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	Author and year
	Country
	Sample characteristics (age, sex, diagnostic groups)
	Other outcomes

	Arts et al. (2016)10
	The Netherlands
	378 patients older than 60 years (range, 60-90 years; 66.1% women) with depression according to DSM-IV criteria.
	Sum score of the FFI was significantly associated with verbal memory (β = -0.13; p = 0.039), processing speed (β = -0.20; p = 0.001), and working memory (β = -0.18; p = 0.004) but not with interference control (β = 0.04; p = 0.544). Gait speed continuous score was also significantly associated with verbal memory (β = -0.13; p = 0.038), processing speed (β =-0.47; p < 0.001), and working memory (β = -0.24; p < 0.001) but not with interference control (β = -0.18; p = 0.006).

	Delrieu et al. (2016)11 
	France
	1,617 subjects without dementia who were enrolled in memory clinics and followed up for 3 years. Age older than 70 years and at least 1 criterion: (1) memory complaints, (2) limitation in one IADL, or (3) slow gait speed. 
	“Cognitive frailty individuals” had significantly worse performance than “frail older individuals” and “robust older persons” for all cognitive tests: MMSE (p < 0.001), CDR-SB (p < 0.001), FCRST (p < 0.001), TMT-A (p < 0.001) and –B (p < 0.001), WAIS-R coding (p < 0.001), CNT (p < 0.001), and COWAT (p < 0.001), and some physical frailty tests, namely, handgrip strength and slow gait speed. “Cognitive frailty individuals” had significantly worse performance than “individuals with cognitive impairment without physical frailty” for CDR-SB (p < 0.001), free recall (p < 0.001) and delayed free recall of FCRST (p < 0.001), TMT-A (p < 0.001) and TMT-B (p < 0.001), WAIS-R coding (p < 0.001) and CNT (p < 0.001).
In subjects without cognitive impairment (i.e., CDR=0), those with only 1 Fried criterion had significantly better performance than subjects with 3 or more Fried criteria for the delayed free recall of FCRST (p = 0.0028) and CDR-SB (p < 0.001). In subjects with cognitive impairment (i.e., CDR=0.5), those with only 1 Fried criterion had significantly better performances than subjects with 3 or more Fried criteria for WAIS-R coding (p = 0.004) and CDR-SB (p = 0.052).

	Gillain et al. (2009)12
	Belgium
	14 control subjects, 14 MCI subjects, and six AD patients older than 65 years living in community settings.  
	Correlations between neuropsychological variables and gait variables. MMSE and gait speed: r = 0.51 (single) and r = 0.55 (dual); MMSE and stride length: r = 0.59 (single) and r = 0.65 (dual); Mattis score and stride length: r = 0.57 (single) and r = 0.27 (dual); reaction time in a divided attention task and speed: r = -0.66 (single) and r = -0.27 (dual); reaction time in a divided attention task and stride length: r = -0.36 (single) and r = -0.22 (dual); and reaction time in a divided attention task and symmetry: r = 0.58 

	Fougere et al. (2017)13
	France
	1,620 community-dwelling participants aged 70 years or older who visited the Toulouse frailty day hospital for 2 years between 2015 and 2016 and completed frailty and cognitive assessments. Mean age±SD= 82.0±6.3 years, 63.3%  women. 
	Cognitively impaired participants were more frail (51% vs 38%, p < 0.001), had higher hand grip strength and faster walking speed (p < 0.001), had higher physical performance according to the Short Physical Performance Battery score (p < 0.001) and had better nutritional status (p < 0.01) than participants without cognitive impairment.
There was an increased likelihood of frailty in patients with cognitive impairment (adjusted OR, 1.66; 95% CI: 1.12-2.46). Using each of the frailty criteria separately, this association was observed only with gait speed (adjusted OR, 1.89; 95% CI: 1.55-2.32).
Participants with cognitive impairment and slow gait speed had stronger hand grip strength and faster walking speed (p < 0.01), and better physical performance (p < 0.01) and nutritional status (p < 0.01) than participants with normal cognitive performance and normal gait speed and than participants with cognitive impairment but normal gait speed.

	Kubicki et al. (2016)14
	France
	14 MCI patients (mean age±SD= 70.2±7.2; mean height 165±4.2 cm; mean weight 76±7.3 kg), 14 old healthy adults (70.6±4.1; 166±4.8 cm; 79±6.9 kg), 14 young adults (28.7±5.7; 177±3.7 cm; 71±5.5 kg).
	The mean gait speed (m.s-1.) was 1.1±0.05, 0.9±0.1 and 0.9±0.1 for young adults, old adults and those in the MCI group, respectively, and the mean index maximal velocity (m.s-1.) was 6.8±1.6, 4.9±1.0 and 4.7±1.5 for young adults, old adults and those in the MCI group, respectively. Group differences in anterior deltoid muscle reaction time [F(2, 728) = 9.367, p < 0.001, ŋp2 = 0.91] revealed that young adults were faster. Activation times of the MCI group were delayed in different muscles compared with those of the young group (rBF p = 0.014; lRF p = 0.027; rESl3 p = 0.028).
Differences in activation rate were found in only two muscles, the rESl3 [F(2, 9489) =13.51, p < 0.0001, ŋp2 = 0.92] and the rESD7 [F(2, 2422) = 7.59, p = 0.001, ŋp2 = 0.89], with lower activations in the MCI group than in the other groups. Two muscles showed significant differences in activation timing, the lESl3, and the lOI. A cumulative score of the differences in these two muscles between older adults and those in the MCI group was calculated by adding the 2 absolute difference scores (ADS). A multiple regression model was applied with ADS as the dependent variable and cognitive and physical variables as predictors. The effect size was large (R2 = 0.819) with only one significant predictor, TMT-A (β = 1.08; p = 0.03).

	Rietman et al. (2018)15
	The Netherlands
	A longitudinal population-based study starting in 1987-1991 with follow-up examinations every 5 years. For the current papers, data were used from round 5 of the study (2008-2012) with 3999 participants aged 41-81 yrs.
	A U-shaped association was observed between BMI and physical frailty. The prevalence of physical frailty was 8.2% in underweight, 2.9% in normal weight, 2.6% in overweight and 5.0% in obese participants. A small linear association was observed for BMI and cognitive frailty. 
Limited overlap was observed between the different frailty domains. The percentage overlap between two domains ranged from 4.9% between cognitive and social frailty to 12.0% between psychological and social frailty. The prevalences of physical, cognitive and social frailty increased with age, whereas the prevalence of psychological frailty was most common in the youngest age group.

	Roppolo et al. (2017)16
	Italy
	594 old adults recruited from senior associations in the Piedmont region. Mean age±SD=  73.6±5.8 years, 64% female, 56%  married, 75% with an educative level corresponding to primary and secondary education.
	A significant interaction of physical frailty and cognitive functioning on disability was found (F(2, 586) = 7.76, p < 0.001). Frail older adults with a low level of cognitive functioning were different in terms of disability from those frail individuals with a high level of cognitive functioning (p < 0.001), and frail participants with a low level of cognitive functioning were more disabled than prefrail (p < 0.001) and robust (p < 0.001) individuals within the same group of cognitive functioning individuals.

	Solfrizzi et al. (2017)17 
	Italy
	A sample of 5632 individuals aged between 65 and 84 years, independent or institutionalized, who were randomly selected from the electoral rolls of 8 Italian municipalities after stratification for age and sex, with 3.5- and 7-year-follow-up.
	Over a 3.5-year follow-up, participants with reversible cognitive frailty showed an increased risk of overall dementia (HR, 2.30; 95% CI: 1.02-5.18], vascular dementia (HR, 6.67; 95% CI: 2.12-20.99), and all-cause mortality (HR, 1.74; 95% CI: 1.07-2.83).
Over a 7-year follow-up, participants with reversible cognitive frailty also showed an increased risk of overall dementia (HR, 2.12; 95% CI: 1.12-4.03), vascular dementia (HR, 4.76; 95% CI: 1.96-11.53) and all-cause mortality (HR, 1.39; 95% CI: 1.03-2.00).

	Solfrizzi et al. (2017)18
	Italy
	A sample of 2,373 individuals from the Italian Longitudinal Study on Aging with a 3.5-year follow-up.
	The prevalence of potentially reversible cognitive frailty was 1.0, increased with age (OR: 3.23, 95% CI: 2.07–5.03), and occurred more frequently in women (OR: 0.33; 95% CI: 0.12–0.94).
A significant difference in the rates of disability was found between MCI and non-MCI groups (contrasts of adjusted predictions: 0.461; 95% CI: 0.187–0.735) in frail individuals with high inflammatory states.

	Chong et al. (2015)19
	Singapore
	122 subjects: 41 MCI, 67 mild AD, and 14 moderate AD. Mean age±SD 75.4±7.2 years, 40.6% male, mean education 7.1±5.0 years.
	The majority of MCI subjects either regressed (31.7%) or remained unchanged (41.5%) in terms of frailty status. Random effects modeling with longitudinal frailty score (at baseline, 6 months and 12 months) as the outcome variable with independent variables of age, gender, smoking history, functional status, lifestyle factors, biochemical parameters and longitudinal CDR-SB scores for the whole group showed significant effects of age (0.09, 95% CI: 0.04–0.15, p = 0.001) and cognition (CDR-SB) (0.04, 95% CI: 0.02–0.07, p < 0.001). For the MCI subgroup, only female gender was significantly associated (1.28, 95% CI: 0.21–2.36, p = 0.019). Subgroup analyses including those subjects with MCI and physical frailty showed that those who progressed had more diabetes and ischemic heart disease, less family support, more functional impairment, poorer performance on the chair stand test, and paradoxically more lean muscle mass than those without physical frailty.

	Doi et al. (2015)20
	Japan
	3,482 community-dwelling older adults (mean age: 71.4 years) without disability at baseline.
	A total of 134 participants with disability after the follow-up were older (p < 0.001), used more medication (p < 0.001), had a lower educational level (p < 0.001), higher GDS scores (p < 0.001), and slower gait speed (p < 0.001) than those without disability. In addition, the group of patients with disability after the follow-up included a higher proportion of women (p = 0.001) and higher proportion of participants with physical inactivity (p = 0.001).
Slow gait (SG) [HR, 2.27 (95% CI: 1.38-3.73)], multidomain MCI (mMCI) [HR, 2.56 (95% CI: 1.31-5.02)], single domain MCI + SG [HR, 2.46 (95% CI: 1.21-5.00)], and mMCI + SG [HR, 3.48 (95% CI: 1.79-6.76)] participants had significant risks for disability relative to the control group.

	Feng et al. (2017)21
	Singapore
	1,575 individuals from the SLAS study including those with baseline and first follow-up assessments and excluding those with self-reported diagnoses of stroke or neurodegenerative disorders or with missing data on frailty or MMSE. 
Mean age±SD= 66.0±7.6, 64.8% female, 51.3% primary or lower education.
	Approximately 2% of participants were frail, 32% were prefrail, and 1% had cognitive frailty, with the prevalence of cognitive frailty being higher among participants older than 75 (5%). Prefrail and frail participants were more likely to be older, male, less educated, currently smoke. and to have medical comorbidities, cognitive impairment, and depressive symptoms. Over 3 years of follow-up, 105 (6.7%) incident cases of cognitive impairment, 114 [81%] of MCI and 27 [19%] of dementia were diagnosed. 
Physical frailty categories at baseline were significantly associated with cognitive impairment in the cross-sectional analyses (prefrail vs robust, OR = 1.72; frail vs robust, OR = 7.26; p < 0.001) when controlling for confounding variables, and with conversion to cognitive impairment in longitudinal analyses (prefrail vs robust, OR = 2.90; frail versus robust, OR = 4.43; p = 0.003). Prefrail or frail older adults without cognitive impairment had no increased risk of cognitive impairment, but elevated odds of cognitive impairment were found for robust individuals with cognitive impairment (OR = 4.04, p < 0.001), prefrail individuals with cognitive impairment (OR = 2.22, p = 0.044), and especially for individuals with cognitive frailty (OR = 6.37, p = 0.005).

	Feng et al. (2017)22
	Singapore
	The sample size was 2375 for the cross-sectional analyses, but the longitudinal analyses were conducted with different sample sizes depending on adverse health outcomes: 1207 for functional activities, 1503 for hospitalization outcomes, and 1197 for health-related quality of life. Mean age±SD= 65.8±7.5, 63.8% female, 51.8% primary or lower education.
	Frail participants were significantly more likely than robust participants to report incident disability (OR: 7.21; 95% CI: 1.72-30.3), poor quality of life (OR: 6.27; 95% CI: 1.91-20.6), and mortality (HR: 2.56; 95% CI: 1.56-4.19). Prefrail individuals were significantly more likely to report poor quality of life (OR: 1.66; 95% CI: 1.20-2.30).
Prefrail individuals with cognitive impairment and frail individuals with cognitive impairment (OR: 2.04; 95% CI: 1.00-4.14 and OR: 12.2; 95% CI: 1.69-88.5, respectively) were more likely than robust individuals to develop disability, poor quality of life (OR: 2.24; 95% CI: 1.29-3.87 and OR: 26.9; 95% CI: 3.05-238.4, respectively), and mortality (OR: 1.83; 95% CI; 1.20-2.79 and OR: 5.12; 95% CI: 3.00-8.74, respectively).

	Shimada et al. (2016)23
	Japan
	Community-dwelling older adults (≥ 65 years) enrolled in the NCGG–SGS who were residing in Obu or Nagoya city. Mean age±SD= 73.4±5.4 years; 52.0% women
	The cognitive frailty group included more participants who had statistically significant IADL limitations (p < 0.01) including using a bus or a train (p < 0.01), grocery shopping (p < 0.01), managing finances (p < 0.01), and housekeeping (p < 0.01). Only findings for telephone use were not significant.
Older adults with cognitive frailty had an increased risk of IADL limitations compared with robust older adults (OR: 2.63, 95% CI: 1.74-3.97), and this risk was higher than the risk presented by either frailty (OR: 1.24, 95% CI: 1.01-1.52) or cognitive impairment (OR: 1.71, 95% CI: 1.39-2.11).

	Kistler et al. (2015)24
	United States
	35 patients aged 65+ (mean age±SD, 86±4, female 83%) with hip fracture who underwent surgical fracture repair within a 12-week period. Approximately 34% had a disability, and 37% had high comorbidities.
	Nineteen participants had low MoCA scores (54%), and 14 participants were frail and had low MoCA scores. The prevalence of overall complications was the highest in this group (71%), especially compared to nonfrail participants with high MoCA scores (17%). A low MoCA score was significantly associated with the complication of delirium (p < 0.001).

	Montero-Odasso et al. (2016)25
	Canada
	252 old adults living in a community who were enrolled from geriatric clinics and a retirement community and followed up biannually for a maximum of 3 years. Mean age±SD= 76.7±8.6, 62.7% females, years of education 13.6±3.2; mean gait speed (cm/s) =107.9±25.8. 
	Stratification by physical frailty and cognitive frailty status did not show a significant risk for cognitive decline or progression to dementia. Of all five criteria for the frailty phenotype, only slow gait was associated with cognitive impairment (OR= 2.14, 95% CI: 1.13–4.05, p = 0.019) and with progression to dementia (adjusted HR = 4.93, 95% CI: 1.71–14.21, p = 0.003).
The best model was the combination of slow gait and cognitive impairment, which posed a significantly higher risk for progression to dementia than cognitive impairment alone (adjusted HR = 14.77, 95% CI: 1.24–175.81, p = 0.033).

	St. John et al. (2017)26
	Canada
	65+ years participants living in a community in the region of Manitoba who were randomly selected from the Manitoba Health service, with oversampling of the oldest old group. Mean age±SD= 77.5±7.1, 59% women, 9.3±3.6 years of education, 24% mortality after 5 years.
	Considering the categories of both frailty and cognition in the Cox regression models demonstrated the cumulative effect of the two factors. The unadjusted HR for mortality was 2.17 (95% CI: 1.69-2.80) for only cognitively impaired individuals, 2.02 (95% CI: 1.53-2.68) for frail individuals, and 3.57 (95% CI: 2.75-4.62) for both frail and cognitively impaired individuals. 
After adjustment for age, gender, and education, the HR was 1.49 (95% CI: 1.13-1.95) for cognitively impaired individuals, 1.81 (95% CI: 1.35-2.41) for frail individuals, and 2.28 (95% CI: 1.69-3.09) for both frail and cognitively impaired individuals.

	Del Brutto et al. (2017)27
	Ecuador
	Within the Atahualpa Project from 2012 to May 2015, 385 older adults participated in the study and, of those, 311 participated in the neuroimaging substudy. Of those, 298 participants who completed de EFS and were included in this sample. Mean age±SD= 70±8 years; 57 women, 82% primary school education only.
	Robust individuals were younger, more often men, had higher levels of education, and had better levels of physical activity, systolic blood pressure and fasting glucose levels than prefrail and frail participants. Moderate-to-severe GCA and moderate-to-severe WMH were significantly less prevalent in robust individuals than in prefrail individuals and in prefrail individual than in frail individuals.
Multivariate models using the categorized EFS scores with participants stratified by median age showed significant relationships between the EFS and the presence of moderate-to-severe global cortical atrophy (GCA in both continuous (β: 0.046, 95% CI: 0.017–0.075, p = 0.002) and categorized EFS scores (OR: 2.841, 95% CI: 1.314–6.139, p = 0.008), but there was no significant relationship between EFS and moderate-to-severe WMH. The probability of moderate-to-severe GCA increased across categories of EFS, but only in persons aged ≥67.5 years.

	Jha et al. (2016)28
	Australia
	156 patients with advanced heart failure referred to a transplant unit. Mean age±SD= 53±13 years; 69.9% women; left ventricular ejection fraction, 27±14%. 
	In a sample of advanced heart failure patients referred to a transplant unit, the inclusion of cognitive impairment in the definition of frailty increased the proportion of individuals classified as frail from 33% to 42%. 
Mortality risk: Twenty-eight patients died during follow-up prior to ventricular assist device implantation or heart transplantation. The 12-month survival for individuals in the nonfrail and frail cohorts was 81 + 5% and 58 + 10%, respectively, (p < 0.02) using physical frailty alone and 85+5% vs 56+9%, respectively, (p < 0.002) using the MoCA criteria in combination with physical frailty.


AD= Alzheimer’s Disease; BMI= Body Mass Index; CDR-SB= Clinical Dementia Rating-Sum of Boxes; CI= Confidence Interval; CNT= Category Naming Test; COWAT= Controlled Oral Word Association Test; DSM-IV= Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; EFS= Edmonton Frail Scale; FCRST= Free and Cued Selective Reminding Test; FFI= Fried Frailty Index; GCA= Global Cortical Atrophy; HR= Hazard Ratio; MCI= Mild Cognitive Impairment; MMSE= Mini Mental State Examination; MoCA= Montreal Cognitive Assessment; NCGG–SGS= National Center for Geriatrics and Gerontology- Study of Geriatric Syndromes; OR= Odds Ratio; SLAS= Singapore Longitudinal Aging Study; TMT= Trail-Making Test; WAIS-R= Wechsler Adult Intelligence Scale- Revised; WMH= White Matter Hyperintensities.
