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Abstract
Purpose: To classify the frailty subgroups by employing the Tilburg Frailty Indicator (TFI), as well as exploring the differences in postoperative total
complications, length of stay (LOS), disability,  and quality of life (QOL) between each subgroup among preoperative elderly gastric cancer patients.

Methods: Overall 290 patients were enrolled in this follow-up study. The TFI was used to collect the information of physical, psychological, and social frailty.
The data of total complications and LOS were provided from the electronic medical records, while the data of disability and QOL were obtained from the
telephone at 30 days after discharge.

Results: The TFI divided the preoperative elderly gastric cancer patients into eight frailty subgroups: exclusive physical frailty (18.3%), exclusive psychological
frailty (20%), exclusive social frailty (3.4%), physical and psychological frailty (14.5%), physical and social frailty (3.4%), psychological and social frailty
(3.4%), multidimensional frailty (4.8%) and full robust subgroup (32%). The multidimensional frailty subgroup had worse outcomes in total complications
(P=0.001) and LOS (P 0.001) while the subgroup of physical and social frailty had poorer QOL (P=0.015) at 30 days after discharge.

Conclusion: The multidimensional frailty subgroup and the physical and social frailty subgroup should be of particularly concerned in the hospital and
outside hospital according to our study. It also indicates that prehabilitation strategies can be developed precisely based on reported items to improve
functional status of elderly gastric cancer patients. Further studies are needed to conduct in a longer-term period to capture signi�cant change of other
outcome indicators.

Introduction
Gastric cancer remains a major public health issue as the fourth leading cause of cancer-related deaths worldwide 1. Surgery is the mainstay of treatment for
gastric cancer. Owing to the aging population, the number of elderly patients undergoing gastric cancer surgery is gradually increasing. Their conditions have
been seriously affected by the tumor, aging, multiple gastrointestinal symptoms, and abnormal nutrient metabolism, making the phenomenon of frailty
prominent and common among them 2. Frailty is de�ned as a state characterized by depletion of physiologic reserves arising from cumulative de�cits in
multiple homeostatic systems 3. Elderly gastric cancer patients with frailty have a higher risk of adverse postoperative outcomes, such as complications,
prolonged length of stay, poor quality of life, and disability 4–5. Therefore, the preoperative management of frailty is particularly important among elderly
patients with gastric cancer.

Numerous frailty instruments have been developed, which are commonly categorized into two types: unidimensionality and multidimensionality 6. As
research continues, it is believed that frailty involves multifaceted aspects and the multidimensional instruments may provide a more comprehensive picture
of individuals' frailty status compared to the unidimensional one 7–8. Tilburg Frailty Indicator (TFI) is one of the most promising multidimensional frailty
instruments. It has been reported that the TFI showed the most robust reliability and validity among 38 multicomponent frailty instruments 9. Derived from
the integral conceptual model, the TFI is a user-friendly self-report questionnaire, which identi�es frailty from three aspects: physical, psychological, and
social domains with each domain have its own cutoffs 10. A previous study illustrated that the TFI was feasible in a busy oncology setting and could be used
for frailty evaluation among hospitalized older adults 11.

Elderly patients with gastric cancer are a highly heterogeneous group. Their physiological reserve, psychological state, and living environment are quite
nonidentical before surgery, which probably cause frailty in different domains. Combining these different frailty domains, the different frailty subgroups are
formed, which may be capable of recognizing the patient's status more accurately and predicting the adverse outcomes more targeted 12. One study
distinguished the community dwelling elderly individuals into four frailty subgroups and found that the subgroup of multidimensional frailty reported the
most health de�cits and required a comprehensive management strategy to improve not only their physical decline but also their psychological disturbances
and social issues 13. Another study concluded that older adults labeled as psychological and social frailty subgroup might show adverse outcomes of greater
depression and lower social function compared with robust subgroup 14. However, among elderly gastric cancer patients undergoing surgery, the status of
frailty subgroups and the differences in adverse outcomes between each subgroup remains unclear, which hinders the effective identi�cation of adverse
outcomes and the individualized formulation of intervention strategies.

Therefore, our study aimed to use the TFI to classify the frailty subgroups among elderly gastric cancer patients before surgery, as well as exploring the
differences in adverse outcomes between each subgroup.

Material And Methods
Study Population and Data Collection

This was a follow-up study. We conducted convenience sampling among the patients with gastric cancer at a tertiary hospital in China, from March 2021 to
September 2021.

The inclusion criteria included patients who: (1) diagnosed with gastric cancer by endoscopy or pathology; (2) planned to receive radical surgery for the �rst
time; (3) aged ≥60 years.The exclusion criteria included patients who: (1) with severe physical disability or cognitive impairment (determined by a score ≥ 8
on the Short Portable Mental Status Questionnaire 15); (2) received preoperative radiotherapy or chemotherapy; (3) with other sites of malignant tumors; (4)
with severe heart, liver, or renal insu�ciency.
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The enrolled patients would be collected baseline information and measured for frailty by researchers within 24 hours after admission. The postoperative
total complications and length of stay (LOS) were captured from the electronic medical records while the information of disability and quality of life (QOL)
was obtained by researchers from the telephone at 30 days after discharge. 

Ethical Considerations

All patients signed informed consent after being informed that their clinical information would be used anonymously for research. The study was approved
by the Ethics Committee of our university in China (Number: 2020-273). The study was veri�ed by the Chinese Clinical Trial Registry (Number:
ChiCTR2100052769).

Measurements

Baseline Information

Baseline data were collected on demographic characteristics (age, gender, BMI, marital status), and disease-related information (cancer stage, and type of
surgery). 

Frailty Instrument

Frailty was investigated with part B of the TFI which include 15 frailty de�cits mapping into three domains: physical, psychological, and social frailty 10. The
8 components of physical frailty are poor physical health, unexplained weight loss, di�culty in walking, di�culty in maintaining balance, poor hearing, poor
vision, lack of strength in the hands, and physical tiredness. The 4 items of psychological domain are problems with memory, feeling down, feeling nervous or
anxious and unable to cope with problems. The social frailty consists of living alone, lack of social relations (loneliness) and lack of social support. The sore
of the TFI range from 0-15, and the de�ned cutoff points are 5, 3, 2, and 2 for total, physical, psychological, and social frailty, respectively 16. The TFI has been
extensively culturally adapted and validated in China 17.

Outcome Measures

 We assessed postoperative complications and LOS as in-hospital outcomes. Postoperative complications were graded by Clavien-Dindo classi�cation and
total complications were considered as Clavien-Dindo grade ≥ 2 according to previous studies 18. LOS was de�ned from the data of admission to date of
discharge.

The out-of-hospital outcomes included disability and QOL at 30 days of discharge. Disability was assessed by Elderly Disability Assessment Scale (EDAS) 19,
which developed based on the ICF theoretical framework and the survey data of the Chinese elderly population. The EDAS comprises 28 items focusing on 7
domains: mental function, organ function, communication, activity, self-care ability, family life, economic and social life. The scores of EDAS range from 28-
196, with lower scores representing more severe disability. The EDAS has been validated in China and Cronbach's α for total scale was 0.966 20. QOL was
measured using the validated Chinese version of the gastric cancer-speci�c module of the European Organization for Research and Treatment of Cancer
(EORTC QLQ-STO22) 21. The Cronbach’s α coe�cient was above 0.7 for the total scale. The EORTC QLQ-STO22 including 22 questions evaluating 9
symptom scales: dysphagia, eating restriction, pain, re�ux, anxiety, dry mouth, body image, hair loss and taste problem. Each scale is represented by a score
ranging from 0 to 100 with higher score indicating poorer QOL.

Statistical Analysis

Descriptive data that in normal distribution were presented as mean ± standard deviation (SD) for continuous variables, otherwise, they were presented as the
median to enable numerical comparisons. Frequencies and percentages were used as appropriate for categorical variables. The sample size was estimated
based on the PASS version 15.0 (PASS 15 Power Analysis and Sample Size Software, NCSS, LLC). One previous study showed that the prevalence of frailty in
preoperative patients with gastric cancer was 17.71% 22. Considering the missing rate of 10%, the minimum sample in our study was 267 patients. We used
the non-parametric Kruskal–Wallis test to analyze differences between LOS, QQL, and disability since the data didn’t follow a normal distribution. The
Bonferroni multiple comparison test was employed for post hoc analyses and adjusted for P-value 23. As for the categorical variables, the chi-square test was
performed with P < 0.05 considering statistically signi�cant. While employed post hoc analyses, the partitions of c2 method was used to estimate the
differences between two of the groups, with level of signi�cance changed into α < 0.002 (to reduce class I errors) 24. Statistical analysis was performed using
SPSS (IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp).

Results

Participants Characteristics
Initially, 321 elderly patients undergoing gastrectomy met our inclusion criteria. 26 patients were excluded because they have severe physical disability or
refused to participate in the study. 2 patients were excluded due to death during the follow-up, and 3 patients were excluded due to the loss of follow-up.
Finally, a total of 290 patients were enrolled in this study (90.3% response rate). The mean age of study participants was 68.7±5.4 years, 223 (76.9%) were
male and 266 (91.7%) were married or cohabiting. In regard to the TFI, the prevalence of total, physical, psychological, and social frailty was 52.1%, 41%,
43.1%, and 13.8%, respectively. For the adverse outcomes, the incidence of total complications was 17.2% while the median of LOS, disability and QOL were
15.5 days, 183 and 17.1, respectively. The detailed characteristics of the participants are presented in Table 1.
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Table 1
Characteristics of Participants (N = 290)

Variables n (%)/Mean±SD   Variables n (%)/Median

Age (years) 68.7±5.4   Di�culty in maintaining balance 1(0.3)

BMI (kg/m2) 23.4±2.9   Poor hearing 60(20.7)

Gender     Poor vision 101(34.9)

Male 223(76.9)   Lack of strength in the hands 127(43.8)

Female 67(23.1)   Physical tiredness 164(56.6)

Marital status     Psychological frailty(≥2) 125(43.1)

Married or cohabiting 266(91.7)   Psychological frailty components  

Divorced or widowed 24(8.3)   Problems with memory 49(16.9)

Surgical approach     Feeling down 166(57.2)

Open 59(20.3)   Feeling nervous or anxious 127(43.8)

Laparoscopic 231(79.7)   Unable to cope with problems 14(4.8)

Cancer stage *     Social frailty(≥2) 40(13.8)

I 111(38.3)   Social frailty components  

II 109(37.6)   Living alone 15(5.2)

III and above 70(24.1)   Lack of social relations 275(94.8)

Frailty characteristics     Lack of social support 37(12.6)

Total frailty(≥5) 151(52.1)   Total complications  

Physical frailty(≥3) 119(41)   Grade≥2 50(17.2)

Physical frailty components     Grade<2 240(82.8)

Poor physical health 71(24.5)   Length of stay(days) 15.5

Unexplained weight loss 114(39.3)   Disability 183

Di�culty in walking 18(6.2)   QOL 17.1

Note. BMI, Body Mass Index; QOL, Quality of Life; SD, Standard Deviation; * Cancer Stage was graded by Tumor Node Metastasis (TNM).

Frailty Subgroups
The three domains of the TFI divided the preoperative elderly gastric cancer patients into eight frailty subgroups: exclusive physical frailty (18.3%), exclusive
psychological frailty (20%), exclusive social frailty (3.4%), physical and psychological frailty (14.5%), physical and social frailty (3.4%), psychological and
social frailty (3.4%), multidimensional frailty (physical, psychological, and social frailty) (4.8%) and full robust subgroup (32%). Furthermore, the speci�c
frailty items reported in different subgroups varied widely. The detailed results of frailty subgroups and items of the TFI are shown in Table 2.
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Table 2
Comparison of TFI Items between Different Frailty Subgroups

Variables

n
(%)/Mean±SD

Exclusive
physical
frailty

Exclusive
psychological
frailty

Exclusive
social
frailty

Physical &
psychological
frailty

Physical
& social
frailty

Psychological
& social frailty

Multidimensional
frailty

Full
robust

P
value

N 53(18.3) 58(20) 10(3.4) 42(14.5) 10(3.4) 10(3.4) 14(4.8) 93 (32) <0.001

Age (years) 70.6±5.2 66.3±4.3 69.3±5 70.6±5.8 69.1±6.5 67.1±3.7 68.7±4.9 68.5±5.6

BMI (kg/m2) 23.2±3.1 23.9±2.8 21.9±2.6 22.8±3.2 22±2.4 24±2 24.6±3.2 23.7±2.8 0.068

Gender

Male 46(86.8) 40(69) 7(70) 28(66.7) 8(80) 6(60) 11(78.6) 77(82.8) 0.1

Female 7(13.2) 18(31) 3(30) 14(33.3) 2(20) 4(40) 3(21.4) 16(17.2)

Marital status

Married or
cohabiting

50(94.3) 57(98.3) 6(60) 41(97.6) 7(70) 7(70) 9(64.3) 89(95.7) <0.001

Divorced or
widowed

3(5.7) 1(1.7) 4(40) 1(2.4) 3(30) 3(30) 5(35.7) 4(4.3)

Surgical approach

Open 41(77.4) 49(84.5) 10(100) 26(61.9) 8(80) 9(90) 10(71.4) 78(83.9) 0.066

Laparoscopic 12(22.6) 9(15.5) 0 16(38.1) 2(20) 1(10) 4(38.6) 15(16.1)

Cancer stage *

I 19(35.8) 24(41.4) 6(60) 8(19) 2(20) 5(50) 3(21.4) 44(47.3) 0.064

II 17(32.1) 19(32.8) 3(30) 22(52.4) 5(50) 3(30) 5(35.7) 35(37.6)

III and above 17(32.1) 15(25.9) 1(10) 12(28.6) 3(30) 2(20) 6(42.9) 14(15.1)

Physical frailty components

Poor physical
health

23(43.4) 5(8.6) 0 21(50) 6(60) 2(20) 5(35.7) 9(9.7) <0.001

Unexplained
weight loss

29(54.7) 15(25.9) 4(40) 29(69) 7(70) 0 4(28.6) 26(28) <0.001

Di�culty in
walking

6(11.3) 0 0 8(19) 1(10) 0 3(21.4) 0 <0.001

Di�culty in
maintaining
balance

0 0 0 1(2.4) 0 0 0 0 0.296

Poor hearing 22(41.5) 7(12.1) 3(30) 12(28.6) 2(20) 3(30) 2(14.3) 9(9.7) <0.001

Poor vision 30(56.6) 16(27.6) 1(10) 14(33.3) 6(60) 4(40) 11(78.6) 19(20.4) <0.001

Lack of
strength in the
hands

39(73.6) 13(22.4) 2(20) 29(69) 7(70) 4(40) 11(78.6) 22(23.7) <0.001

Physical
tiredness

46(86.8) 26(44.8) 2(20) 37(88.1) 8(80) 3(30) 13(92.9) 29(31.2) <0.001

Psychological frailty components

Problems with
memory

10(18.9) 11(19) 1(10) 9(21.4) 0 3(30) 4(28.6) 11(11.8) 0.335

Feeling down 17(32.1) 56(96.6) 3(30) 42(100) 4(40) 10(100) 11(78.6) 23(24.7) <0.001

Feeling
nervous or
anxious

2(3.8) 55(94.8) 2(20) 38(90.5) 1(10) 10(100) 13(92.9) 6(6.5) 0.000

Unable to cope
with problems

0 1(1.7) 0 5(11.9) 0 1(10) 6(42.9) 1(1.1) <0.001

Social frailty components

Living alone 0 0 4(40) 0 2(20) 3(30) 6(42.9) 0 <0.001

Note. Signi�cant P values in bold; BMI, Body Mass Index; SD, Standard Deviation; * Cancer Stage was graded by Tumor Node Metastasis (TNM).
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Variables

n
(%)/Mean±SD

Exclusive
physical
frailty

Exclusive
psychological
frailty

Exclusive
social
frailty

Physical &
psychological
frailty

Physical
& social
frailty

Psychological
& social frailty

Multidimensional
frailty

Full
robust

P
value

Lack of social
relations

51(96.2) 54(93.1) 10(100) 39(92.9) 10(100) 10(100) 14(100) 87(93.5) 0.985

Lack of social
support

0 0 8(80) 1(2.4) 10(100) 9(90) 7(50) 2(2.2) <0.001

Note. Signi�cant P values in bold; BMI, Body Mass Index; SD, Standard Deviation; * Cancer Stage was graded by Tumor Node Metastasis (TNM).

Differences In Adverse Outcomes Between Frailty Subgroups
There were signi�cant differences in LOS (P<0.001), total complications rate (P=0.001) and QOL (P=0.015) between frailty subgroups. Compared with the
subgroups of exclusive psychological frailty (P<0.001), exclusive social frailty (P=0.022), psychological and social frailty (P=0.027) and full robust (P=0.001),
the multidimensional frailty subgroup had longer LOS. Meanwhile, the total complications rate of the multidimensional frailty subgroup was much higher
than that of the full robust subgroup (χ2 = 11.2, P=0.001). In terms of the out-of-hospital outcomes, the subgroup of physical and social frailty had poorer
QOL than exclusive psychological frailty (P=0.04) and full robust subgroup (P=0.007), while disability had no statistical signi�cance between each subgroup
(P=0.063). For more details, refer to Table 3.

Table 3
Comparison of Adverse Outcomes between Different Frailty Subgroups

Variables

n (%)/Median

Exclusive
physical
frailty

Exclusive
psychological
frailty

Exclusive
social
frailty

Physical &
psychological
frailty

Physical &
social frailty

Psychological
& social
frailty

Multidimensional
frailty

Full
robust

P
value

Total
complications

14(26.4) 8(13.8) 0 11(26.2) 0 0 7(50) a 10(10.8)
a

0.001

LOS (days) 16(14-19) 14(12-17.8) b 13.5(12.3-
17.8) c

16(14-19.8) 18(14.3-
20.8)

14(12.3-16.5)
d

22(18-29.8) b,c,d,e 15(13-
18) e

<0.001

Disability 182(175-
187)

184(177-188) 186(181.3-
189.5)

180(173.3-
185.8)

186.5(176.8-
188.8)

183(181-191) 178.5(172.5-
183.5)

184(178-
189)

0.063

QOL 17.3(14.5-
21.6)

15(10.5-27.4)
f

21.1(19.2-
23.1)

18.4(11.7-
25.3)

29.8(23.9-
34.6) f,g

15.9(9.3-22.7) 17.6(15.6-21) 15.7(9.6-
23.1) g

0.015

Note. Signi�cant P values in bold. a Denoted that full robust vs multidimensional frailty was statistically signi�cant (χ2=11.2, P=0.001) and level of
signi�cance changed into α < 0.002; b,c,d,e denoted that the P values of exclusive psychological frailty, exclusive social frailty, psychological & social
frailty, and full robust vs multidimensional frailty were P<0.001, P=0.022, P=0.027, and P=0.001, respectively; f,g denoted that the P values of exclusive
psychological frailty and full robust vs physical & social frailty were P=0.04 and P=0.007, respectively.

Discussion
Many studies have shown that frailty was a strong predictor of adverse outcomes among elderly patients with gastric cancer 4,22. Frailty includes multiple
aspects and subgroup classi�cation of frailty allows for more accurate preoperative risk strati�cation and adverse outcomes prediction among these
patients. In our study, the prevalence of three frailty domains measured by the TFI ranged from 13.8–43.1%. By using the cutoffs of each dimension, we
divided the preoperative elderly gastric cancer patients into eight frailty subgroups. The multidimensional frailty subgroup had much worse outcomes in the
hospital while the subgroup of physical and social frailty had poorer QOL at 30 days after discharge. Besides, there was no statistical signi�cance between
frailty subgroups regarding to disability.

Our results demonstrated that the preoperative elderly patients with gastric cancer from the multidimensional frailty subgroup had much worse outcomes
when it comes to the in-hospital outcomes. Possibly because that patients from the multidimensional frailty subgroup have problems in multiple aspects.
Studies have revealed that about half of the hospitalized older adults had 2 or perhaps 3 of physical debilitating conditions while the most of these patients
also suffer from psychological and social issues, such as anxiety, depression, and low social support 25–26. Furthermore, studies have shown that there were
some interactions between these three domains of the TFI 12, contributing to the acceleration of frailty development. It implies that these three domains
cannot be seen in isolation from each other when assessing frailty.

Previous studies are in accordance with our results. Nigel et al found that the addition of psychological frailty and social frailty to physical frailty was able to
identify older adults with much higher risk of nursing home referral and disability 27. Another study showed that combining various frailty domains increased
the mortality hazard ratio (HR) of community-dwelling older adults, the HR with one frailty domain was 1.9, and with three frailty domains was 10.4 28.
However, compared with community-dwelling older adults, elderly patients with gastric cancer are affected by both aging and tumor, which leads to a more
complicated frailty status. Future studies should explore more speci�c frailty domains, such as the domain of gastrointestinal symptoms, so that the
comprehensively frailty status can be evaluated in the oncology setting. From the practical point of view, it indicates that frailty status of preoperative elderly
gastric cancer patients should be recognized by using validated multidimensional frailty instruments such as the TFI, and then, health professionals can
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provide individualized prehabilitation intervention to these patients according to its reported speci�c frailty domains or even items that uncovering individual’s
needs and lacks, making the interventions more feasible and effective.

Our �ndings revealed that the elderly gastric cancer patients from the multidimensional frailty subgroup reported the most de�cits, which is consistent with
previous study among community-dwelling elderly adults 13. In the multidimensional frailty subgroup, di�culty in walking, poor vision, lack of strength in
hands, physical tiredness were the most prevalent physical de�cits while feeling nervous or anxious, unable to cope with problems and living alone were in
dominance of psychological and social frailty. According to the reported items above, some targeted intervention strategies can be tailored. Physical exercise
improves walking and muscle endurance as well as increasing muscle strength while nutrition interventions may aim at preserving muscle mass,
counteracting physical performance decline, and promoting robustness 29–30. Moreover, the information support and mental care can relieve anxiety and
improve the psychological mindset greatly 31. By combining these intervention components, a prehabilitation strategy can be formed precisely. Studies have
discovered that multimodal prehabilitation before surgery which involved exercise training, nutrition, and mental support can signi�cantly reduce
postoperative complications and LOS of patients with gastrointestinal tumors 32–33. Vision problem is critical because it may increase the risks of frailty
development, which probably lead to a certain degree of poor prognosis 34. Such sensory impairment can be solved with appropriate glasses and health
professionals should be alert of patients from this subgroup to fall or get injured due to lack of eyesight. Living alone can augment mortality risk in
individuals with limited social ties and being loneliness 35. Hence, hospitals or communities should establish gastric cancer groups with the aim of
encouraging these patients to communicate with each other and increase the sense of social engagement.

During the period after discharge, QOL becomes one of the major outcomes to be concerned about 36. We observed that the subgroup of physical and social
frailty had worse QOL at 30 days after discharge compared with the subgroup of exclusive psychological frailty and full robust. This can be related to the
series of vicious cycles between physical frailty and social frailty. Postoperative elderly patients with gastric cancer often suffer from postoperative fatigue
(POF) and some speci�c postoperative physical issues such as intolerance of oral intake, intra-abdominal abscess, and delayed gastric emptying, resulting in
severe reduction of social activities 37–38. In parallel, the limited social activities probably contribute to a decline in skeletal muscle metabolism, which in turn
leads to muscle atrophy, reduced physical performance, and impaired independence 39. Besides, patients from this subgroup reported poor physical health
and lack of social support as the most common problems before surgery. These problems may still exist during the critical phases of postoperative recovery,
which possibly causes a sharp decline in their QOL. It implies that we should focus on both physical and social frailty components continuously even in the
postoperative phase as a way to effectively improve the QOL of elderly patients with gastric cancer.

Finally, we observed that there was no signi�cant difference in disability between each subgroup. Evidence had been proven that frailty may be a
physiological precursor and etiologic factor in disability 40. Considering that disability is a more extreme negative status, it may require long-term
accumulation of health defects. A previous study on TFI predicting adverse outcomes lasted for two years and showed that TFI was available to predict
disability among the elderly 41. However, our study only lasts for a short time, it suggests that longer follow-up may be needed in the future. Moreover, the
overall function of most elderly gastric cancer patients was generally poor due to the surgery or postoperative symptoms at 30 days of discharge, this can
also explain the non-statistically signi�cant of disability among the subgroups at this period.

Some limitations of this study should be noted. First, the sample size was obviously insu�cient because some subgroups only contained ten patients. Future
research may consider expanding the sample size to conduct more empirical research. Additionally, the confounding factors of age and marital status were
unadjusted in our study, other statistical methods such as regression analysis can be used in the future to adjust for confounding factors. Moreover, the
follow-up period in our study was probably too short to capture great changes in disability. Longer follow-up and larger prospective cohort studies may be
considered in the future.

Conclusion
The multidimensional instruments may help to assess the patient's frailty more comprehensively in the clinical setting. Our study showed that the TFI is
feasible to recognize the frailty subgroups among elderly gastric cancer patients before surgery. By combining frailty domains of the TFI, eight different frailty
subgroups can be distinguished. The multidimensional frailty subgroup and the physical and social frailty subgroup should be of particularly concerned in
the hospital and outside hospital, respectively. Besides, it also indicates that prehabilitation strategies can be tailored precisely based on the reported items to
improve overall functional status of preoperative elderly gastric cancer. Further studies are needed to conduct in a longer-term period to capture signi�cant
change of other outcome indicators.
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