 164 

USA). 165 

166 
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4. Results 167 

4.1 Sample characteristics 168 

Initially 523 participants were enrolled for this study (community sample n=355; frail sample n=121; 169 

clinical sample n=47). After applying the exclusion criteria a total of 495 participants were included in 170 

the analysis (community sample n=353; frail sample n=95; clinical sample n=47). In the frailty group 171 

there was significant difference in age and physical frailty between the excluded (age M=82 years 172 

SD=8.4 years, physical frailty M=20.5, SD=7.6) and included sample (age M=78 years SD=8.6years, 173 

physical frailty M=10.8, SD=8.7) (Age p=.035; physical frailty p<.001). For all other parameters (MoCA 174 

score, psychological, social, environmental and cognitive frailty) there were no significant differences 175 

between the in- and excluded participants from the frail sample (p<.050). Table 1 shows socio-176 

demographic characteristics, mean MoCA and frailty scores by sample. There were significant 177 

differences between the three samples with respect to MoCA score and cognitive, environmental, 178 

physical, and psychological frailty, including its subdomain mood disorder symptoms. In addition, 179 

there was a trend for a difference in the level of social frailty between the three groups, and a 180 

significant difference for its subdomain social loneliness. Post hoc tests (not tabulated) revealed 181 

differences between the community and frail samples with respect to mean MoCA score (p<.001) 182 

and cognitive (p=.006), environmental (p<.001), and psychological (p=.002) frailty (p<.001), as well as 183 

the psychological frailty subdomains of mood disorders (p<.001) and emotional loneliness (p=.031). 184 

The community and clinical samples differed with respect to mean age (p = .034), mean MoCA score 185 

(p<.001), cognitive frailty (p<.001), environmental frailty (p<.001), and psychological frailty (p = .002), 186 

including both subdomains (mood disorders (p<.001) and emotional loneliness (p = .034)). Lastly, the 187 

frail and clinical samples differed with respect to mean age (p = .043), mean MoCA score (p=.009), 188 

cognitive (p<.001) and environmental frailty (p<.001), and psychological frailty (p = .002), including 189 

both subdomains (mood disorders (p<.001) and emotional loneliness (p = .031)) (post hoc 190 

comparisons are not tabulated). 191 

 192 

- Insert Table 1 here - 193 

 194 

4.2 Prevalence per Frailty Domain, and Co-occurrence with Cognitive Frailty 195 

Table 2 shows the prevalence of frailty in each domain by sample. The prevalence of cognitive frailty 196 

was 35.1%, 51.1% and 80.9% in the community, frail and clinical samples, respectively. 197 

Environmental, physical, and social frailty were most prevalent in the frail group (16.8%, 16.8%, and 198 

15.8%, respectively), and psychological frailty in the clinical group (25.5%). Environmental and 199 

psychological frailty were least prevalent in the community sample, whereas physical and social 200 

frailty were least prevalent in the clinical sample.   201 

Regarding the co-occurrence, 50–100% of the respondents who were frail on an environmental, 202 

physical or psychological level also reported cognitive frailty. Regarding social frailty, 100% of the 203 

respondents in the frail and clinical sample who were socially frail also reported cognitive frailty. In 204 

the community sample, only 24.4% of the people who were socially frail reported co-occurring 205 

cognitive frailty. 206 

 207 

- Insert Table 2 here - 208 
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 209 

4.3 Relationship between Cognitive Frailty and the Other Domains 210 

Table 3 shows the findings from the multiple linear regression analyses. In the community sample, 211 

cognitive frailty was positively associated with age, physical frailty, mood disorder symptoms and 212 

emotional loneliness, and negatively associated with potential support network. In both the frail and 213 

clinical sample, only mood disorders were related to cognitive frailty.  214 

 215 

- Insert Table 3 here – 216 

217 
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5. Discussion 218 

This study aimed to explore the prevalence of cognitive frailty in groups with different levels of 219 

cognitive impairment, as well as the associations between frailty domains in 495 community-dwelling 220 

older people aged ≥60 with different levels of objective cognitive impairment. Regarding the 221 

prevalence, it is shown that cognitive frailty as an independent domain was most prevalent in the 222 

clinical sample (80.9%), followed by the frail sample (51.6%) and finally the community sample 223 

(35.1%). This is consistent with previous research indicating that objective cognitive impairment and 224 

subjective cognitive complaints often co-occur [28]. These prevalence figures are also consistent with 225 

previous research on community samples. For example, Fritsch et al. [29] reported that 27.1% of 226 

participants living at home reported subjective memory complaints, whilst Mewton et al. [30] 227 

reported a prevalence of 33.5% in a similar sample. Nonetheless, in a recent literature review, lower 228 

prevalence rates of cognitive frailty were reported, namely 1.0–12.1% in community-dwelling 229 

samples, which increased up to 39.7% in clinical settings [31]. However, they only included studies in 230 

which physical functioning was taken into account in the definition of cognitive frailty as well. The 231 

combination of (subjective) cognitive complaints and physical frailty can explain the lower 232 

prevalence. Indeed if we combine cognitive and physical frailty our results are more in line with the 233 

previously discussed prevalence rates (see table 2). Another explanation could lay in the  different 234 

ways cognitive frailty is operationalized in the different studies. The prevalence rates are also for 235 

reversible and potentially reversible cognitive frailty. In this study only reversible cognitive frailty was 236 

used. It is possible that cognitive complaints are more common in community based samples, then 237 

actual cognitive impairment.  238 

Regarding the relationship with the other frailty domains, it was observed that the co-occurrence of 239 

cognitive frailty with (one of) the other types of frailty was most frequent in the frail and community 240 

samples. When assessing the specific associations between cognitive frailty and the other types of 241 

frailty in each group, three patterns were observed consistently. First, social loneliness (e.g. not 242 

having enough people to rely on, an aspect of social frailty) was not related to cognitive frailty in any 243 

of the samples. This might seem unexpected, as Holmén et al. [27] found that social loneliness was 244 

negatively related to cognitive impairment. Nonetheless, because the people in our clinical sample 245 

were aware of their impairment and it was at an early stage, it seems likely that they were receiving 246 

social support from people around them.  247 

Second, environmental frailty was not associated with cognitive frailty in all three samples. 248 

Nonetheless, while only 50% of the community-dwelling sample who was environmentally frail also 249 

reported cognitive frailty, this increased to 68.8% in the frail, and even 100% in the clinical sample. 250 

Therefore, it seems plausible that due to the low sample size of the clinical group, there was not 251 

sufficient statistical power to identify a significant association. It is known that adaptations are 252 

sometimes needed to enable aging in place in people with cognitive impairment [32]. Therefore, we 253 

hypothesized that respondents in the clinical group had a relatively high awareness of their illness, 254 

and consequently might have been aware that they would need to make adjustments to their home 255 

if their cognitive impairment was to worsen. 256 

Third, the mood disorders variable (psychological frailty subdomain), which captures minor 257 

depressive symptoms (e.g. feeling unhappy and depressed) [10], was positively associated with 258 

cognitive frailty in all three samples. Although it is well-known that depression is associated with 259 

objective cognitive deficits [33], there is less evidence on its relationship with subjective cognitive 260 

complaints. Nonetheless, Zlatar et al. [34] found that subjective cognitive complaints were associated 261 
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with depression, even after adjusting for objective cognitive impairment. It is also possible that the 262 

combination of subjective cognitive complaints and depressive symptoms might be a precursor of 263 

dementia [34]. Our findings and those of Seo et al. [35] seem related, as mood disorders and 264 

cognitive frailty were associated in all samples, but co-occurred more frequently at higher levels of 265 

cognitive impairment (93.3% of those in the clinical sample who had mood disorders also reported 266 

cognitive frailty). It therefore is important to assess the cognitive frailty level of people who report 267 

mood disorders, and to assess mood disorders in people who report cognitive frailty.  268 

Differences between samples were also observed. First, emotional loneliness (e.g. missing 269 

having people around), which is a component of psychological frailty, was strongly associated with 270 

cognitive frailty in the community sample, but not in the frail or clinical samples. Previous research 271 

by Holmén et al. [27] found that emotional loneliness decreased with cognitive functioning, which 272 

might explain why we only detected an association between emotional loneliness and cognitive 273 

frailty in participants with relatively high levels objective cognitive functioning. Therefore, our 274 

findings indicate that the same relationship might hold for cognitive frailty (i.e. emotional loneliness 275 

decreases in people with lower levels of cognitive frailty), although we were not able to determine 276 

causal relationships. 277 

Analysis of the potential social support network component of social frailty suggested that it 278 

was negatively associated with higher cognitive frailty, but only in the community sample. Previous 279 

studies have found that people who lack social ties are at increased risk of objective cognitive decline 280 

relative to their counterparts with more extensive social networks, as social networks are important 281 

for mental stimulation and maintenance or enhancement of cognitive reserve [36]. On this basis we 282 

might have expected to find the same negative association in all three samples, but it should be 283 

remembered that we measured subjective cognitive functioning (cognitive frailty) rather than 284 

objective cognitive impairment and there is a difference between one’s potential social support 285 

network and one’s actual social network.  286 

Furthermore, physical frailty was only associated with cognitive frailty in the community 287 

sample. Numerous studies have examined the association between physical frailty and objective 288 

cognitive impairment. An overview by Canevelli et al. [13] concluded that cognitive impairment and 289 

physical frailty were strongly linked, but the vast majority of studies on which this review was based 290 

have assessed community-dwelling older people, i.e. a sample analogous to our community sample, 291 

the only sample in which we observed an association between physical and cognitive frailty. In 292 

addition, physical frailty increases with age [20], and our clinical sample had the lowest mean age of 293 

the three samples, which might explain why physical frailty was not (yet) that prevalent and was not 294 

associated with cognitive frailty.  295 

Lastly, age was strongly associated with cognitive frailty, but only in the community sample, 296 

yet on the basis of previous research [37] we had expected to find this association in all three groups. 297 

Possible explanation are that participants in the frail sample were selected on the basis of a broad 298 

range of risk variables, not just age [20], and the participants in the clinical sample were relatively 299 

young, as mentioned before.  300 

Regarding the conceptualization of cognitive frailty as a distinct construct, only ten of the 301 

older people in the clinical sample (21.3%) would be regarded cognitively frail based on the definition 302 

by Kelaiditi et al. [12] –  i.e. being physical frail and scoring 0.5 on the CDR. Nonetheless, these ten 303 

people were all part of the respondents from the clinical group who were regarded cognitively frail 304 

according to the CFAI–Plus [8] (80.9%; findings not tabulated). In addition, physical frailty was only 305 
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associated with cognitive frailty in the community sample. Therefore, it can be argued that cognitive 306 

frailty indeed can be seen as a distinct construct – which should be further investigated.   307 

 308 

5.1 Strengths and Limitations 309 

This study has several strengths. First, we analyzed three different samples with varying levels of 310 

objective cognitive impairment, including a random sample of people living in their own homes. We 311 

thus were able to explore whether the relationship between cognitive frailty and other types of 312 

frailty varied with level of cognitive functioning. Second, we assessed several aspects of frailty, 313 

whereas most previous studies have only looked at one or two frailty domains (usually physical and 314 

social frailty). 315 

Some limitations of the study should also be acknowledged. First, full neuropsychological 316 

assessments of the community and frail sample were not available. Our aim, however, was to get an 317 

overall indication of level of cognitive functioning in each sample and the MoCA is appropriate for 318 

this purpose. Second, there was a relatively high proportion of potential participants whom were 319 

excluded from the frail sample due to missing data, and it is likely, especially because there older and 320 

more physically frail, that the most frail participants were excluded from the frail sample. Third we 321 

cannot state with certainty that none of the participants in the community and frail samples had MCI 322 

or dementia. If without our knowing people with cognitive decline are included in this samples 323 

cognitive frailty prevalence estimates in these two samples could be biased. Fourth all frailty domains 324 

are measured with the  CFAI-plus, we therefore have to be careful to generalize the results as these 325 

are  probably partly restricted to our assessment method. Fifth we used the initial samples from each 326 

individual study and assumed to find a different level of actual cognitive performance in each 327 

sample. With our study design there is overlap in cognitive performance between the samples. 328 

Therefore we are not sure that the found differences were caused/associated to cognitive status or 329 

also other aspects not included. Another option was pooling all the data and redefine groups based 330 

on their actual cognitive performance. However we believe that it was important to keep the initial 331 

samples. As each sample represents a different group of people to focus on for interventions.  332 

 Lastly, the community sample was by far the largest (n=353; frail n=95, clinical n=47), so the 333 

analyses of this sample had greater statistical power.  334 

 335 

5.2 Implications for Future Research and Clinical Practice 336 

In today’s aging society, with the number of frail older people increasing, there is a need for 337 

longitudinal research on the time course of relationships between the different frailty domains. Our 338 

results suggest that both researchers and clinicians should pay special attention to the relationship 339 

between cognitive and psychological frailty. Longitudinal research projects could study whether the 340 

presence of both cognitive and psychological frailty, and specific mood disorders, can indeed be used 341 

as a marker for risk of dementia, as suggested by Seo et al., [35]. When this is the case, this sample 342 

might particularly benefit from early, multimodal prevention strategies integrating interventions 343 

focusing on cognitive and psychological functioning. In addition, longitudinal research is needed to 344 

evaluate the temporal course of interactions between the various frailty domains, for example to 345 

determine whether the pattern of associations between frailty domains is different in the general 346 

population of older people living in the community from what it is in more vulnerable populations 347 

such as our frail and clinical sample. This knowledge could be used to develop clinical guidelines for 348 
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detection of frailty and follow-up of older people deemed at risk of adverse outcomes. Moreover, it 349 

seems worthwhile to investigate the predictive value of cognitive frailty as a distinct construct [8], 350 

compared to cognitive frailty as defined by Kelaiditi et al. [12]. Although there seems to be a 351 

common ground (i.e. all of the respondents who were cognitively frail according to Kelaiditi et al. [12] 352 

(21.3%, not tabulated) were also frail according to the CFAI–Plus [8]), there also seem to be 353 

differences (i.e. 80.9% of the clinical sample was cognitively frail according to the CFAI–Plus [8]). 354 

From a clinical perspective it appears that it would be sensible to assess a broad spectrum of 355 

frailty domains in the general population of older people living at home, but to focus on mood 356 

disorders and cognitive frailty in people in a clinical setting. Therefore the CFAI-plus is very useful as a 357 

first screening instrument. The CFAI-plus measures five frailty domains and makes it easy to compare 358 

the frailty domains with each other. Moreover the same amount of attention is paid to each frailty 359 

domain. In this way clinicians can easily see on which domains they have to focus their attention. In 360 

line with this idea it is useful to see each frailty domain as a separate concept. In this way none of the 361 

domains is overlooked.  362 

 363 

5.3 Conclusion 364 

In older people living at home cognitive frailty increases with level of cognitive impairment and is 365 

often accompanied by one or more other types of frailty, especially physical and social frailty. It is 366 

important to include cognitive frailty in multidimensional clinical assessments of frailty. Robust 367 

associations were found between cognitive and psychological frailty, in particular the mood disorders 368 

subdomain. Physical and social frailty, and more specifically the (lack of a) potential social support 369 

network, seem to be particularly associated with cognitive frailty in the general population of older 370 

people living at home. Moreover, cognitive frailty can be seen as an independent domain, as it can 371 

occur separately from physical frailty. 372 

373 
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6. Appendix 374 

Table 1. Sociodemographic Characteristics and MoCA and CFAI scores by Sample 375 

  
Community 

(n=353) 

Frail  

(n=95) 

Clinical 

(n=47) 
p-value 

Sociodemographic characteristics  

Age (mean, SD)) 77.7 (8.3) 78.2 (8.3) 75.3 (6.8) .129 

Gender ((%) 
    

Female 55.0% 57.9% 53.4% .736 

Cognition (mean, SD) 
    

MoCA 25.1 (3.2) 21.6 (4.6) 19.5 (4.3) ≤.001 

Frailty (mean, SD) 
    

CFAI-Plus 
    

Cognitive 6.8 (5.4) 8.5 (5.31) 15.7 (7.3) ≤.001 

Environmental 2.6 (3.5) 4.6 (4.14) 3.5 (4.7) ≤.001 

Physical 9.1 (8.4) 10.8 (8.77) 4.9 (7.7) ≤.001 

Psychological 4.4 (4.5) 6.6 (5.75) 6.8 (6.9) .003 

Mood disorders 1.7 (2.2) 2.7 (2.7) 3.9 (4.0) ≤.001 

Emotional loneliness 2.8 (2.9) 3.9 (3.8) 2.8 (3.5) .093 

Social 9.8 (4.9) 10.1 (5.04) 8.1 (4.2) .053 

Social loneliness 3.2 (3.3) 3.2 (3.0) 2.0 (2.4) .029 

Potential support network 6.6 (3.0) 6.9 (3.0) 6.1 (2.3) .346 

Note: MoCA: high scores indicate good cognitive functioning (range: 0-30). CFAI-Plus: high scores indicate high 376 

frailty (domain ranges: 0-25, subdomain ranges (psychological and social frailty): 0-12.5). Differences between 377 

the three samples were assessed using one-way ANOVAs in the case of normally distributed variables and 378 

Kruskal-Wallis tests in the case of non-normally distributed variables;  Pairwise comparisons are reported in the 379 

text.  380 

 381 

382 
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Table 2. Prevalence of Cognitive Frailty and Other Types of Frailty by Sample  383 

  
Community  

(n=353) 

Frail  

(n=95) 

Clinical  

(n=47) 

Frailty 
   

Cognitive  35.1% (n=124) 51.6% (n=49) 80.9% (n=38) 

Environmental 9.6% (n=34) 16.8% (n=16) 14.9% (n=7) 

Co-occurrence n=17 *** n=11 * n=7  

Physical 12.7% (n=45) 16.8% (n=16) 8.5% (n=4) 

Co-occurrence n=25 *** n=14 * n=3  

Psychological 7.1% (n=25) 22.1% (n=21) 25.5% (n=12) 

Co-occurrence n=14 *** n=17 ** n=11  

Social 12.7% (n=45) 15.8% (n=15) 6.4% (n=3) 

Co-occurrence n=11 n=15 * n=3  

Note: Prevalence figures represent the proportion of participants with above-threshold scores (see Methods 384 

section for thresholds). Co-occurrence relates to cognitive frailty. * p≤.05, ** p≤.01, *** p≤.001 and was 385 

measured using crosstabs and chi-squared tests. 386 

387 
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Table 3. Relationship between age and the various types of frailty by sample 388 

 
Community (n=353) Frail (n=95) Clinical (n=47) 

 
B SE β B SE β B SE β 

Age .205 .032 .315*** .043 .058 .067 -.095 .142 -.088 

 
         

Environmental .056 .074 .037 .152 .126 .118 .368 .247 .235 

Physical .097 .032 .151** .069 .062 .114 .080 .131 .084 

Psychological 
         

Mood disorders .353 .136 .143** .919 .216 .466*** .999 .355 .543** 

Emotional 

loneliness 
.351 .105 .187*** .131 .163 .094 -.277 .461 -.131 

Social 
         

Potential support 

network 
-.222 .084 -.123** -.241 .180 -.136 -.251 .500 -.081 

Social loneliness .039 .078 .024 -.059 .180 -.034 -.261 .602 -.084 

 389 

Note: Multiple linear regression models were used. The independent variables were as follows: age, 390 

environmental frailty, physical frailty, mood disorders and emotional loneliness (psychological frailty 391 

subdomains), social loneliness and potential social support (social frailty subdomains); the dependent variable 392 

was cognitive frailty. * p≤.05,** p≤.01, *** p≤.001 393 

394 



17 

 

8. Statements 395 

8.1. Acknowledgement 396 

The D-SCOPE Consortium is an international research group and is composed of researchers from 397 

University of Antwerp, Vrije Universiteit Brussel, University College Ghent, Catholic University of 398 

Leuven (Belgium), and Maastricht University (the Netherlands): Peter Paul De Deyn, Liesbeth De 399 

Donder, Jan De Lepeleire, Ellen De Roeck, Nico De Witte, Eva Dierckx, Daan Duppen, Sarah Dury, 400 

Sebastiaan Engelborghs, Bram Fret, Sylvia Hoens, Lieve Hoeyberghs, Tinie Kardol, Gertrudis I.J.M. 401 

Kempen, Deborah Lambotte, Birgitte Schoenmakers, Jos M.G.A. Schols, An-Sofie Smetcoren, Lise 402 

Switsers, Michaël Van Der Elst, Anne van der Vorst, Dominique Verté, G.A. Rixt Zijlstra. 403 

The authors would like to thank all participating older people. 404 

 405 

8.2. Statement of Ethics 406 

Research protocols were approved by the local ethical committee of the Vrije Universiteit Brussel 407 

(ECHW_031), and the ethical committee of the University of Antwerp and Antwerp University 408 

Hospital (B300201525772). Written, informed consent was obtained from all participants prior to 409 

data collection. 410 

 411 

8.3. Disclosure Statement 412 

The authors have no conflicts of interest to declare. 413 

 414 

8.4. Funding Sources 415 

This work was supported by the Flemish government Agency for Innovation by Science and 416 

Technology (VLAIO), embedded in the Strategic Basic Research under Grant number IWT-140027-417 

SBO; the University of Antwerp Research Fund; the Institute Born-Bunge (IBB, www.bornbunge.be); 418 

and the Flanders Impulse Program on Networks for Dementia Research (VIND). The funders had no 419 

role in the design of the study, data collection, analysis and interpretation of the data, nor in writing 420 

the manuscript and decision to publish the manuscript. 421 

 422 

 423 

8.5. Author Contributions 424 

EEDR & AvdV: Conception and Design of the Study, Data Collection, Analysis and Interpretation of the 425 

Data, Drafting the Article, and Final Approval of this Version to be submitted. 426 

SE, GARZ & ED: Conception and Design of the Study, Interpretation of the Data, Revising the Article, 427 

and Final Approval of this Version to be submitted. 428 

D-SCOPE:  Conception and Design of the Study429 



18 

 

9. References 

1. European Commission [Internet]. The 2015 Aging Report. 2014. Available from: 

http://ec.europa.eu/economy_finance/publications/european_economy/2014/pdf/ee8n.pdf. 

2. Scharlach A. Creating aging-friendly communities in the United States. Ageing International. 

2011; 37(1): 25-38. DOI: 10.1007/s12126-011-9140-1 

3. Walker A, Maltby T. Active ageing: A strategic policy solution to demographic ageing in the 

European Union. International Journal of Social Welfare. 2012; 21: 117-30. DOI: 10.1111/j.1468-

2397.2012.00871 

4. Wiles JL, Leibing A, Guberman N, Reeve J, Allen RE. The meaning of “aging in place” to older 
people. Gerontologist. 2012;  52(3), 357-366. DOI: 10.1093/geront/gnr098 

5. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al. Frailty in older adults: 

Evidence for a phenotype. The Journals of Gerontology Series A: Biological Sciences and Medical 

Sciences. 2001; 56(3): M146-M156. 

6. Gobbens RJJ, van Assen MA, Luijkx KG, Wijnen-Sponselee MT, Schols JMGA. The Tilburg Frailty 

Indicator: psychometric properties. Journal of the American Medical Directors Association. 2010; 

11(5): 344–55. DOI: 10.1016/j.jamda.2009.11.003. 

7. Rockwood K, Mitnitski A. Frailty in relation to accumulation of deficits as a proxy measure of 

aging. The Journals of Gerontology Series A: Biological Sciences and Medical Sciences. 2007; 62: 

722-7. 

8. De Roeck EE, Dury S, De Witte N, De Donder L, Bjerke M, De Deyn PP, et al. Adding Cognitive 

Frailty as a New Domain to the Comprehensive Frailty Assessment Instrument. International 

Journal of Geriatric Psychiatry. 2018;33(7): 941-7. DOI:  10.1002/gps.4875.  

9. Steverink N, Slaets JPJ, Schuurmans H, van Lis M: Measuring frailty: Development and testing of 

the Groningen Frailty Indicator (GFI). Gerontologist. 2001; 41(special issue 1): 236-7. 

10. De Witte N, Gobbens R, De Donder L, Dury S, Buffel T, Schols JMGA, et al. The Comprehensive 

Frailty Assessment Instrument: Development, validity and reliability. Geriatric Nursing. 2013; 

34(4): 274-81. DOI: 10.1016/j.gerinurse.2013.03.002 

11. Morris JC. The Clinical Dementia Rating (CDR). Neurology. 1993; 43(11): 2412-4. 

12. Kelaiditi E, Cesari M, Canevelli M, van Kan GA, Ouset P, Gillette-Guyonnet S, Ritz P et al. Cognitive 

Frailty: Rational and definition from an (I.A.N.A./I.A.G.G.) International Consensus Group. The 

Journal of Nutrition, Health & Aging. 2013; 9: 726-34. DOI: 10.1007/s12603-013-0367-2. 

13. Canevelli M, Cesari M, van Kan GA. Frailty and cognitive decline: how do they relate? Current 

Opinion in Clinical Nutrition & Metabolic Care. 2015; 18(1), 43-50. DOI: 

10.1097/MCO.0000000000000133. 

14. Fitten LJ. Thinking about cognitive frailty. The Journal of Prevention of Alzheimer's Disease. 2015; 

2(1): 7-10. DOI: 10.14283/jpad.2015.45. 

15. Fougère B, Daumas M, Lilamand M, Sourdet S, Delrieu J, Vellas B, Abellan van Kan G. Association 

between frailty and cognitive impairment: Cross-sectional data from Toulouse frailty day 

hospital. Journal of the American Medical Directors Association. 2017; 18(11): 990.e1-990.e5. 

DOI: 10.1016/j.jamda.2017.06.024. 

16. Jacobs JM, Cohen A, Bin–Mor E, Maaravi Y, Stessman J. Frailty, cognitive impairment and 

mortality among the oldest old. The Journal of Nutrition, Health & Aging. 2011; 15(8): 678–82. 

http://ec.europa.eu/economy_finance/publications/european_economy/2014/pdf/ee8n.pdf


19 

 

17. Panza F, Seripa D, Solfrizzi V, Tortelli R, Greco A, Pilotto A, Logroscino G. Targeting cognitive 

frailty: clinical and neurobiological roadmap for a single complex phenotype. Journal of 

Alzheimer's Disease. 2015; 47(4): 793–813. DOI: 10.3233/JAD-150358. 

18. Montero-Odasso MM, Barnes B, Speechley M, Muir Hunter SW, Doherty TJ, Duque G, Gopaul K, 

et al. Disentangling cognitive–frailty: results from the Gait and Brain Study. The Journals of 

Gerontology. Series A: Biological Sciences and Medical Sciences. 2016; 71(11): 1476–82. 

19. Feng L, Nyunt MSZ, Gao Q, Feng L, Lee TS, Tsoi T et al. Physical frailty, cognitive impairment, and 

the risk of neurocognitive disorder in the Singapore Longitudinal Ageing Studies. The Journals of 

Gerontology. Series A: Biological Sciences and Medical Sciences. 2017; 72(3): 1-7. DOI: 

10.1093/gerona/glw050 

20. Dury S, De Roeck E, Duppen D, Fret B, Hoeyberghs L, Lambotte D, Van der Elst M, et al. 

Identifying frailty risk profiles of community-dwelling older people: focus on sociodemographic 

and socioeconomic characteristics. Aging & Mental Health. 2017; 21(10): 1031-9. DOI: 

10.1080/13607863.2016.1193120. 

21. De Witte N, Hoeyberghs L, Verté E, De Donder L, Dierckx E, Verté D, Kempen, GIJM, Schols JMGA. 

The Comprehensive Frailty Assessment Instrument enables to Detect Multidimensional Frailty in 

Community-Dwelling Older People. Healthy Ageing Research. 2018; 7(13). DOI: 

10.12715/har.2018.7.13 

22. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, Cummings JL 

Chertkow H. The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive 

impairment. Journal of the American Geriatric Society. 2005; 53(4), 695–9. 

23. Julayanont P, Hemrungrojn S, Tangwongchai S. The effect of education and literacy on 

performance on the Montreal Cognitive Assessment among cognitively normal elderly. 

Alzheimer's & Dementia. 2013; 9(4), 793. 

24. Doane PD, Seward LE. Measuring skewness: A forgotten statistic? J Stat Edu. 2013; 19(2): 1-18 

25. Kim HY. Statistical notes for clinical researchers: assessing normal distribution (2) using skewness 

and kurtosis. Restorative Dentistry & Endodontics. 2013; 38(1): 52-4. 

26. Field A. Discovering statistics using IBM SPSS statistics. London: SAGE; 2013. 

27. Holmén K, Ericsson K, Winblad B. Social and emotional loneliness among non-demented and 

demented elderly people. Archives of Gerontology and Geriatrics. 2000; 31(3): 177-92. 

28. Snitz BE, Small BJ, Wang T, Chang CC, Hughes TF, Ganguli M. Do subjective memory complaints le 

ad or follow objective cognitive change? A five–year population study of temporal influence. 

journal of the International  Neuropsychological Society. 2015; 21(9):  732–42. 

29. Fritsch T, McClendon MJ, Wallendal, MS, Hyde TF, Larsen JD. Prevalence and cognitive bases of 

subjective memory complaints in older adults: evidence from a community sample. Journal of 

Neurodegenerative Diseases. 2014. DOI: 10.1155/2014/176843. 

30. Mewton L, Sachdev P, Anderson T, Sunderland M, Andrews. Demographic, clinical, and lifestyle 

correlates of subjective memory com- plaints in the Australian population. The American Journal 

of Geriatric Psychiatry. 2014; 22: 1222–32. 

31. Sugimoto T Sakurai T, Ono R, Kimura A, Saji N, Niida, S, et al. Epidemiological and clinical 

significance of cognitive frailty: A mini review. Ageing Research Reviews. 2018; 44. DOI: 

10.1016/j.arr.2018.03.002 

32. Van Hoof J, Kort HS. Supportive living environments: A first concept of a dwelling designed for 

older adults with dementia. Dementia. 2009; 8(2), 293-316. 



20 

 

33. Rock PL, Roiser JP, Riedel WJ, Blackwell AD. Cognitive impairment in depression: a systematic 

review and meta-analysis. Psychological Medicine. 2014; 44: 2029–40. DOI: 

10.1017/S0033291713002535. 

34. Zlatar ZZ, Muniz M, Galasko D, Salmon DP. Subjective cognitive decline correlates with 

depression symptoms and not with concurrent objective cognition in a clinic-based sample of 

older adults. The Journals of Gerontology. Series B: Psychological Sciences and Social Sciences. 

2017; 73(7): 1198-1202. DOI: 10.1093/geronb/gbw207 

35. Seo EH, Kim H, Choi KY, Lee KH, Choo IH. Association of subjective memory complaint and 

depressive symptoms with objective cognitive functions in prodromal Alzheimer's disease 

including pre-mild cognitive impairment. Journal of Affective Disorders. 2017; 1(217): 24-8. DOI: 

10.1016/j.jad.2017.03.062. 

36. Fratiglioni L, Wang HX, Ericsson K, Maytan M, Winblad B. Influence of social network on 

occurrence of dementia: A community-based longitudinal study. Lancet. 2000; 355: 1315–9. DOI: 

10.1016/S0140-6736(00)02113-9 

37. Montejo P, Montenegro M, Fernández MA, Maestú. Subjective memory complaints in the 

elderly: Prevalence and influence of temporal orientation, depression and quality of life in a 

population–based study in the city of Madrid. Aging & Mental Health. 2011; 15(1), 85–96. DOI: 

10.1080/13607863.2010.501062 

 

Dury S, Dierckx E, van der Vorst A, van der Elst M. Detecting frail, older adults and identifying their 

strengths : results of a mixed-methods study. BMC public health. 2018; 191, 1471-2458. DOI: 

https://doi.org/10.1186/S12889-018-5088-3  

 

Panza F, Solfrizzi V, Barulli MR, et al. Cognitive frailty: a systematic review of epidemiological and 

neurobiological evidence of an agerelated clinical condition. Rejuvenation Res. 2015;18(5):389‐412. 
https://doi.org/10.1089/rej.2014.1637 

 

Solfrizzi V, Scafato E, Seripa D, Lozupone M, et al. Reversible Cognitive Frailty, Dementia, and All-

Cause Mortality. The Italian Longitudinal Study on Aging. JAMDA. 2017; 89: 1-8 

https://doi.org/10.1186/S12889-018-5088-3
https://doi.org/10.1089/rej.2014.1637

