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Abstract
Background: Pre-frailty is a risk state between health and frailty. Early and
effective identification and intervention of pre-frailty can delay or even reverse
the progression of frailty. However, there is currently no unified pre-frailty
assessment tool suitable for older adults undergoing community physical exami-
nations. Objective: To compare the effectiveness of the Fried Frailty Phenotype
(FP) scale and the FRAIL scale in assessing pre-frailty among older adults dur-
ing community physical examinations, providing a reference for selecting pre-
frailty assessment tools for the community-dwelling elderly. Methods: Using
convenience sampling, older adults aged 60 and above who underwent health
examinations at five community health service centers in Beijing from 2024-12-
01 to 2025-03-20 were selected as research subjects. General data were collected,
and frailty assessments were conducted using the FP and FRAIL scales, respec-
tively. The Modified Barthel Index (MBI) was used to assess activities of daily
living (ADL), and the Short Form-36 Health Survey (SF-36) was used to assess
quality of life. Spearman rank correlation analysis and Kappa values were used
to analyze the consistency and correlation between the FP and FRAIL scales
in assessing frailty status. Using MBI and SF-36 scores as validity evaluation
criteria, Spearman rank correlation analysis, Receiver Operating Characteristic
(ROC) curves, and Bayes discriminant analysis were employed to evaluate the va-
lidity of the two assessment tools. Results: The prevalence of pre-frailty in older
adults undergoing community physical examinations assessed by FP was higher
than that by the FRAIL scale (36.3% vs. 25.3%); the results of frailty status
assessment by FP and the FRAIL scale showed a moderate positive correlation
(rs=0.713, P<0.001). The assessment results of the two tools were consistent
for 81.2% (349/430) of the participants, with a Kappa value of 0.606 (P<0.001),
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indicating moderate consistency. The degree of frailty assessed by both FP and
FRAIL scales was positively correlated with ADL decline (P<0.05) and nega-
tively correlated with the total SF-36 score, PCS, and MCS (P<0.05). Both FP
and FRAIL scales showed a certain strength of association with ADL decline in
older adults, with areas under the ROC curve of 0.736 and 0.735, respectively
(P<0.001). Bayes discriminant analysis showed that the cross-validation accu-
racy of FP for ADL decline was higher than that of the FRAIL scale (86.3%
vs. 85.1%). ROC curve analysis showed that FP had higher sensitivity for ADL
decline (74.0% vs. 64.4%), while the FRAIL scale had better specificity (80.1%
vs. 65.8%); the optimal cutoff value for both in predicting ADL decline was 0.5.
Conclusion: FP and the FRAIL scale are moderately correlated and consistent,
both are negatively correlated with quality of life scores, and both show moder-
ate validation capability for ADL decline in older adults undergoing community
physical examinations. Both can be used for pre-frailty assessment in this pop-
ulation. Due to its higher sensitivity and inclusion of objective indicators, FP
is more suitable for pre-frailty screening aimed at“early detection and early in-
tervention”in the context of community physical examinations. Meanwhile, the
FRAIL scale, with its simplicity and high specificity, can serve as an alternative
tool for rapid identification of high-risk individuals in resource-limited settings.
The results of this study suggest that integrating frailty screening into routine
community physical examinations and initiating interventions based on a cutoff
value of 0.5 is of practical significance.

Full Text
Preamble
Comparison of the Efficacy of the Fried Frailty Phe-
notype and the FRAIL Scale in Assessing Pre-frailty
Among Community-Dwelling Elderly During Physical
Examinations
Abstract

Objective: To compare the efficacy of the Fried Frailty Phenotype (FFP) and
the FRAIL scale in identifying pre-frailty among community-dwelling elderly
individuals during routine physical examinations, and to provide a scientific
basis for the early screening and intervention of frailty in primary care settings.

Methods: A cross-sectional study was conducted involving elderly individuals
undergoing physical examinations in community health service centers. Par-
ticipants were assessed using both the FFP and the FRAIL scale. The consis-
tency between the two tools was evaluated using the Kappa coefficient. Sensitiv-
ity, specificity, and the area under the receiver operating characteristic (ROC)
curve were calculated to compare the diagnostic performance of the FRAIL scale
against the FFP (the gold standard).
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Results: A total of [N] participants were included in the study. The prevalence
of pre-frailty identified by the FFP and the FRAIL scale was [X]% and [Y]%, re-
spectively. The consistency analysis showed a moderate agreement between the
two scales (Kappa = [Z]). Compared to the FFP, the FRAIL scale demonstrated
a sensitivity of [S]% and a specificity of [P]% for detecting pre-frailty.

Conclusion: Both the FFP and the FRAIL scale are effective tools for screen-
ing pre-frailty in community-dwelling elderly. While the FFP remains the gold
standard for clinical research, the FRAIL scale offers a more time-efficient and
convenient alternative for rapid screening in busy primary care physical exami-
nation settings.

Introduction
As the global population ages, frailty has emerged as a significant public health
challenge. Frailty is a clinical syndrome characterized by decreased physiolog-
ical reserve and increased vulnerability to stressors, leading to adverse health
outcomes such as falls, hospitalization, disability, and mortality. Pre-frailty rep-
resents an intermediate state between robustness and frailty, where physiological
declines have begun but have not yet reached the threshold of clinical frailty.
Crucially, pre-frailty is a reversible stage; timely identification and intervention
can effectively delay or even reverse the progression to full frailty.

Currently, the Fried Frailty Phenotype (FFP) and the FRAIL scale are the two
most widely utilized instruments for frailty screening. The FFP, proposed by
Fried et al. in 2001, assesses five components:
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背景
Comparison of the Effectiveness of Fried’s Frailty Pheno-
type and the FRAIL Scale in Assessing Pre-frailty among
Community-dwelling Older Adults Undergoing Health Ex-
aminations
Abstract

Background: Pre-frailty is a high-risk state between health and frailty. Early
identification and effective intervention in the pre-frailty stage can delay or
even reverse the progression of frailty. However, there is currently no unified
assessment tool specifically validated for pre-frailty among community-dwelling
older adults undergoing health examinations.
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Objective: To compare the effectiveness of the Fried Frailty Phenotype (FP)
and the FRAIL scale in assessing pre-frailty among community-dwelling older
adults undergoing health examinations, providing a reference for selecting ap-
propriate assessment tools.

Methods: Using convenience sampling, older adults aged 60 and above who un-
derwent health examinations at five community health service centers in Beijing
from December 1, 2024, to March 20, 2025, were selected as research subjects.
General data were collected, and frailty status was assessed using both the FP
and FRAIL scales. Activities of daily living (ADL) were evaluated using the
Modified Barthel Index (MBI), and quality of life was assessed using the 36-Item
Short Form Health Survey (SF-36). Spearman rank correlation and Kappa val-
ues were used to analyze the consistency and correlation between the FP and
FRAIL scales. Using MBI and SF-36 scores as validity criteria, the validity of
the two assessment tools was analyzed through Spearman rank correlation, Re-
ceiver Operating Characteristic (ROC) curves, and Bayes discriminant analysis.

Results: The prevalence of pre-frailty identified by the FP was higher than that
identified by the FRAIL scale (36.3% vs. 25.3%). There was a moderate positive
correlation between the FP and FRAIL scale results (𝑟 = 0.713, 𝑃 < 0.001).
The two tools showed consistent assessment results for 81.2% (349/430) of the
participants, with a Kappa value of 0.606 (𝑃 < 0.001), indicating moderate
consistency. The degree of frailty assessed by both FP and FRAIL scales was
positively correlated with ADL decline (𝑃 < 0.05) and negatively correlated
with the total SF-36 score, Physical Component Summary (PCS), and Mental
Component Summary (MCS) (𝑃 < 0.05). Both scales showed a significant
association with ADL decline, with areas under the ROC curve (AUC) of 0.736
and 0.735, respectively (𝑃 < 0.001). Bayes discriminant analysis showed that
the cross-validation accuracy of FP for predicting ADL decline was higher than
that of the FRAIL scale (86.3% vs. 85.1%). ROC curve analysis further revealed
that the FP had higher sensitivity (74.0% vs. 64.4%), while the FRAIL scale
demonstrated superior specificity (80.1% vs. 65.8%). The optimal cutoff value
for predicting ADL decline for both scales was 0.5.

Conclusion: The FP and FRAIL scales are moderately correlated and consis-
tent. Both are negatively correlated with quality of life scores and possess mod-
erate predictive validity for ADL decline in community-dwelling older adults.
Both tools are suitable for pre-frailty assessment in this population. Due to
its higher sensitivity and inclusion of objective indicators, the FP is more suit-
able for pre-frailty screening aimed at “early detection and early intervention”
within the context of community health examinations. Conversely, the FRAIL
scale, with its simplicity and high specificity, serves as an excellent alternative
for rapidly identifying high-risk individuals in resource-limited settings. These
findings suggest that integrating frailty screening into routine community health
examinations and initiating interventions based on a cutoff value of 0.5 is of sig-
nificant practical value.

Keywords: Frailty; Pre-frailty; Older adults; Fried Frailty Phenotype; FRAIL
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scale; Community health services; General practitioners

Background
Pre-frailty represents a transitional risk status between health and frailty. Early
identification and intervention during this stage can delay or even reverse the
frailty development. However, there is a lack of standardized pre- PANG S, SUN
Y, JIANG C Y. Comparison of the effectiveness of Fried’s Frailty Phenotype
and the FRAIL Scale in assessing pre-frailty among community-dwelling older
adults undergoing health examinations[J]. Chinese General Practice, 2026.［Epub
ahead of print］Editorial Office of Chinese General Practice. This is an open
access article under the CC BY-NC-ND 4.0 license.

Chinese General Practice https frailty assessment tool tailored for community-
dwelling older adults.

Objective To compare the effectiveness of Fried’s Frailty Phenotype (FP) and
FRAIL Scale in assessing pre-frailty among community-dwelling older adults
undergoing health examinations, thereby providing evidence for the selection of
appropriate assessment tools.

Methods
A cross-sectional study was conducted using convenience sampling to recruit
older adults aged 60 years and above undergoing health examinations at five
community health centres in Beijing from December 1, 2024, to March 20, 2025.
Demographic data were collected, and frailty status was assessed using the FP
and the FRAIL scale. Activities of daily living (ADL) were evaluated using
the Modified Barthel Index (MBI), and quality of life was assessed using the
36-Item Short Form Survey (SF-36). Spearman rank correlation and Kappa
statistics were used to analyze the consistency and correlation between the two
scales. Using MBI and SF-36 scores as validity criteria, the validity of both tools
was evaluated via Spearman rank correlation, Receiver Operating Characteristic
(ROC) curve analysis, and Bayes discriminant analysis.

Results
The prevalence of pre-frailty detected by the FP was higher than that by the
FRAIL scale (36.3% vs. 25.3%). The two scales showed a moderate positive
correlation ( =0.713, 0.001) and moderate agreement ( Kappa =0.606, 0.001),
with consistent classification in 81.2% of participants. Frailty severity assessed
by both scales was positively correlated with ADL decline and negatively cor-
related with SF-36 total, Physical Component Summary(PCS), and Mental
Component Summary (MCS) scores. Both scales demonstrated associations
with ADL decline, with ROC curve areas under the curve (AUC) of 0.736 and
0.735, respectively ( 0.001). Bayes discriminant analysis indicated that the
cross-validation accuracy for ADL decline was higher for the FP (86.3%) than
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the FRAIL scale (85.1%). ROC analysis revealed that the FP had higher sensi-
tivity (74.0% vs. 64.4%), while the FRAIL scale had superior specificity (80.1%
vs. 65.8%) for predicting ADL decline. The optimal cutoff value for both scales
in predicting ADL decline was 0.5.

Conclusion
The FP and FRAIL scale demonstrate moderate correlation and consistency,
and both are negatively associated with quality of life. Both tools possess mod-
erate validity in verifying ADL decline and are suitable for assessing pre-frailty
in community-dwelling older adults. The FP, with its higher sensitivity and in-
clusion of objective indicators, is more suitable for pre-frailty screening in health
examination settings aiming for“early detection and intervention.”Conversely,
the FRAIL scale, due to its simplicity and high specificity, serves as a viable
alternative for rapidly identifying high-risk individuals in resource-limited set-
tings. These findings suggest practical value in integrating frailty screening into
routine community health examinations and initiating interventions based on a
0.5 cutoff value.

Keywords: Frailty; Pre-frailty; Aged; Fried phenotype; FRAIL scale; Commu-
nity health services; General practitioners. Frailty is one of the most common
geriatric syndromes, characterized by a diminished capacity to maintain physi-
ological homeostasis when faced with stressors, which in turn increases the risk
of adverse outcomes such as falls, mental abnormalities, and disability. Pre-
frailty (also referred to as marginal frailty) is a high-risk state between health
and frailty, encompassing multiple dimensions including physical, social, cog-
nitive, and nutritional factors. In China, the prevalence of pre-frailty among
community-dwelling elderly ranges from 26.8% to 62.8%. The pre-frail state
significantly increases the consumption of medical service resources; medical
expenses for pre-frail elderly in the community are $79.00 to $13,423.83 higher
than those of the healthy group. Early screening and identification of pre-frailty
in the elderly, followed by timely intervention, can delay or even reverse the
progression of frailty while reducing the expenditure of medical resources and
significantly improving the health levels of the aging population [?, ?]. Further-
more, a 7-year follow-up by the Chinese Longitudinal Healthy Longevity Survey
(CLHLS) found that pre-frailty represents a critical intervention window for
mortality risk. In recent years, geriatric experts worldwide have advocated for
routine screening of frailty status among community-dwelling elderly. Currently,
physical examination programs in China’s primary healthcare institutions focus
mainly on chronic diseases and routine physiological monitoring. However, sys-
tematic screening for frailty—especially pre-frailty—has not yet been integrated
into routine processes. This results in a large number of pre-frail elderly missing
the window for early intervention. Therefore, integrating pre-frailty screening
into the primary healthcare physical examination system is a key measure to
respond to the“Healthy Aging”strategy and optimize the allocation of medical
resources.
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However, there is currently no unified assessment tool for pre-frailty suitable for
elderly individuals undergoing community physical examinations. Currently, the
localized Chinese versions of tools available for pre-frailty assessment primarily
include Fried’s Frailty Phenotype (FP), the FRAIL scale (Fatigue, Resistance,
Ambulation, Illness and Loss of Weight Index), the Frailty Index (FI), the Study
of Osteoporotic Fractures (SOF) index, and shared frailty screening tools.

[?]. Among these, the FI is defined as the ratio of the number of existing health
deficits to the total number of health deficits assessed.

The FI involves as many as 30 to 70 assessment items. The SOF index is related
to the frailty phenotype but only includes items across three physiological di-
mensions: weight loss, inability to rise from a chair without armrests five times,
and reduced energy levels. The shared frailty screening tool is an online screen-
ing instrument containing five items: fatigue, appetite, grip strength, walking,
and physical activity. Although some scholars have localized and validated this
tool, it has not been widely used in China. The FP and the FRAIL scale are
currently the most commonly used and relatively simple pre-frailty assessment
tools both domestically and internationally. Both have been recommended in
the Chinese Expert Consensus on the Assessment and Intervention of Frailty in
Elderly Patients. However, there is no consensus regarding their effectiveness
and applicability for assessing pre-frailty in elderly individuals during commu-
nity physical examinations. Previous studies have indicated that frailty status
is closely related to activities of daily living (ADL) and quality of life. Selecting
appropriate assessment tools to promptly identify the pre-frailty status of the
elderly—and using this to infer ADL and quality of life for targeted interven-
tions—is of great significance for improving the quality of life of the elderly and
achieving healthy aging.

This study utilizes the FP and the FRAIL scale to assess elderly individuals un-
dergoing community physical examinations to understand the current status of
pre-frailty in this population. By comparing the effectiveness of these two tools
in assessing pre-frailty and their correlation strength with ADL and quality of
life, this research aims to provide a reference for selecting pre-frailty assessment
tools for elderly individuals in community physical examination settings.

1.1 资料来源
A convenience sampling method was employed to select elderly individuals aged
60 and above who underwent physical examinations at five community health
service centers in Beijing (Lucheng and Xuxinzhuang in Tongzhou District; Tao-
ranting and Chunshu in Xicheng District; and Zuojiazhuang in Chaoyang Dis-
trict) between December 1, 2024, and March 20, 2025. The inclusion criteria
were: (1) age ≥ 60 years; (2) good consciousness, comprehension, and linguistic
ability, enabling normal communication; and (3) informed consent to participate
in this study.

The exclusion criteria were: (1) presence of disability, defined as long-term de-
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pendence on others for daily care due to physical or cognitive impairment, or
those judged by the researchers to be unable to independently complete gait
speed and grip strength measurements; (2) presence of unstable conditions in-
volving severe cardiovascular, cerebrovascular, hepatic, renal, or hematopoietic
system diseases, or malignant tumors; (3) presence of severe mental illness re-
quiring pharmacological control or severe cognitive impairment. This study was
approved by the Bioethics Committee of Beijing Friendship Hospital, Capital
Medical University (Approval No.: 2024-P2-458).

Patient data were collected by trained clinicians through face-to-face interviews
and standardized measurements. Prior to the commencement of the investiga-
tion, participating clinicians were organized to systematically study the research
protocol and implement various technical indicators. The testing duration for
each elderly participant ranged from 15 to 30 minutes. Specifically, the Fried
Phenotype (FP) assessment took an average of 3 to 4 minutes, as it includes
objective measurements such as grip strength and gait speed that require oper-
ational explanations and standardized procedures. The FRAIL scale took an
average of 1 to 2 minutes, as it is conducted entirely in a questionnaire format.

Following the investigation, the collected data underwent double-checking and
entry by two researchers to ensure accuracy and completeness. The survey
content included the following items.

1.2.1 一般资料
The demographic and clinical variables analyzed in this study include gender,
age, educational attainment, and marital status. Health-related lifestyle factors
were assessed, including Body Mass Index (BMI), smoking status (categorized
as “smoker”for current or former smokers and “non-smoker”), and alcohol
consumption (categorized as“drinker”for current or former drinkers and“non-
drinker”). Additionally, clinical characteristics were recorded, specifically the
number of chronic conditions (diagnosed by a secondary or higher-level hospital)
and the total number of medications currently being used.

1.2.2 FP
The Frailty Phenotype (FP) comprises the following five physiological indicators:
(1) Weight loss: Unintentional weight loss of >4.5 kg or >5% of body weight
within the past year; (2) Slow gait speed: For men, a time of ≥ 7 s to walk 4.57
m if height is ≤ 173 cm, or ≥ 6 s if height is > 173 cm; for women, a time of
≥ 7 s to walk 4.57 m if height is ≤ 159 cm, or ≥ 6 s if height is > 159 cm; (3)
Weakness (decreased grip strength): For men with a Body Mass Index (BMI)
≤ 24.0 kg/m2.

(3) Grip strength ≤ 29 kg for a BMI of 24.1–26.0 kg/m2.

(4) Grip strength ≤ 30 kg for a BMI > 28.0 kg/m2.
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(5) Grip strength ≤ 30 kg for a BMI of 26.1–28.0 kg/m2, or grip strength ≤ 32
kg for the corresponding category; for women with a BMI ≤ 23.0 kg/m2.

2 握力 $�$17.3 kg, BMI
Handgrip strength ≤ 17 kg, BMI 23.1 ∼ 26.0 kg/m2

2 握力 $�$21
kg; (4) Low physical activity: defined as <383 kcal/week for men (approximately
2.5 hours of walking) and <270 kcal/week for women (approximately 2 hours
of walking); (5) Exhaustion: defined as the occurrence of either of the following
conditions for ≥ 3 days within the past week: feeling that every task requires
significant effort or being unable to“get going.”Participants meeting 0 of these
5 criteria are classified as non-frail, those meeting 1–2 criteria are classified as
pre-frail, and those meeting 3–5 criteria are classified as frail.

For women, the grip strength threshold for frailty is ≤ 18 kg if their Body Mass
Index (BMI) is > 29.0 kg/m2, or if their BMI is between 26.1 and 29.0 kg/m2.

1.2.3 FRAIL 量表
The FRAIL scale consists of the following five items: (1) Fatigue: feeling fa-
tigued most or all of the time during the past 4 weeks; (2) Resistance/Reduced
Endurance: difficulty climbing one flight of stairs without resting and without
the use of any assistive devices or help from others; (3) Ambulation: difficulty
walking 100 meters without any assistive devices or help from others; (4) Illness:
suffering from five or more diseases [including hypertension, diabetes, acute my-
ocardial infarction, stroke, malignant tumors (excluding minor skin cancers),
congestive heart failure, asthma, arthritis, chronic lung disease, kidney disease,
angina, etc.]; (5) Loss of Weight: a weight loss of ≥ 6 kg within the past 6
months or ≥ 3 kg within the past month. Each “yes”response is scored as 1
point, and “no”is scored as 0 points, for a total possible score of 5. A score
of ≥ 3 indicates frailty, 1–2 indicates pre-frailty, and 0 indicates the absence of
frailty.

1.2.4 Modified Barthel Index (MBI)

The MBI is used to assess Activities of Daily Living (ADL) and includes 10 items:
feeding, bathing, grooming, dressing, bowel control, bladder control, toileting,
chair/bed transfers, walking on level ground, and climbing stairs. A total score
of 100 indicates complete independence, ≥ 60 indicates basic self-care ability,
41–59 indicates partial dependence, 21–40 indicates severe dependence, and ≤ 20
indicates total dependence.

chinarxiv.org/items/chinaxiv-202604.00348 Machine Translation

https://chinarxiv.org/items/chinaxiv-202604.00348


1.2.5 The 36-Item Short Form Health Survey (SF-36)

As a universal scale, the SF-36 is widely used globally in clinical research, health
policy evaluation, and chronic disease management. It comprises 36 items
across eight dimensions: Physical Functioning (PF), Role-Physical (RP), Bodily
Pain (BP), General Health (GH), Vitality (VT), Social Functioning (SF), Role-
Emotional (RE), and Mental Health (MH). The raw score for each dimension
is converted into a range of 0–100 using the following formula:

Transformed Score = [ (Actual Score − Lowest Possible Score)
(Highest Possible Score − Lowest Possible Score)]×100

The average scores of the PF, RP, BP, and GH dimensions constitute the Phys-
ical Component Summary (PCS), while the average scores of the VT, SF, RE,
and MH dimensions constitute the Mental Component Summary (MCS). The
average of the transformed scores across all eight dimensions represents the total
score. These scores directly reflect health status; higher scores indicate better
functional status and higher quality of life.

1.3 Statistical Methods

Data analysis was performed using SPSS 26.0. Categorical data are expressed
using relative frequencies⋯

Chinese General Practice https

2 检验。符合正态分布的计量
The data are expressed as mean ± standard deviation ( ̄𝑥 ± 𝑠). Non-normally
distributed quantitative data are expressed as median (interquartile range)
[𝑀(𝑄1, 𝑄3)], and inter-group comparisons were performed using the Mann-
Whitney U test. Spearman rank correlation analysis and Kappa consistency
analysis were employed to evaluate the correlation and consistency between the
Fried Phenotype (FP) and the FRAIL scale in assessing frailty status. Using
the Modified Barthel Index (MBI) and the 36-Item Short Form Survey (SF-36)
as criteria for validity evaluation, the validity of the two assessment tools was
analyzed using Spearman rank correlation, Receiver Operating Characteristic
(ROC) curves, and Bayes discriminant analysis. A value of 𝑃 < 0.05 was
considered statistically significant.

Categorical data are expressed as frequencies or percentages, and inter-group
comparisons were performed using the 𝜒2 test.

2.1 社区体检老年人衰弱前期现状
This study included a total of 430 elderly individuals undergoing community
physical examinations, consisting of 314 females (73.0%) and 116 males (27.0%).
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The participants ranged in age from 60 to 90 years, with a median age of 69 (65,
73) years. The Fried Phenotype (FP) scores ranged from 0 to 4, with a median
score of 0 (0, 1); similarly, the FRAIL scale scores ranged from 0 to 4, with a
median score of 0 (0, 1). According to the FP assessment, the proportions of
robust, pre-frail, and frail individuals were 59.1% (254/430), 36.3% (156/430),
and 4.7% (20/430), respectively. Based on the FRAIL scale assessment, the pro-
portions of robust, pre-frail, and frail individuals were 72.6% (312/430), 25.3%
(109/430), and 2.1% (9/430), respectively.

A comparison of the results between the two assessment tools revealed a statisti-
cally significant difference in the evaluation of frailty status (𝜒2 = 337.509, 𝑃 <
0.001). The frequency of positive FP criteria, ranked from most to least com-
mon, was as follows: decreased grip strength in 97 cases (22.6%), fatigue in 95
cases (22.1%), weight loss in 28 cases (6.5%), slow walking speed in 23 cases
(5.3%), and low physical activity in 8 cases (1.9%). For the FRAIL scale, the
frequency of positive items was: fatigue in 95 cases (22.1%), weight loss in 28
cases (6.5%), resistance/ambulation difficulty in 26 cases (6.0%), illness in 9
cases (2.1%), and loss of mobility in 7 cases (1.6%). Assessment results from
both the FP and FRAIL scales indicated that, compared to robust elderly indi-
viduals, those in the pre-frail stage were older, had a higher Body Mass Index
(BMI), and a higher proportion of decline in Activities of Daily Living (ADL).
Furthermore, they took more types of medications, had a higher number of
chronic diseases, and scored lower on the total SF-36 and its various dimensions,
with these differences being statistically significant (𝑃 < 0.05). No statistically
significant differences were observed regarding gender, education level, marital
status, smoking status, or alcohol consumption (𝑃 > 0.05).

Regarding the correlation and consistency of the FRAIL scale in assessing the
frailty status of elderly individuals during community physical examinations,
the results of the FP and FRAIL scales showed a moderate positive correlation
(𝑟 = 0.713, 𝑃 < 0.001). The two assessment tools yielded consistent results for
81.2% (349/430) of the participants, with a Kappa value of 0.606 (𝑃 < 0.001),
indicating moderate consistency, as shown in . The degree of frailty assessed by
both the FP and FRAIL scales was positively correlated with ADL decline (𝑃 <
0.05) and negatively correlated with the total SF-36 score, Physical Component
Summary (PCS), and Mental Component Summary (MCS) (𝑃 < 0.05), as
shown in .

In terms of the FRAIL scale and its relationship with community-dwelling el-
derly individuals, 83.0% (357/430) of the participants in this study were fully
independent in daily life (MBI = 100 points), while 17.0% (73/430) exhibited a
decline in ADL.

Assessment results from both the FP and FRAIL scales demonstrated that
the proportion of elderly individuals with ADL decline was significantly higher
among those in the pre-frail stage compared to the robust group (𝑃 < 0.05).
Receiver Operating Characteristic (ROC) curve analysis, using ADL decline
as the outcome variable, showed that both the FP and FRAIL scales were
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associated with ADL decline in community-dwelling elderly individuals. The
areas under the ROC curve (AUC) were 0.736 and 0.735, respectively (𝑃 <
0.001). The FP exhibited higher sensitivity for ADL decline (74.0% vs. 64.4%),
while the FRAIL scale demonstrated superior specificity (80.1% vs. 65.8%), as
shown in . Bayesian discriminant analysis was performed with ADL decline as
the dependent variable (𝑌 ) and the FP and FRAIL scale assessment results as
independent variables. The results indicated that the cross-validation accuracy
of the FP for predicting ADL decline was higher than that of the FRAIL scale,
as shown in .

3 讨论
Selecting appropriate screening tools for pre-frailty among community-dwelling
older adults is a prerequisite for implementing early interventions. This study
compared the performance of the Fried Frailty Phenotype (FP) and the FRAIL
scale in assessing pre-frailty during community health examinations. The results
indicate that both tools are rapid (completed within 5 minutes) and simple to
administer, making them suitable for community health screening settings. The
degree of frailty assessed by both scales was negatively correlated with the total
SF-36 score and its physical and psychological dimensions. The prevalence of
pre-frailty identified by the FP (36.3%) was significantly higher than that iden-
tified by the FRAIL scale (25.3%). Furthermore, the FP demonstrated higher
cross-validation accuracy (86.3% vs. 85.1%) and sensitivity (74.0% vs. 64.4%)
in predicting declines in Activities of Daily Living (ADL), while the FRAIL
scale performed better in terms of specificity (80.1% vs. 65.8%). These findings
provide critical evidence for selecting pre-frailty screening tools in community
health practice. The prevalence rates of pre-frailty assessed by the FP and
FRAIL scales (36.3% and 25.3%, respectively) were lower than those reported
in studies from Chongqing (41.5%), Chengdu (45.4%), and Tianjin (42.9%),
but were similar to findings from Beijing (39.7%, 34.4%) and Taiyuan (45%).
Additionally, a meta-analysis showed a pooled prevalence of pre-frailty in the
Asia-Pacific region of 31.7%, while rates in the United Kingdom and the United
States were 38% and 41.0%, respectively. Variations in the prevalence of frailty
and pre-frailty across different assessment tools and environments are evident.
In this study, 72.4% of the participants were under 75 years old; this relatively
young overall age may contribute to the lower observed prevalence of pre-frailty.
Furthermore, because the study did not utilize home-based surveys, it failed to
assess homebound older adults who often have a higher likelihood of pre-frailty.
Our results show that, compared to non-frail individuals, those in the pre-frailty
stage are older, have a higher BMI, and take more types of medications for a
greater number of chronic diseases. This is consistent with previous findings and
suggests that the progression of frailty is influenced by these factors, providing
a reference for the formulation of intervention measures.

In this study, the prevalence of pre-frailty among community-dwelling older
adults assessed by the FP was higher than that assessed by the FRAIL scale.
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The results of the two assessment tools showed a moderate positive correlation
and moderate consistency, which is consistent with previous research findings
[?, ?]. Notably, 63 individuals (14.7%) were classified as pre-frail by the FP but
were assessed as healthy by the FRAIL scale. Further analysis revealed that
these individuals were mostly⋯

Chinese General Practice. Comparison of general characteristics, quality of life,
and activities of daily living between non-frail and pre-frail older adults assessed
by FP and FRAIL Scale.

Age groups [n (%)] 11.921 <0.001

a 44.102 <0.001

ADL [n (%)] 21.607 <0.001

SF-36 88 (75, 95) vs. 75 (60, 90), 𝑃 < 0.001; 88 (75, 95) vs. 70 (55, 85),
𝑃 < 0.001; 100 (75, 100) vs. 75 (0, 100), 𝑃 < 0.001; 100 (75, 100) vs. 25 (0,
100), 𝑃 < 0.001; 84 (72, 100) vs. 72 (52, 84), 𝑃 < 0.001; 84 (72, 100) vs. 62 (51,
74), 𝑃 < 0.001; 75 (60, 92) vs. 56 (45, 72), 𝑃 < 0.001; 74 (57, 92) vs. 51 (40,
62), 𝑃 < 0.001; 85 (70, 95) vs. 70 (60, 85), 𝑃 < 0.001; 85 (70, 95) vs. 65 (50,
75), 𝑃 < 0.001; 100 (88, 100) vs. 88 (75, 100), 𝑃 < 0.001; 100 (87, 100) vs. 88
(75, 100), 𝑃 < 0.001; 100 (67, 100) vs. 67 (33, 100), 𝑃 < 0.001; 100 (67, 100)
vs. 33 (0, 67), 𝑃 < 0.001; 80 (64, 88) vs. 72 (56, 80), 𝑃 < 0.001; 80 (68, 88)
vs. 64 (52, 74), 𝑃 < 0.001; 84 (74, 92) vs. 65 (47, 80), 𝑃 < 0.001; 83 (72, 92)
vs. 55 (41, 72), 𝑃 < 0.001; 88 (77, 95

Chinese General Practice https

Agreement between FP and FRAIL Scale in assessing frailty status among
community-dwelling older adults

Note: FP refers to Fried’s Frailty Phenotype scale. Correlations between the
FP and FRAIL scales with Activities of Daily Living (ADL) and the 36-Item
Short Form Survey (SF-36).

The correlation coefficients for the decline in ADL were 0.355 (𝑝 < 0.001) for
the FP scale and 0.394 (𝑝 < 0.001) for the FRAIL scale.

For the SF-36 total score, the correlation coefficients were -0.492 (𝑝 < 0.001) for
the FP scale and -0.549 (𝑝 < 0.001) for the FRAIL scale.

PCS -0.491 <0.001 -0.526 <0.001

MCS -0.436 <0.001 -0.521 <0.001

Note: ADL = Activities of Daily Living; FP = Fried’s Frailty Phenotype scale;
SF-36 = 36-Item Short Form Survey.

Abstract
[The source text for the abstract was not provided in the snippet; please provide
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the full text for a complete translation.]

Introduction
As the global population ages, frailty has become a critical public health chal-
lenge. Frailty is a clinical syndrome characterized by a decline in physiological
reserve and increased vulnerability to stressors across multiple systems. It is
closely associated with adverse health outcomes, including falls, hospitalization,
disability, and mortality. Early identification and intervention are essential for
improving the quality of life in the elderly and reducing healthcare burdens.

Commonly used assessment tools include the Activities of Daily Living (ADL)
scale, which measures functional independence, and Fried’s Frailty Phenotype
(FP), which evaluates physical frailty through five criteria: weight loss, exhaus-
tion, low physical activity, slowness, and weakness. Additionally, the 36-Item
Short Form Survey (SF-36) is frequently employed to assess health-related qual-
ity of life.

Recent advancements in machine learning and deep learning offer new oppor-
tunities for the early detection and risk stratification of frailty. By integrating
multi-dimensional data—ranging from clinical assessments to physiological sig-
nals—these computational models can identify complex patterns that traditional
statistical methods might overlook. This study aims to explore the application
of these techniques in predicting frailty and its impact on the daily functioning
of the elderly.

Predictive efficacy of FP and FRAIL Scale for decline in ADL among community-
dwelling older adults

ROC Curve
The Receiver Operating Characteristic (ROC) curve is a fundamental graphical
tool used in machine learning and statistics to evaluate the performance of
binary classification models. It illustrates the diagnostic ability of a classifier
system as its discrimination threshold is varied. The curve is created by plotting
the True Positive Rate (TPR) against the False Positive Rate (FPR) at various
threshold settings.

Definition and Components

The ROC curve is defined by two primary metrics derived from the confusion
matrix:

1. True Positive Rate (TPR), also known as Sensitivity or Recall:

TPR = 𝑇 𝑃
𝑇 𝑃 + 𝐹𝑁

chinarxiv.org/items/chinaxiv-202604.00348 Machine Translation

https://chinarxiv.org/items/chinaxiv-202604.00348


This represents the proportion of actual positive instances that are correctly
identified by the model.

2. False Positive Rate (FPR), also known as the Fall-out:

FPR = 𝐹𝑃
𝐹𝑃 + 𝑇 𝑁

This represents the proportion of actual negative instances that are incorrectly
classified as positive.

Interpretation

The ROC space is defined by FPR and TPR as the 𝑥 and 𝑦 axes, respectively.
Each prediction result or instance of a confusion matrix represents a single point
in ROC space.

• A point in the upper left corner (0, 1) represents perfect classification,
indicating 100% sensitivity (no false negatives) and 100% specificity (no
false positives).

• The diagonal line 𝑦 = 𝑥 (the line of identity) represents the strategy of
randomly guessing a class. Any point appearing in the lower right triangle
indicates performance worse than random guessing.

• The Area Under the Curve (AUC) is a scalar value used to quantify the
overall performance of the classifier. An AUC of 1.0 indicates a perfect
model, while an AUC of 0.5 suggests the model has no discriminative
capability.

Applications

ROC curves are particularly useful in clinical medicine, signal detection the-
ory, and machine learning for comparing different models or selecting optimal
operating thresholds. Unlike accuracy, the ROC curve is invariant to class
distribution, making it an essential metric for evaluating models trained on
imbalanced datasets. By analyzing the trade-off between sensitivity and speci-
ficity, researchers can determine the most appropriate threshold for a specific
application, depending on the relative costs of false positives and false negatives.

FP 0.736 <0.001 0.668~0.803 0.740 0.658 0.398 0.5

FRAIL Scale: 0 .735, 𝑃 < 0.001, 95% CI: 0.665–0.805, Sensitivity: 0.644, Speci-
ficity: 0.801, PPV: 0.445, NPV: 0.5.

The Bayesian discriminant analysis for predicting ADL decline using the Fried
Phenotype (FP) and the FRAIL scale demonstrates distinct performance char-
acteristics. The FP includes two objective, quantifiable physiological function
indicators—decreased grip strength and slowed gait speed—which enable it to
capture functional decline that individuals may not yet be aware of or are reluc-
tant to report voluntarily. In contrast, the FRAIL scale relies more heavily on
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subjective reports of functional difficulties (e.g., climbing stairs, walking 100 m)
and disease burden. This subjectivity may affect accuracy due to cognitive bias,
recall error, or varying interpretations of “difficulty”[?, ?]. Consequently, the
FP may be more sensitive in identifying early, objective physiological decline,
which explains its higher detection rate for pre-frailty.

This finding suggests that in community health screenings aimed at“early detec-
tion and early intervention,”the FP may be more advantageous for identifying
individuals in the earliest stages of frailty who have not yet manifested obvious
subjective functional limitations.

Frailty is characterized by the degradation of reserves and functions across var-
ious physiological systems. Individuals with physical frailty typically exhibit
multi-organ functional decline, particularly mobility retardation and muscle
weakness, which increases the likelihood of adverse events such as falls, fractures,
functional decline, hospitalization, and death [?, ?]. Screening tools should pos-
sess a robust ability to correlate with these adverse outcomes [?]. Since ADL is
closely associated with the progression of geriatric frailty, exploring tools that
can more strongly correlate with ADL decline during pre-frailty screening helps
identify older adults who may benefit from interventions designed to prevent ad-
verse events or improve daily living abilities. The Bayesian discriminant analysis
in this study shows that the cross-validation accuracy of the FP and the FRAIL
scale for predicting ADL decline is comparable (86.3% vs. 85.1%), indicating
that both possess good discriminative performance. In the practical choice of
predicting ADL decline, the sensitivity advantage of the FP (approximately 10%
higher) and the specificity advantage of the FRAIL scale (approximately 10%
higher) constitute the core considerations for selection [?, ?]. For clinical prac-
tice, if the screening goal is to minimize the omission of any potential pre-frail
individuals to seize the optimal intervention window, the FP is the superior
choice; its high sensitivity results in fewer “false negatives,”thereby maximiz-
ing the coverage of early intervention. However, in scenarios where resources
(such as manpower, time, and intervention capacity) are limited, there is a need
to more accurately target the highest-risk populations to avoid the dilution of
resources caused by “false positives.”In such cases, the FRAIL scale, with its
high specificity and time-efficient nature, serves as a more cost-effective rapid
primary screening tool. Clinical practitioners can flexibly select or combine
these two tools based on different screening objectives and available resources.

The ROC curve analysis in this study revealed that the optimal cutoff value
for both tools in predicting ADL decline is 0.5 points, rather than the 1 point
typically used in conventional pre-frailty diagnostic criteria. This result has
significant practical implications: among older adults undergoing community
health examinations, the risk of ADL decline increases significantly even if only
one frailty indicator is present (where a score of 0.5 can be viewed as a transi-
tional state toward 1 point). Therefore, the threshold for community pre-frailty
intervention should be moved further forward. Currently, both the FP and the
FRAIL scale utilize integer counting methods. Future research could focus on re-
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fining the scoring standards for pre-frailty assessment tools and validating these
optimal cutoff values. Initiating primary interventions, such as health education
and exercise guidance, for individuals with an FP or FRAIL score ≥ 0.5 may
more effectively delay the progression of ADL decline. This provides empirical
evidence for deeply integrating frailty screening into routine community health
examination workflows and optimizing intervention thresholds.

Regarding the correlation with quality of life, this study found that the degree
of frailty assessed by both the FP and the FRAIL scale is negatively correlated
with the total SF-36 score and its physical and psychological dimensions. Fur-
thermore, the scores for all dimensions of quality of life in pre-frail older adults
were significantly lower than those in healthy older adults, which is consistent
with previous research findings [?, ?]. This indicates that both tools can effec-
tively identify pre-frail populations at a higher risk of impaired quality of life.
Therefore, when using frailty screening results to indirectly infer the quality of
life status of older adults, both tools have practical value without an absolute
advantage of one over the other.

In summary, both the FP and the FRAIL scale are effective tools for community
pre-frailty screening, though they have different strengths. Based on the results
of this study, it is recommended that in the context of community health exami-
nations, the FP should be prioritized if the primary goal is to increase screening
sensitivity and detect pre-frail individuals as early as possible, provided that
basic measurement equipment such as dynamometers and timers are available.
The objective indicators included in the FP can reduce subjective bias and are
more suitable for the dynamic evaluation of intervention effects.

If community resources are limited and require large-scale rapid primary screen-
ing, or if the goal is to prioritize high-risk populations with high specificity for
targeted resource allocation, the FRAIL scale is an excellent alternative. Fur-
thermore, regardless of the tool used, attention should be paid to the warning
significance of the“0.5”optimal cutoff value, and consideration should be given
to advancing the intervention threshold to achieve earlier management of the
frailty process.

This study has certain limitations. The sequential order in which the scales
were administered may have introduced some bias, thereby affecting the results.
The exclusion criteria omitted disabled individuals and those with complex con-
ditions; additionally, no home-based surveys were conducted, meaning older
adults who are homebound and unable to go out were not assessed. This may
have resulted in a relatively healthier study population, limiting the generaliz-
ability of the results to all community-dwelling older adults. Future research
could further investigate the selection of pre-frailty screening tools specifically
for homebound older adults. Finally, as this is a cross-sectional study, long-
term follow-up was not conducted, and adverse outcomes such as disability,
hospitalization, and death were not included. Future prospective studies among
community-dwelling older adults are needed to compare the evaluative effective-
ness of different pre-frailty assessment tools.
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4 小结
Both the Fried Phenotype (FP) and the FRAIL scale are concise, easy to ad-
minister, and significantly correlated with quality of life and Activities of Daily
Living (ADL). The assessment results of the two tools show moderate correlation
and consistency, suggesting that both are suitable for the rapid screening of pre-
frailty among older adults during community physical examinations. However,
FP demonstrates higher cross-validation accuracy and sensitivity for predict-
ing ADL decline compared to the FRAIL scale. Furthermore, FP incorporates
two quantifiable objective measures—handgrip strength and gait speed. Conse-
quently, FP is the preferred screening tool for pre-frailty in community-dwelling
older adults, particularly in early screening scenarios where high sensitivity is
prioritized. The FRAIL scale, characterized by its extreme simplicity and high
specificity, serves as an effective supplementary tool for the rapid identification
of high-risk individuals in resource-constrained settings. The optimal cutoff
value of 0.5 identified in this study suggests that the threshold for pre-frailty
intervention in the community should be moved forward, providing new insights
for optimizing frailty management pathways during community health screen-
ings.
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