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Abstract 

Background  Frailty assessment promises to identify older adults at risk for adverse consequences following stressors 
and target interventions to improve health outcomes. The Physical Frailty Phenotype (PFP) is a widely-studied, well 
validated assessment but incorporates performance-based slow walk and grip strength criteria that challenge its 
use in some clinical settings. Variants replacing performance-based elements with self-reported proxies have been 
proposed. Our study evaluated whether commonly available disability self-reports could be substituted for the perfor‑
mance-based criteria in the PFP while still identifying as “frail” the same subpopulations of individuals.

Methods  Parallel analyses were conducted in 3393 female and 2495 male Cardiovascular Health Study, Round 2 
participants assessed in 1989–90. Candidate self-reported proxies for the phenotype’s “slowness” and “weakness” 
criteria were evaluated for comparable prevalence and agreement by mode of measurement. For best-performing 
candidates: Frailty status (3 + positive criteria out of 5) was compared for prevalence and agreement between the PFP 
and mostly self-reported versions. Personal characteristics were compared between those adjudicated as frail by (a) 
only a self-reported version; (b) only the PFP; (c) both, using bivariable analyses and multinomial logistic regression.

Results  Self-reported difficulty walking ½ mile was selected as a proxy for the phenotype’s slowness criterion. Two 
self-reported weakness proxies were examined: difficulty transferring from a bed or chair or gripping with hands, 
and difficulty as just defined or in lifting a 10-pound bag. Prevalences matched to within 4% between self-reported 
and performance-based criteria in the whole sample, but in all cases the self-reported prevalence for women 
exceeded that for men by 11% or more. Cross-modal agreement was moderate, with by-criterion and frailty-wide 
Kappa statistics of 0.55–0.60 in all cases. Frail subgroups (a), (b), (c) were independently discriminated (p < 0.05) 
by race, BMI, and depression in women; by age in men; and by self-reported health for both.

Conclusions  Commonly used self-reported disability items cannot be assumed to stand in for performance-based 
criteria in the PFP. We found subpopulations identified as frail by resultant phenotypes versus the original phenotype 
to systematically differ. Work to develop self-reported proxies that more closely replicate their objective phenotypic 
counterparts than standard disability self-reports is needed.
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Background
The burgeoning of our older adult population augurs 
escalating burden of disease, disability, and adverse 
events with consequential personal and societal costs 
[1]. Older adults are not a monolithic at-risk population, 
however, but have highly heterogeneous health status 
and prospects [2, 3]. Methods to distinguish those most 
likely to need support services or experience health cri-
ses are urgently needed if the impending burden is to be 
addressed effectively and efficiently. Frailty—a clinical 
state of increased vulnerability to adverse health out-
comes when faced with stressors [4], characterized in a 
2013 Lancet article as “the most problematic expression 
of population ageing” [5]—fits the bill for characterizing 
the at-risk individuals and, potentially, for targeting inter-
ventions to improve health outcomes. Frailty assessment 
to guide patient management in the context of major 
medical procedures has begun to be implemented in 
selected sub-specialties (e.g. [6–9]). A consensus panel 
has recommended that all individuals older than 70 years 
of age should be screened for frailty [4].

Among a large diversity of methods available to prac-
titioners for assessing frailty, we focus here on the 
Physical Frailty Phenotype (PFP) proposed by Fried and 
colleagues in 2001 [10]. It appeals to us because it is 
not only designed to identify persons at risk but also to 
reflect specific physiologic etiology that might itself be 
addressed, so as to delay frailty onset in the first place 
[11]. It comprises 5 “criteria” assessing exhaustion, low 
physical activity, weight loss, slow walk, and weak grip 
strength: In its standard operationalization, the last two 
are objectively measured by performance testing ref-
erenced against standard office visit measures (height 
and—to obtain body mass index—weight), and the oth-
ers are measured by self-report [10]. Assessment takes 
roughly 15–20 min [12].

Whereas PFP assessment is relatively convenient and is 
the method whose use has been most frequently reported 
in publications [13], some voice concerns over feasibility 
in clinical practice. Fifteen minutes may not be expend-
able in a busy clinical setting. Objective testing is infea-
sible in certain situations, such as an emergent health 
crisis, and it does not permit retrospective ascertain-
ment. Consequently, a number of instruments purport-
ing to simplify the PFP have been proposed. Theou and 
colleagues surveyed this landscape (as well as other mod-
ifications) in a 2015 article [14]: Among original research 
articles identified in a systematic review as using the PFP 
to assess frailty, roughly 10% used standard self-reported 
disability items querying difficulty with upper-extremity, 
ADL, or mobility tasks to replace performance-based 
assessment of strength or slow walk (each). In this same 
publication, Theou and colleagues conducted a de novo 

analysis replacing the phenotype’s original strength and 
slow walk criteria with self-reported disability items 
(among many other variations) in the Survey of Health, 
Ageing, & Retirement in Europe: agreement was found 
to be mediocre (Kappa = 0.44). A well-known instrument 
of relevance not included in this publication’s literature 
review is the Tilburg Frailty Indicator, which includes a 
physical components subscale to assess physical aspects 
of frailty, including the PFP constructs. In an article 
evaluating its psychometric properties, its questions on 
mobility and strength achieved moderate Pearson’s corre-
lations of 0.35–0.36 with performance-based alternative 
measures [15].

In studies replacing performance-based PFP crite-
ria with self-reported counterparts, replacement has 
been justified by ability of the self-reported PFP to pre-
dict adverse outcomes [16] or by reasonable association 
with a standard PFP measurement [17]. If screening for 
high risk is one’s only goal, such justifications may suf-
fice. However, if one’s interest ultimately is to intervene 
so as to delay or prevent frailty itself, and not only to 
manage persons deemed to be vulnerable, then valid-
ity also becomes an important consideration. This is the 
focus of our paper: specifically, to evaluate whether the 
PFP as originally proposed and a version substituting its 
performance-based criteria with standard self-reported 
disability items identify the same subpopulations of indi-
viduals. To assess this, we analyzed data from the Car-
diovascular Health Study, using comparisons of personal 
characteristics across persons deemed frail by either, 
or both, methods. Like Theou and colleagues, we also 
compared versions for agreement, but we do not con-
sider this primarily a validity assessment as two methods 
could exhibit weak agreement and yet identify the same 
subpopulations, if primarily distinguished by “random” 
measurement error.

Methods
Study sample
In brief, CHS was an epidemiological cohort study 
designed to identify risk factors for the develop-
ment and progression of cardiovascular disease in 
older adults [18, 19]. As reported on the CHS website 
https://​chs-​nhlbi.​org/​CHSOv​erview: Ultimately 5888 
adults aged 65 + participated. Baseline examinations 
consisted of a home interview and a clinic examina-
tion; thereafter there were annual clinic assessments 
of participants spanning 10  years. Measures collected 
annually or nearly annually addressed traditional car-
diovascular risk factors, subclinical cardiovascular 
disease, medication use, cognitive and physical func-
tion, depression, and personal characteristics and his-
tory. Additional characteristics were assessed at less 

https://chs-nhlbi.org/CHSOverview
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frequent intervals. Measures needed to construct the 
PFP were available at visits 2 (1989–1990), 5 (1992–
1993), and 9 (1996–1997).

Our analysis utilized data from visit 2. We performed 
it stratified by sex (n = 3393 females and n = 2495 males).

Measures
Frailty
The PFP paradigm is based on five criteria: exhaustion, low 
physical activity, weakness, slowness, and shrinking. The 
foundational study developing the PFP used CHS data: 
Criteria we analyzed were operationalized as described 
in that study (Table  1), with slight modifications to weak-
ness, slowness and shrinking that we motivate and describe 
shortly. In the foundational study, criteria for exhaustion 
and low physical activity were self-reported (detail provided 
in Table 1); weakness was assessed by handgrip strength in 
the dominant hand using a Jamar handheld dynamometer 
(3 measures averaged), and slowness was assessed by usual 
walking pace measured over a 15-foot course [10]. For our 
study, persons not able to complete the weakness and slow-
ness assessments for health or physical reasons were scored 
as having the criterion [20]. In the originally proposed PFP 
paradigm, shrinking was assessed by self-report of uninten-
tional weight loss (see Table 1). Subsequent PFP implemen-
tations have recognized the potential for a floor effect on 
weight changes by alternatively assigning a “shrinking” cri-
terion for underweight status [21]: we did likewise (Table 1).

As described in the foundational paper [10], slow-
ness and weakness criteria were designed to capture the 
lowest 20% of measured performance within sex-by-
height (for slowness) or by-BMI (for weakness) catego-
ries. In both cases, however, our preliminary analyses 
revealed that well over 20% of CHS participants met 
the criteria published in the foundational paper at the 
baseline frailty assessment. Therefore, we adjusted the 
criteria to accomplish as nearly 20% yield as possible, 
which had the effect of making them modestly more 
stringent (Table 1).

We then proceeded to identify self-reported disability 
items as candidates to replace the weakness and slowness 
criteria in the PFP. Among items assessed in the CHS: we 
considered self-reported difficulty with upper extremity 
tasks as potential replacements for the weakness crite-
rion using (i) the either-or-both combination of difficulty 
getting out of a bed or chair with difficulty gripping with 
hands; (ii) difficulty lifting or carrying a 10-pound bag of 
groceries; and (iii) the either-or-both combination of (i) 
and (ii). As potential replacements for the slowness cri-
terion, we considered self-reported mobility limitation 
using: (i) difficulty walking half a mile and (ii) its either-or-
both combination with difficulty climbing a flight of stairs.

For both the original PFP (henceforth, PFP) and for 
versions replacing objectively measured items with self-
reported counterparts (henceforth, SPFP), “frail status” 
was assigned using the number of criteria met: those 

Table 1  Frailty-defining criteria and prevalence by sex

Characteristics Women (n = 3393) Men (n = 2495)

Definition % %

1. Weight loss Self-report of “yes” to the question “In the last year, 
have you lost more than 10 pounds unintentionally 
(i.e., not due to dieting or exercise)?” OR
Body Mass Index ≤ 18.5 kg/m2

8.4 As for women 7.8

2. Exhaustion Self-report of “a moderate amount” or “most 
of the time” (versus “rarely or none of the time” 
or “some or a little of the time”) to either of:
i) “I felt that everything I did was an effort”
ii) “I could not get going”
Query was specified “How often in the last week did 
you feel this way?”

21.4 As for women 14.7

3. Low Energy Expenditure  < 270 Kcals/week as self-reported using Minnesota 
Leisure Time Activity scale and estimated using 
that instrument’s algorithm (18 items)

24.6  < 383 Kcals/week on Minnesota Leisure Time 
Activity scale and estimated using that instrument’s 
algorithm

21.4

4. Slowness Walking 15 feet (4.57 m)
  time > 7 s for height <  = 159 cm
  time > 6 s for height > 159 cm

18.8 Walking 15 feet (4.57 m)
  time >  = 7 for height <  = 173 cm
  time >  = 6 for height > 173 cm

26.3

5. Weakness Grip strength
  <  = 16.7 kg for BMI <  = 23 kg/m2

  <  = 17.7 kg for BMI 23.1 – 26 kg/m2

  <  = 17.7 kg for BMI 26.1 – 29 kg/m2

  <  = 18.3 kg for BMI > 29 kg/m2

23.0 Grip strength
  <  = 28.3 kg for BMI <  = 24 kg/m2

  < = 30.0 kg for BMI 24.1—26 kg/m2

  <  = 30.0 kg for BMI 26.1—28 kg/m2

  <  = 31.3 kg for BMI > 28 kg/m2

21.3
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with none were considered “robust;” those with 1–2, 
“pre-frail;” and those with 3–5, “frail.”

Personal characteristics potentially discriminating frail 
characterization by PFP and SPFP
Demographic variables considered were self-reported 
age in years, race (black versus non-black), education 
(years), and marital status (married, widowed, divorced/
separated, never married). Disease burden was consid-
ered as number of diseases among rheumatoid arthritis, 
diabetes, cancer, myocardial infarction (MI), angina, con-
gestive heart failure (CHF). Of the diseases assessed, four 
including angina, myocardial infarction, congestive heart 
failure, and peripheral vascular disease were adjudicated 
by a panel of experts reviewing medical records and 
scored as definite or non-definite [22]. All other diseases 
were based on self-report. Other measures of health and 
cognitive status were self-reported health (excellent, 
very good, good, fair, poor), BMI (measured in clinic), 
depression symptomatology as assessed by the modified 
10-item Center for Epidemiological Studies-Depression 
scale (CES-D-10) [23], and Mini-Mental State Examina-
tion (MMSE) [24] score.

Statistical analysis
Descriptive analyses were applied to characterize our 
sample. Two-sample tests were used to compare per-
sonal characteristics by sex, employing t-tests for con-
tinuously measured characteristics and chi-square tests 
for categorical characteristics. Descriptive analyses then 
were conducted to inform selection of self-reported sub-
stitutes for weakness and slowness criteria of the PFP. 
We sought to avoid differentiating the PFP and SPFPs by 
virtue of largely varying prevalence between original and 
substitute items, and so emphasized similarity of preva-
lence in selecting self-reported criterion substitutions. To 
ensure that this strategy did not miss substitute criteria 
achieving clearly superior agreement with original crite-
ria or result in clearly inferior diagnostic inaccuracy for 
approximating the PFP, we evaluated item characteristic 
curves [25] describing prevalence of each self-reported 
criterion by grip strength and walking speed, obtained 
by smoothing scatterplots of each SPFP criterion versus 
its grip strength or walking speed counterpart using the 
smoothing splines method [26], and receiver operating 
characteristic (ROC) curves assessing the accuracy of 
predicting each candidate SPFP candidate criteria by its 
strength or walking speed counterpart.

Concordance of the original PFP with the resulting self-
reported PFP was evaluated using cross-tabulations and 
weighted kappa statistics with Cicchetti-Allison weights 
(a.k.a. Linear weights). We also conducted sensitivity 
analyses motivated by consideration of the decades that 

have passed since the CHS data were collected: Cohen’s 
kappa is known to be sensitive to both prevalence of 
the condition under assessment (i.e. frailty) and differ-
ences in classification probabilities (i.e., assessment bias) 
between raters (or instruments, i.e., self-report vs. per-
formance). It is conceivable that the prevalence of frailty 
has changed over time with population aging, and evolv-
ing self-report behavior independent of frailty status is an 
example of assessment bias. Given that more extremely 
high or low prevalence of frailty and greater assessment 
bias could deflate and inflate kappa respectively for 
CHS versus a present day counterpart despite the same 
percentage agreement [27], we calculated sex-specific 
prevalence and bias-adjusted kappa (PABAK) [27, 28] in 
our study sample. PABAK adjusts for between-method 
bias by replacing the two discordant probabilities by 
their average and for between-method prevalence differ-
ences by also replacing the two concordant probabilities 
by their average, which effectively constrains the chance 
agreement probability to 0.5 such that PABAK becomes 
a function of the probability of observed agreement only. 
We also calculated PABAK in a hypothetical sample with 
the same sex-specific sample size as in the CHS but a 
higher prevalence of 15.3% being frail and 45.5% being 
prefrail overall; 17.2% being frail and 47.2% being pre-
frail (by PFP) among females and 12.9% being frail and 
43.3% being prefrail among males as seen in a nationally 
representative sample of U.S. Medicare beneficiaries aged 
65 years and older [29].

To adjudicate whether the PFP and selected SPFP iden-
tify similar (potentially imprecisely) or distinct subpopu-
lations as “frail,” we conducted descriptive and regression 
analyses to identify characteristics distinguishing three 
“frail” subgroups: ones identified as frail by (i) the original 
PFP but not the SPFP; (ii) the SPFP but not the original 
PFP; and (iii) both PFP and SPFP. Demographic char-
acteristics and health indicators were compared across 
the three groups, using ANOVA and chi-squared tests 
respectively for continuously and categorically measured 
discriminating variables. Multinomial logistic regression 
was performed to explore independent associations.

All analyses were conducted using SAS version 9.4.

Results
Table  2 characterizes demographic and health infor-
mation in our analytic cohort. Distributions of nearly 
all characteristics differed strongly between men and 
women, with men 0.8 year older and 0.7 year better edu-
cated on average and having nearly an additional 29% 
married and 9% with income > $35,000. Men also tended 
to have more diseases (0.2 higher mean number of dis-
eases and cardiovascular disease and diabetes prevalence 
higher by 59% and 26% respectively). Women reported 
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higher prevalence of depression and rheumatoid arthri-
tis. BMI, self-reported health, and cancer prevalence 
were similar between sexes. Overall the cohort tended 
toward the younger-old (mean age 72.8  years), being 
highly educated (mean 13.7 years), and white (84.1%).

Table 3 compares proportions judged to be “slow” and 
“weak” by performance-based criteria, overall and by 
gender. The proposed performance-based criteria suc-
cessfully identified roughly the bottom quintile of gait 
speed and grip strength, with 22.0% judged as “slow” and 
22.3% judged as “weak.” Percentages adjudicated “slow” 
were considerably higher for men (26.3%) than women 
(18.8%), while percentages adjudicated “weak” were more 
similar between sexes (21.3% for men, 23.1% for women).

Table  3 also reports prevalence of the various self-
reported substitution items we considered. Among 
substitutes for slowness, the percentage reporting dif-
ficulty in walking ½ mile (21.2%) most closely matched 

the percentage meeting the frailty criterion for its per-
formance-based counterpart. For weakness, two items 
achieved a comparably-closest match in percentage 
with the criterion: transferring from a bed or chair, grip-
ping with hands, or lifting and carrying a 10-pound bag 
(26.4%; henceforth, weakness version “TGL”), and dif-
ficulty transferring from a bed or chair or gripping with 
hands (18.4%; henceforth, version “TG”). We carried 
forward both versions for comparison. For each crite-
rion and version just noted, men’s self-reports were sub-
stantially less frequently “frail” than women’s, despite 
that percentages judged as frail by performance-based 
criteria were comparable or even higher for men than 
women. For women, self-reported weakness was con-
siderably more prevalent by the TGL criterion (35.0%) 
than the performance-based criterion (23.1%) whereas 
for TG there was a close match (23.5% self-reported); 
the relative closeness for men was reversed (14.5% with 

Table 2  Sample characteristics by sex

a Diseases included are: rheumatoid arthritis, diabetes, cancer, congestive heart failure, myocardial infarction, coronary heart disease, angina
* For continuous variables, t-tests were used for inferences; for categorical variables, Chi-square tests were used

Overall
N = 5888

Men
N = 2495

Female
N = 3393

P-value*

Age (years), mean (std) 72.8 (5.6) 73.3 (5.7) 72.5 (5.5) < 0.001

Education (years), mean (std) 13.7 (4.8) 14.1 (5.1) 13.4 (4.5) < 0.001

MMSE, mean (std) 89.6 (7.3) 89.2 (7.5) 89.9 (7.1) < 0.001

# of diseases, mean (std)a 1.4 (1.3) 1.5 (1.4) 1.3 (1.2) < 0.001

BMI, mean (std) 26.7 (4.7) 26.4 (3.8) 26.9 (5.3) < 0.001

Race(black), n (%) 933 (15.9) 347 (13.9) 586 (17.3) < 0.001

Marriage, n (%) < 0.001

  Married 3893 (66.2) 2064 (82.8) 1829 (54.0)

  Widowed 1449 (24.6) 261 (10.5) 1188 (35.0)

  Separated/divorced/never married 540 (9.2) 167 (6.7) 373 (11.0)

# of depressive symptoms, mean (std) 4.7 (4.6) 3.9 (4.2) 5.3 (4.8) < 0.001

Income < 0.010

   < $16,000 2324 (42.2) 762 (32.0) 1562 (49.9)

  $16,000–35,000 1925 (34.9) 948 (39.9) 977 (31.2)

   > $35,000 1259 (22.9) 668 (28.1) 591 (18.9)

Health status, n (%) 0.038

  excellent 790 (13.5) 362 (14.5) 428 (12.6)

  very good 1415 (24.1) 592 (23.8) 823 (24.3)

  good 2175 (37.0) 944 (37.9) 1231 (36.4)

  fair 1256 (21.4) 500 (20.1) 756 (22.3)

  poor 239 (4.1) 91 (3.7) 148 (4.4)

Cancer, n (%) 840 (14.3) 362 (14.5) 478 (14.1) 0.650

Congestive heart failure, n (%) 275 (4.7) 133 (5.3) 142 (4.2) 0.040

Myocardial infarction, n (%) 562 (9.5) 350 (14.0) 212 (6.3) < 0.001

Coronary heart disease, n (%) 1154 (19.6) 622 (24.9) 532 (15.7) < 0.001

Rheumatoid arthritis, n (%) 3025 (52.0) 1090 (44.2) 1935 (57.7) < 0.001

Diabetics, n (%) 1740 (29.9) 838 (33.9) 902 (26.9) < 0.001

Angina, n (%) 964 (16.4) 498 (20.0) 466 (13.7) < 0.001
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self-reported weakness for TGL; 11.5% for TG versus 
21.3% performance-based).

Figure  1 estimates—by gender—the proportion meet-
ing self-reported slowness and weakness criteria as a 
function, respectively, of gait speed and grip strength. 
Each plot is annotated with a vertical black line (refer-
ence) marking approximately the cutoff for meeting 
frailty criteria for each performance-based measure: For 
a nearly ideally performing substitute, such an “item 
characteristic curve” should be inverse S-shaped, with 
self-reported prevalence predominantly near 1 below the 
black line, decreasing steeply in the neighborhood of the 
black line, and predominantly near 0 above the black line 
[25] As desired: For each of the figures, the performance-
based reference did indeed fall in a neighborhood of most 
steeply decreasing self-reported criterion prevalence. 
Less ideally: None of the plots showed self-reported crite-
rion prevalence predominantly near 1 for values of worse 
performance than the reference, but rather following a 
reasonably linear trend with worsening performance. For 
all but slowness in females, the maximum self-reported 
prevalence observed reached only 0.5–0.7, indicating 
considerable failure to report difficulty even at the worst 
possible performance. In ROC analysis, the estimated 
area under the curve for predicting each self-reported 
criterion by its respective performance based measures 
was 0.72 for slowness (overall; similar for women and 
men) 0.67 for the TG weakness measure (similar in men 
but considerably worse in women, at 0.60), and 0.69 for 
the TGL weakness measure (0.67 in men and 0.61 in 
women). Kappa values were 0.25 for objective versus self-
reported slowness criteria overall (95% confidence inter-
val—CI—0.22 to 0.28), 0.21 for men (95% CI 0.17 to 0.26) 
and 0.29 for women (95% CI 0.25 to 0.33). Kappa values 
were 0.56 to 0.58 overall and for both sexes for the TG 
weakness item and 0.56 for all three groups for the TGL 
weakness (with 95% CI width between 0.03 and 0.06 in all 
cases). These values indicate that self-reported slowness 

and weakness criteria are no better than moderately well 
discriminated by the performance measures underlying 
their objective counterparts.

Table 4 cross tabulates frailty as assessed by the PFP 
versus the SPFP with version TG for weakness (non-
frail, pre-frail, frail). No differential classification of 
persons frail by one method as non-frail by another 
method was observed. Differential classification across 
adjacent categories, however, was common—particu-
larly in which frailty was less severe when assessed by 
SPFP than by PFP: 21.9% of women and 35.3% of men 
judged prefrail by PFP were judged non-frail by SPFP, 
and 39.2% of women and 57.1% of men judged frail by 
PFP were judged prefrail by SPFP. In males, misclassi-
fication in the reverse direction  was far less frequent. 
Kappa values were 0.56 in the overall sample and 
ranged from 0.55 in men to 0.57 in women, consistent 
with other published studies [14]. There was a notable 
improvement in Kappa after adjusting for prevalence 
and assessment bias, with PABAK = 0.67 in women, and 
0.68 in men and the overall sample (Table  4). Analy-
ses using version TGL for weakness yielded similar 
Kappa values and patterns of misclassification in men, 
but much more balanced misclassification across adja-
cent categories for women (Supplemental Table S1). In 
the sensitivity analysis using the hypothetical sample, 
increasing prevalence of frailty had little impact on the 
crude and adjusted Kappas (Supplemental Table S2).

Tables  5 and 6 compare distributions of demographic 
and disease characteristics across persons deemed frail 
by either method singly or by both together (3 groups) for 
the self-reported frailty version yielding the more con-
servative findings—the one incorporating TGL weakness 
assessment. For women, determinants most strongly dis-
tinguishing the groups (p < 0.001) were age (those deemed 
frail by the standard PFP nearly 3  years older on aver-
age than those deemed frail only by the self-report ver-
sion), BMI (those deemed frail by the self-report version 

Table 3  Criterion prevalence for performance-based criteria and self-reported substitution candidates, by sex

Criterion Measure Number with positive criterion (% of total)

Overall Women Men

Slowness Performance-based 1279 (22.0) 630 (18.8) 649 (26.3)

Difficulty walking ½ mile 1230 (21.2) 841 (25.2) 389 (15.8)

Difficulty walking ½ mile or climbing 10 steps 1431 (24.4) 987 (29.2) 444 (17.9)

Weakness Performance-based 1266 (22.3) 755 (23.1) 511 (21.3)

Difficulty lifting a 10-pound bag 853 (14.6) 723 (21.6) 130 (5.3)

Difficulty gripping with hands 896 (15.3) 663 (19.7) 233 (9.4)

Difficulty gripping or transferring 1079 (18.4) 794 (23.5) 285 (11.5)

Difficulty gripping, transferring or lifting a 10-pound bag 1547 (26.4) 1186 (35.0) 361 (14.5)
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only heavier than others by 2.2–3.4  kg/m2), depression 
symptoms (those deemed frail by the self-report version 
2 symptoms higher than those frail by the original PFP 
only), and self-reported health status (percentage report-
ing poor self-reported health ranged stepwise from 5 to 
26% for those frail by the original PFP only, self-report 
only, and both assessments) (Table  5). Self-reported 
health distinguished men across frailty groups similarly 
as for women; age and depression associations were in 
the same direction, but somewhat less strongly evidenced 
(p-values 0.009, 0.004 respectively) (Table 6).

We also conducted multivariable multinomial logistic 
regression analyses of frailty type (3 groups) simultane-
ously on the characteristics in Table 2. All the associations 

named in the previous paragraph as most strongly distin-
guishing except age for women and depression for men 
remained independently statistically significant (p < 0.05), 
whether including all characteristics shown in Table  2 
in models, or applying forward (entry = 0.05), back-
ward (removal = 0.10), or full (entry = removal = 0.10) 
stepwise selection to identify, and remove, collinear or 
non-predictive variables. Race emerged as an additional 
independent discriminant for women (odds of being 
found frail only by the original PFP vs. by both methods 
increased 2.63-fold in black versus white older adults, 
with 95% confidence interval 1.31- to 5.28-fold, after con-
trolling for age, BMI, depression score and self-report of 
health).

Fig. 1  Self-reported slowness and weakness criteria prevalence by objective counterpart measure values. Plots show the probability of being 
positive on the self-reported criterion as a function of the performance-based counterpart used to assess slowness or weakness in the original PFP, 
estimated using a smoothing spline with 5 degrees of freedom. Panels going left to right respectively are A and D for slowness (difficulty walking 
½ mile on y-axis, measured gait speed on x-axis), B and E weakness (difficulty transferring or gripping on y-axis, measured grip strength on x-axis), 
and C and F our alternative weakness comparison (difficulty transferring, gripping, or lifting on y-axis, measured grip strength on x-axis). Females 
are shown at the top and males at the bottom. Vertical lines show the performance-based cutoff defining having the criterion (values less than line 
on the x-axis)
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Findings were similar when considering the self-
reported frailty version with the TG rather than the TGL 
self-reported weakness assessment (Supplemental Tables 
S1, S3, S4). When considering potentially discriminat-
ing characteristics one at a time, # of diseases discrimi-
nated the groups modestly more strongly for both men 
and women. Tellingly, also for both women and men, 
rheumatoid arthritis considerably more strongly discrim-
inated groups when employing the TG weakness assess-
ment, exhibiting prevalence 18 points higher in those 
frail by the self-reported assessment than the original 
PFP only. Multivariable findings varied only slightly from 
those reported in the previous paragraph: RA emerged as 
an additional discriminant of frailty groups for women.

Discussion
In a large epidemiologic cohort of older adults, we 
found novel evidence that populations identified as 
frail systematically differ when identified by the Physi-
cal Frailty Phenotype (PFP) versus a version replacing 
performance-based measures of slowness and weakness 
by self-reported disability counterparts. Among women, 
better self-reported health, self-identifying as Black, 

lower cognitive performance and fewer depressive symp-
toms were independently positively associated with being 
found frail by the original PFP but not by the SPFP we 
examined. Higher BMI and younger age were positively 
associated being found frail by the SPFP we examined 
but not the original PFP, with the BMI association per-
sisting independently. Similar associations with self-
reported health and age were evidenced for men—for 
them, both of these associations persisted independently. 
As a second novel finding, our data evidenced that self–
report assessment which well- or over-approximates the 
objectively-assessed percentage meeting frailty criteria 
in women substantially underestimates the same in men. 
Finally, our study reiterated extant findings that PFP 
assessment using the original criteria for slow walk and 
weakness versus the self-reported substitutions for these 
we examined exhibits only moderate agreement. We con-
clude that self-report using the measures we evaluated 
cannot be taken for granted to stand in for their perfor-
mance-based counterparts.

Varying patterns of association observed across dis-
cordantly/concordantly frail groups were revealing. 
Sometimes characteristics were strongly distinguished 

Table 4  Agreement between physical frailty phenotypes: original assessment versus with self-reported substitutions

a Weakness assessed by report of difficulty gripping with hands or transferring from a bed or chair; Slowness assessed by report of difficulty of walking one-half a mile
b Row percentage
c Column percentage
d PABAK: Prevalence and Bias Adjusted Kappa that assigns partial credit of 1/2 to misses by 1 category

Frailty defined by 
objective measures

Frailty defined by self-reporta measures Kappa (95% CI)

Nonfrail
(n = 2905)

Prefrail
(n = 2476)

Frail
(n = 503)

Overall Nonfrail (n = 2516) 2102
(83.6)b, (72.4)c

414
(16.5), (16.7)

0
(0.0), (0.0)

Kappa with Linear Weighting
0.56
(0.54–0.58)
PABAKd

0.68 (0.66–0.69)

  (N = 5884) Prefrail (n = 2870) 795
(27.7), (27.4)

1834
(63.9), (74.1)

241
(8.4), (47.9)

Frail (n = 498) 8
(1.6), (0.3)

228
(45.8), (9.2)

262
(52.6), (52.1)

Female Nonfrail
(n = 1493)

Prefrail
(n = 1534)

Frail
(n = 363)

  (N = 3390) Nonfrail (n = 1443) 1130
(78.3), (75.7)

313
(21.7), (20.4)

0
(0.0), (0.0)

Kappa with Linear Weighting
0.57
(0.55–0.59)
PABAK
0.67 (0.66–0.69)

Prefrail (n = 1631) 358
(21.9), (24.0)

1097
(67.3), (71.5)

176
(10.8), (48.5)

Frail (n = 316) 5
(1.6), (0.3)

124
(39.2), (8.1)

187
(59.2), (51.5)

Male Nonfrail
(n = 1412)

Prefrail
(n = 942)

Frail
(n = 140)

  (N = 2494) Nonfrail (n = 1073) 972
(90.6), (68.8)

101
(9.4), (10.7)

0
(0.0), (0.0)

Kappa with Linear Weighting
0.55
(0.52–0.57)
PABAK
0.68 (0.66–0.70)

Prefrail (n = 1239) 437
(35.3), (31.0)

737
(59.5), (78.2)

65
(5.3), (46.4)

Frail (n = 182) 3
(1.7), (0.2)

104
(57.1), (11.0)

75
(41.2), (53.6)
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for frailty found by SPFP criteria, whether frailty also 
was found by the original PFP or not. This was this case, 
for example, with RA prevalence in women (similar for 
those found frail by SPFP only and found frail by both 
versions, each considerably higher than for those found 
frail by the original PFP alone). The converse also was 
observed: mean age was similar for those found frail 
by the original PFP alone and those found frail by both 
versions, with each considerably higher than for those 
found frail by SPFP alone. In these cases, one or the other 
mode of assessment appears susceptible to influences 
beyond frailty. In other cases, a stepwise relationship was 
observed. This was the case, for example, for depression, 
where the mean symptomatology increased across those 
frail by the original PFP only, frail by SPFP only, and frail 
by both methods. In these cases, where prevalence of a 
characteristic seems to accumulate when frailty is iden-
tified by both methods, different ramifications of such a 

characteristic may be reflected in the distinct modes of 
assessment.

To interpret our observed between-version agreement 
simply as “moderate” may be criticized as over-simplify-
ing. Kappa values of nearly 0.60 approach a range 0.60-
0.0.80 commonly labeled as “substantial” [30]: Thus our 
suggestion of inadequate performance may be seen by 
some as overly pessimistic. On the other hand, standard 
kappa cutoffs often leave a great deal of gap in interpreta-
tion. The Kappa statistic is sensitive to the prevalence of 
the condition under study, hence to the extent of agree-
ment by chance [27]. If such agreement is negligible, 
then Kappa is approximately the overall agreement—for 
which a level of 60% arguably is not impressive. Kappa 
indeed has been criticized for designating agreement as 
“substantial” in some scenarios where the overall agree-
ment is low [31]. If, on the other hand, chance agreement 
is substantial, then observed agreement achieving 60% of 

Table 5  Characteristics comparison across females judged frail by either method only or by botha

a Weakness self-reported substitution = transferring, gripping and lifting
* For continuous variables, ANOVA was used to calculate and for categorical variables, Chi-square test was used

Frail by self-report PFP only 
(N = 244)

Frail by objective PFP only 
(N = 98)

Frail by both
(N = 218)

P-value*

Age (years), mean (std) 73.9 (6.4) 76.7 (7.0) 76.3 (6.0)  < 0.001

Education (years), mean (std) 12.2 (4.4) 12.0 (5.1) 12.2 (4.9) 0.950

MMSE, mean (std) 88.5 (7.0) 81.9 (13.0) 85.5 (9.3)  < 0.001

# of disease*, mean (std) 2.0 (1.4) 1.5 (1.3) 2.1 (1.4) 0.004

Body Mass Index, mean (std) 29.5 (6.5) 26.1 (5.6) 27.3 (7.1)  < 0.001

Race(black), n (%) 46 (18.9) 43 (43.9) 56 (25.7)  < 0.001

Marriage, n (%) 0.013

  Married 125 (51.2) 35 (35.7) 83 (38.1)

  Widowed 94 (38.5) 47 (48.0) 97 (44.5)

  Separated/divorced/never married 25 (10.3) 16 (16.3) 38 (17.4)

# of depressive symptoms, mean (std) 8.8 (5.6) 6.8 (5.3) 10.3 (6.0)  < 0.001

Income 0.038

   < $16,000 137 (60.1) 68 (74.7) 134 (68.0)

  $16,000–35,000 66 (29.0) 12 (13.2) 41 (20.8)

   > $35,000 25 (11.0) 11 (12.1) 22 (11.2)

Health status, n (%)  < 0.001

  excellent 7 (2.9) 3 (3.1) 6 (2.8)

  very good 23 (9.4) 15 (15.5) 18 (8.3)

  good 62 (25.8) 33 (34.0) 44 (20.2)

  fair 113 (46.3) 41 (42.3) 93 (42.7)

  poor 38 (15.6) 5 (5.2) 57 (26.2)

Cancer, n (%) 48 (19.7) 10 (10.2) 38 (17.4) 0.109

Congestive heart failure, n (%) 23 (9.4) 9 (9.2) 31 (14.2) 0.206

Myocardial infarction, n (%) 26 (10.7) 8 (8.2) 21 (9.6) 0.777

Coronary heart disease, n (%) 69 (28.3) 19 (19.4) 65 (29.8) 0.142

Rheumatoid arthritis, n (%) 188 (78.0) 62 (63.9) 172 (81.5) 0.008

Diabetics, n (%) 88 (36.4) 32 (33.3) 77 (36.7) 0.835

Angina, n (%) 64 (26.2) 16 (16.3) 57 (26.2) 0.119



Page 10 of 15Bandeen‑Roche et al. BMC Geriatrics          (2023) 23:451 

the possible remainder may be impressive. For our over-
all frailty phenotype comparison between versions, the 
by-chance overall (unweighted) agreement was 42%; it 
was 71% for the observed data—an extent of improve-
ment that is numerically “moderate”. The second point is 
that Kappa in the present context is meant to judge not 
only agreement in its own right, but accuracy with which 
a proxy measure replicates a gold standard. Misclassifica-
tion of 29% represents a considerable measurement error, 
standing to introduce considerable bias in estimating 
relationships with potential determinants or outcomes. 
In summary, we consider “moderate” as a reasonable rat-
ing of agreement achieved in the present case. We also 
would reiterate the study’s primary finding that popula-
tions deemed as frail by the two versions differ system-
atically, which arguably is more concerning than a failure 
of agreement that could be seen as simple measurement 
error.

Studies on discrepancies between self-reported and 
performance-based measures of functioning in different 
settings have found considerable disagreement in classi-
fying functional status [32–36], which speaks to the com-
plexity of late life functioning. We hypothesize that the 
original PFP and the fully self-reported PFPs we exam-
ined identify systematically different “frail” populations 
because objective and self-reported measures of slowness 
and weakness target different concepts and constructs—
one, physical and the other, partly psychosocial [37]. 
Multiple studies have evidenced strong influences of psy-
chosocial factors on self-report [32, 38–40]. The employ-
ment of coping strategies, moreover, may either mitigate 
or exacerbate the impact of functional limitation depend-
ing on the social and physical context in which activities 
of living actually take place [41, 42]. As such, the substi-
tution of self-reported measures for weakness and slow-
ness in the PFP could have unintended consequences of 

Table 6  Characteristics comparison across males judged frail by either method only or by botha

a Weakness self-reported substitution = transferring, gripping and lifting
* For continuous variables, ANOVA was used to calculate and for categorical variables, Chi-square test was used

Frail by self-report only 
(N = 82)

Frail by objective only 
(N = 98)

Frail by both
(N = 84)

P-value*

Age (years), mean (std) 74.7 (6.5) 77.6 (6.5) 77.0 (6.7) 0.009

Education (years), mean (std) 12.0 (5.1) 12.9 (5.0) 12.3 (5.2) 0.524

MMSE, mean (std) 86.2 (7.3) 85.5 (9.6) 83.7 (11.9) 0.262

# of disease*, mean (std) 2.2 (1.5) 1.9 (1.4) 2.4 (1.7) 0.156

Body Mass Index, mean (std) 26.3 (4.1) 26.0 (3.9) 26.3 (4.5) 0.849

Race(black), n (%) 16 (19.5) 25 (25.5) 16 (19.1) 0.492

Marriage, n (%) 0.480

  Married 64 (78.1) 74 (75.5) 56 (66.7)

  Widowed 13 (15.9) 15 (15.3) 19 (22.6)

  Separated/divorced/never married 5 (6.1) 9 (9.2) 9 (10.7)

# of depressive symptoms, mean (std) 7.3 (5.3) 6.4 (4.5) 9.0 (6.1) 0.004

Income 0.740

   < $16,000 39 (50.6) 44 (47.3) 35 (43.8)

  $16,000–35,000 26 (33.8) 29 (31.2) 31 (38.7)

   > $35,000 12 (15.6) 20 (21.5) 14 (17.5)

Health status, n (%)  < 0.001

  excellent 2 (2.5) 3 (3.1) 0 (0)

  very good 4 (5.0) 11 (11.2) 9 (10.7)

  good 28 (35.0) 46 (46.9) 21 (25.0)

  fair 26 (32.5) 36 (36.7) 29 (34.5)

  poor 20 (25.0) 2 (2.0) 25 (29.8)

Cancer, n (%) 15 (18.3) 17 (17.4) 10 (12.1) 0.471

Congestive heart failure, n (%) 14 (17.1) 8 (8.2) 18 (21.4) 0.038

Myocardial infarction, n (%) 17 (20.7) 16 (16.3) 21 (25.0) 0.351

Coronary heart disease, n (%) 27 (32.9) 25 (25.5) 34 (40.5) 0.099

Rheumatoid arthritis, n (%) 56 (68.3) 54 (55.7) 58 (70.7) 0.086

Diabetics, n (%) 29 (35.4) 48 (49.5) 31 (38.3) 0.120

Angina, n (%) 22 (26.8) 21 (21.4) 29 (34.5) 0.141
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expanding the scope of frailty assessment beyond the 
physical domain to also include social and psychologi-
cal vulnerabilities. This expansive view of frailty and its 
measurement remains debatable and is beyond the scope 
of this paper. Beyond conceptual differences, it is also 
important to consider differences in the constructs tar-
geted by our self-reported replacement items versus their 
objective counterparts—difficulty in tasks versus perfor-
mance in task components. At the very least, successful 
self-reported “replacements” for objective PFP criteria 
likely will require deliberate design to target equivalent 
constructs as the objective criteria do, and not merely 
employ readily available task difficulty items. Research 
teams in Europe recently have made advancements—
seeking to approximate PFP criteria employing multiple 
self-report items rather than one, much as we attempted 
here, [43] or querying changes in physical performance 
over time [44]. Others in our research group recently 
assessed agreement when making PFP item substitutions 
grounded in both current function and changes in func-
tion [45]. Further such work should have high priority 
given that there is a clear need for self-reported assess-
ments of frailty.

We are concerned by the male–female discrepancy 
in the prevalence of slowness and weakness for self-
reported versus performance-based assessment, because 
this suggests considerably differential sensitivity by sex 
of the original PFP versus those employing standard self-
reported disability items for ascertaining frailty. Various 
mechanisms for the discrepancy are possible. First, self-
report of functional difficulty in older adults may be sub-
ject to differential item functioning (DIF) by gender—as 
might occur, for example, if men were less “willing” to 
report difficulty than women or there was role sensitiv-
ity by sex. There are reports of such [46, 47]—but DIF 
has been most evident in Instrumental Activities of Daily 
Living (IADL) and isolated Activities of Daily Living 
items, and not been appreciable in mobility tasks [48]. 
Secondly, if the concepts and constructs assessed by self-
reported versus objective criteria differ, there may be true 
male–female differences in the concepts and constructs 
measured by one mode relative to the other. Finally, men 
identified by the original PFP cutoffs for slowness and 
weakness may actually be more highly functional than 
women identified by these cutoffs. The cutoffs are sex-
specific: This is reasonable given sex differences in height, 
limb length and muscle mass—but it is not clear that a 
20th percentile cutoff in each group identifies clinically 
comparable functional levels. Whatever the source of 
the discrepancy, work to better understand modal differ-
ences in measurement are needed if a valid self-reported 
PFP is to be developed, and possibly to refine the validity 
of the original PFP.

In defining self-reported criteria for slowness and 
weakness, we prioritized items having a reasonable 
prevalence match to the objective PFP criteria. To do 
otherwise “builds in” a failure of agreement and, likely, 
a systematic difference in functional level of populations 
identified. Our choice can well be debated, however, as 
can the original PFP definition of slowness and weakness 
criteria by a percentile (lowest 20th) rather than a clini-
cal standard of impaired performance. There is reason 
to consider 20th percentile cutoffs as reasonable—for 
slowness defined by usual gait speed, for example, these 
were between 0.65  m/sec (for shorter individuals) and 
0.76 m/sec (for taller individuals) in our sample and par-
alleled commonly used cutoffs between 0.6 and 0.8  m/
sec [49]. Yet, particularly having in mind sex differences 
discussed just above, a clinical rather than a percentile-
based benchmark merits consideration. Such a bench-
mark might, for example, seek to optimize sensitivity and 
specificity for predicting a relevant adverse event such 
as incident dependence or need for use of an assistive 
device in the coming year. Other criteria such as disabil-
ity items’ test–retest reliability also could be considered. 
Relatively few studies have evaluated this: Those which 
have indicate moderate-to-high reliability of the items 
we employed. For example, a reliability substudy of the 
Women’s Health and Aging study in which test–retest 
was evaluated several hours apart found Kappa values of 
1 for difficulty walking half a mile (95% CI 0.78 to 1.00; 
n = 64) and of 0.85 for gripping with fingers (95% CI 0.61 
to 1.00; n = 69); each, comparing any difficulty vs no dif-
ficulty [50]. In that same cohort, a variety of self-reported 
measures exhibited very high odds ratios for short-term 
agreement in a substudy in which participants were 
evaluated weekly for 26 weeks [51]. The National Health 
and Aging Trends study also conducted a reliability sub-
study in which n = 111 participants were re-interviewed 
2–4 weeks apart; test–retest Kappa for walking 3 blocks 
was 0.75 (vs. 0.64 for climbing 10 stairs); this was 0.53 
for gripping with fingers and 0.59 for lifting and carrying 
10 pounds (vs. 0.57 for reaching overhead) [52]. Existing 
reports, then, have not identified common self-reported 
disability items of relevance exhibiting considerably 
superior reliability to those we selected. There are vari-
ous assessments of frailty outside the PFP paradigm that 
require no performance-based assessment (e.g., the self-
reported FRAIL scale [53] and Vulnerable Elders Survey 
[54], the clinician-assessed Clinical Frailty Scale [55], 
measures grounded in electronic health records [56] or 
claims data [57]). One might then ask: Why not simply 
use one of these? For some purposes, this may suffice. 
It has been well evidenced, however: Measures based 
on different paradigms identify different individuals as 
frail to a large degree [58–60]. These also correspond to 
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distinct concepts and theories as to the identity of frailty 
[61]. Thus, they are not exchangeable, and one should be 
chosen based on the construct it is intended to measure 
and the purpose it is meant to serve [13]. The physiologi-
cal specificity underlying the phenotype offers benefits 
if the goal is to elucidate mechanisms and etiology [62], 
hence we believe it will offer the best choice in some 
situations. Then, development of an assessment more 
broadly applicable in clinical settings becomes a worthy 
goal.

Our study’s strengths include that it was conducted 
using data from a large, outstandingly characterized epi-
demiological cohort and the same in which the PFP was 
developed and first validated. The missing data percent-
age was extremely low. We evaluated construct validity, 
moreover, and not only criterion validity. The latter is the 
type that has been most often assessed for frailty meas-
ures—as either concurrent validity (agreement such as 
Kappa statistics quantitate) or predictive validity (asso-
ciations with frailty-related outcomes). To determine 
whether two assessment methods identify the same 
population addresses a hypothesis that must be true if 
the methods measure the same entity, hence assesses the 
former.

A primary weakness of our study is the limited num-
ber of self-reported proxies for slowness and weakness 
that were available for consideration. Our study, however, 
did not seek to identify an optimal proxy, but rather to 
mimic what others largely have done in their prior substi-
tutions, so as to justify (or not) the need for better alter-
native substitution items. Our choices were comparable 
to those used in most other self-reported versions of the 
PFP reviewed by Theou and colleagues [14]. Secondly, 
our data suffered from the same limitations typical in 
epidemiologic cohorts, in which there may be selection 
bias for study participation and against those who drop 
out of the study prematurely. The latter may be a par-
ticular concern for frailty, as those becoming frail may 
well opt to not engage in a lengthy in-clinic assessment 
protocol such as there was for the CHS. To have warped 
findings distinguishing subpopulations identified as frail 
by different measures, however, would require that non-
participants “counterbalance” differences evidenced in 
our study (e.g., persons in poor health not participat-
ing predominantly be frail by the objective PFP only 
and not the self-report version). This seems unlikely to 
us. To have warped findings regarding agreement would 
require that measures considerably more strongly agree 
in non-participants than participants; this seems pos-
sible. Our sample size was considerable but not large by 
today’s standards: Power to identify differences for men 
was less than for women and highly multivariate char-
acterization of differences was not possible—hence we 

opted for a relatively simple analytic approach. The PFP 
exhaustion criterion employs two questions from the 
selfsame instrument used to assess depression in the 
CHS—the CES-D-10. Thus, there is some circularity in 
any depression association with frailty. Both the original 
PFP and our SPFP incorporated this exhaustion measure, 
however, and so excess symptomatology among those 
deemed frail by the self-reported version remains com-
pelling in our view. As a study to identify distinctions, 
finally, our study made multiple comparisons of variables 
between study groups we defined. We took care to only 
highlight those findings most strongly evidenced—in 
crude analyses, at a Bonferroni-corrected level of 0.0015 
(0.05 divided by 17 measures times 2 sexes). Follow up 
studies to build on and replicate (or contradict) our find-
ings would have value.

A final concern, raised by a reviewer, merits special 
consideration. The CHS study is growing old; data for the 
sample we analyzed was collected more than 30 years ago. 
If self-reporting behavior has changed over the years—
due either to changes in underlying frailty prevalence or 
to changes in the relationship of frailty to reporting, one 
might question the relevance of our findings to the pre-
sent day. Our Kappa sensitivity analysis substituting 2015 
prevalence estimates for the observed CHS prevalence 
showed little impact of increasing prevalence of frailty on 
the Kappa estimates. According to the simulation study 
by Byrt et al. [27], the impact of assessment bias tends to 
diminish as the PABAK increases and become negligible 
when PABAK = 0.8 or higher. Therefore, it is reasonable 
to conclude that the impact of changing frailty preva-
lence and/or self-report behavior should be minor in the 
community setting. Lessening over time in differential 
self-report of disability by personal characteristics could 
indeed impact findings of systematic differences in popu-
lations designated frail by PFP versus SPFP. We could not 
find evidence in the literature to indicate that major such 
differences have occurred, however, rather than simple 
differences in the prevalence of self-reported difficulty.

In conclusion, our study cautions against considering 
frailty instruments substituting self-reported disability 
measures for slow walk and weakness as approximate 
replicates of the original PFP. Self-reported PFP versions 
may have merit, but they then should be selected and 
judged for their purpose of use and recognize a distinct 
target of measurement. Meanwhile, our study affirms the 
need to develop self-reported substitutions for slow walk 
and weakness in the PFP that more validly approximate 
their objectively measured counterparts.
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