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Abstract

Aim This study aimed to explore the effect of frailty on postoperative complications in older patients with joint disorders and
to examine the trajectory of frailty changes within three months post-surgery.

Methods Older patients who were admitted for joint surgery from July to December 2023 were selected as study subjects.
Data collected included general patient information, frailty scores, Age-adjusted Charlson Comorbidity Index (ACCI), Bar-
thel Index and postoperative complications within 30 days after surgery. Frailty assessments were repeated at 1, 2, and 3
months post-surgery.

Results The incidence of postoperative complications was 32.5% and Frailty and ACCI were independent risk factors. The
area under the curve (AUC) for predicting postoperative complications using frailty, ACCI, and their combination were
0.764, 0.747, and 0.814 respectively, with the combination showing superior predictive ability compared to ACCI alone
(P<0.05). Significant time and group effects were observed in frailty levels at the 1-, 2-, and 3-month postoperative time
points between the complication and non-complication groups (P<0.001), while the time-group interaction effect was not
significant (P=0.643).

Conclusion Frailty serves as a valuable auxiliary predictor of postoperative complications in older patients with joint dis-
orders.During the first 1-3 months after surgery, both the complication and non-complication groups exhibited similar
declining trends in frailty levels but the former consistently showed higher frailty at each time point. Emphasis on frailty
management is essential throughout the perioperative period and key stages of postoperative rehabilitation, with a dual focus
on symptom management and frailty intervention in patients with complications to promote recovery.
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surgical treatment of ulcer of stomach or duodenum, lysis of
adhesions, excision of small intestine, appendectomy, col-
ectomy, and cholecystectomy [3]. In patients over 80 years
old, frailty can even serve as a basis for opting against sur-
gery [4].

However, surgery itself poses a stressor that may trigger
or exacerbate frailty [S]. Frailty is a continuously changing
state, adding complexity to nursing care. Current research
rarely focuses on the dynamic changes in frailty, particu-
larly during the postoperative recovery period [6, 7].Studies
have indicated that these longitudinal changes are associ-
ated with short-term mortality in older adults [8] and signifi-
cantly affect joint function, where increased frailty may lead
to reduced postoperative Oxford Hip/Knee Score (OHS/
OKS) in patients undergoing hip or knee arthroplasty [9].
Therefore, this study aims to explore the effect of frailty on
postoperative complications in older patients with joint dis-
orders through a longitudinal approach, while also tracking
dynamic changes in frailty levels during the recovery pro-
cess. The findings are expected to provide insights for clini-
cal nursing decisions and community geriatric care.

Methods
Study design and sampling

This prospective longitudinal study enrolled older patients
undergoing elective surgery for degenerative or traumatic
joint disorders at Nuclear Industry 416 Hospital between
July and December 2023, using convenience sampling.
The included conditions were primarily osteoarthritis, post-
traumatic arthritis, chronic joint instability, lumbar spinal
stenosis, degenerative spondylolisthesis, and other related
disorders. Surgeries included joint replacement, arthro-
plasty, internal fixation, excision, and other procedures such
as ligament reconstruction, spinal decompression, and spi-
nal fusion.The study was approved by the Ethics Committee
of The Second Affiliate Hospital of Chengdu Medical Col-
lege, Nuclear Industry 416 Hospital (YJ-2023-035).

Inclusion and exclusion criteria of participants

The inclusion criteria were follows:1)>60 years old; 2)
undergoing their first orthopedic surgery; 3)volunteered
to participate in this study. The exclusion criteria were:1)
presence of malignant tumors with extensive metastasis;
2) comorbid autoimmune diseases or mental disorders; 3)
history of other surgical treatments within the past three
months.

The sample size was calculated as no less than 109 totally
(considering a of 0.05, allowable error of 10%), including
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a loss to follow-up rate of 20% based on the sample size
2
calculation formula n = (%) p (1 — p) and referenc-

ing the complication rate reported in the literature [9]. Ulti-
mately, 124 patients were included in the study.

Outcome measures
Observational index

General information collected included gender, age, marital
status, living situation, smoking history, drinking history,
body mass index(BMI), and other relevant details.

Frailty was measured using the Groningen Frailty Indica-
tor (GFI), which was developed by Dutch scholar Steverink
and colleagues [10] and is widely used to assess frailty in
community-dwelling and institutionalized older adults. The
GF1I consists of 15 items covering four domains: physical,
cognitive, psychological, and social. A total score of >4 is
considered indicative of frailty. The tool has demonstrated
good internal consistency (Cronbach’s a=0.712) and excel-
lent test-retest reliability (#=0.939). Unlike other tools such
as the Fried Phenotype or Frailty Index, the GFI does not
require physical performance testing or complex clinical
evaluations, making it practical and feasible for use in older
adults undergoing elective orthopedic surgery. It is also well
suited for repeated administration in longitudinal studies.

Comorbidity Index was Assessed with the Age-adjusted
Charlson Comorbidity Index (ACCI) [11], with the final
score calculated based on weighted scores for 19 different
diseases and various age groups.

Activities of Daily Living (ADL) was evaluated with the
Modified Barthel Index (BI), which includes 10 items such
as eating, personal hygiene, and toileting. The total score is
100 points, with higher scores indicating greater ADL inde-
pendence.The scale has a Cronbach’s a coefficient of 0.810
[12].

Postoperative complications in this study were defined as
any adverse events occurring within 30 days after surgery,
including inpatient complications, outpatient diagnoses,
and hospital readmissions [13]. The types of complica-
tions recorded included deep vein thrombosis, poor wound
healing, wound infection, urinary tract infection, pulmo-
nary infection, hypoproteinemia, and anemia. Anemia was
defined as hemoglobin<13 g/dL in males and <12 g/dL in
females, according to WHO criteria, and hypoproteinemia
was defined as serum albumin<35 g/L. For both conditions,
clinical significance was further evaluated based on the need
for treatment, such as blood transfusion, iron supplementa-
tion, or albumin infusion.Both were documented regardless
of whether treatment was administered. Cases that required
clinical intervention—such as albumin infusion or blood
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transfusion—were graded using the Clavien—Dindo system,
while those without intervention were recorded separately
for observational analysis.Participants are then categorized
into a complications group and a non-complications group.

Data collection

A research team was established, and members underwent
standardized training prior to conducting patient surveys
and follow-ups. Data were collected at five time points: at
admission (T0), one day before discharge (T1), one month
after discharge (T2), and at two months (T3) and three
months (T4) post-discharge. At TO and T1, data collection
was conducted through face-to-face interviews combined
with medical record reviews. TO included baseline demo-
graphics, comorbidities, preoperative frailty (GFI), and
admission laboratory indicators. T1 focused on inpatient
complications prior to discharge. Post-discharge follow-ups
at T2, T3, and T4 were conducted during the last week of
each respective month and included assessments of post-
operative frailty status and any complications that occurred
after discharge.

Statistical analysis

Statistical analysis was performed using SPSS 27.0
software(IBM, Armonk, NY, USA).According to the Cen-
tral Limit Theorem, with a sample size of 120, the dis-
tribution of the means can be approximated as normal.
Therefore, in this study, continuous variables were presented
as mean=standard deviation (Z &+ .5) and the independent
t-tests were used for group comparisons.Categorical data
were described by frequency and percentage(n,%) and chi-
square test was employed for group comparisons.The pre-
dictive efficacy of frailty for postoperative complications
was analyzed using the receiver operating characteristic
(ROC) curve. The differences in frailty scores at different
time points were compared using repeated measures analy-
sis of variance(ANOVA). A p-value of <0.05 was consid-
ered statistically significant.

Results
Characteristics of the participants

During the study, two patients died, and two patients
declined follow-up. Ultimately, 120 patients completed
follow-up, including 38 males and 82 females, with an aver-
age age of 73.47+8.48 years. Preoperative frailty scores
of the participants averaged 4.84+2.79, with 78 patients
(65%) classified as frail. Within 30 days postoperatively, 15

patients transitioned from non-frail to frail status. A total of
39 patients (32.5%) experienced postoperative complica-
tions, including deep vein thrombosis(DVT) (5 cases), poor
wound healing (7 cases), wound infection (8 cases), urinary
tract infection (4 cases), pulmonary infection (6 cases),
hypoproteinemia (11 cases), and anemia (12 cases).

Analysis of factors influencing postoperative
complications

Univariate analysis results showed that age, ACCI,
frailty, and ADL were associated with the occurrence of
complications. Multicollinearity testing showed that all
four factors had tolerances>0.1 and variance inflation
factors(VIFs) <10, suggesting no significant multicollinear-
ity. A binary logistic regression analysis revealed that ACCI
and preoperative frailty were independent risk factors for
complications (Tables 1 and 2).

The predictive value of frailty for postoperative
complications

The ROC curve was used to evaluate the predictive value of
frailty, ACCI and their combined use for the occurrence of
postoperative complications. The AUC values were 0.764,
0.747, and 0.814, respectively. The z-test showed that frailty
has a predictive effectiveness for postoperative complica-
tions in older patients with joint disorders comparable to that
of ACCI (P>0.05). The combined use of frailty and ACCI
did not show a significant difference in predictive effective-
ness compared to frailty alone (P>0.05) but was superior to
using ACCI alone (P<0.05)( Fig. 1; Tables 3 and 4).

Longitudinal tracking of frailty levels in older
patients with joint disorders after surgery

A repeated measures ANOVA was conducted on patients’
frailty levels at T2, T3, and T4. The time effect was statisti-
cally significant, with frailty levels in both groups continu-
ously decreasing at T2, T3, and T4 ( P<0.001). The group
effect was also statistically significant, with frailty levels
in the complications group being higher at each time point
compared to the non-complications group (P<0.001). The
interaction effect between time and group was not signifi-
cant, indicating a similar trend in frailty level changes in
both groups (F=0.336, P=0.643)(Table 5; Fig. 2).
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Table 1 Analysis of factors influencing postoperative complications
Indicators Complications Group, n=39 Non-Complications Group, n=281 t/y> P
Sex, n(%) 1.233 0.267
Male 15(38.5) 23(28.4)
Female 24(61.5) 58(71.6)
Age(years) 77.49+£9.23 71.54+7.40 3.514 <0.001
Marital Status, n(%) 1.239 0.266
With a spouse 33(84.6) 74(91.4)
Without a spouse 6(15.4) 7(8.6)
Educational level, n(%) 4.346 0.226
Primary school and below 18(46.2) 34(42.0)
Middle school 12(30.8) 32(39.5)
High school 4(10.3) 12(14.8)
Junior college or higher 5(12.8) 3(3.7)
Living situations, n(%) 2.417 0.299
With family 35(89.8) 74(91.4)
With people other than family 3(7.7) 2(2.5)
Living alone 1(2.6) 5(6.2)
Joint Location, n(%) 4.170 0.383
Hip Joint 10(25.6) 14(17.3)
Knee Joint 5(12.8) 12(14.8)
Spinal Joint 19(48.7) 36(44.4)
Shoulder Joint 5(12.8) 13(16.0)
Other Small Joints 0 6(7.4)
Body Mass Index (BMI) 23.28+3.88 23.79+2.68 -0.828 0.409
ACCI 6.31+£2.18 4.49+1.50 4.692 <0.001
Frailty score 6.49+2.74 3.98+2.39 5.473 <0.001
ADL 57.95+21.36 70.68+21.30 -3.064 0.003
Smoking Status, n(%) 0.342 0.559
Yes 3(7.7) 9(11.1)
No 36(92.3) 72(88.9)
Alcohol Consumption Status, n(%) 0.020 0.888
Yes 4(10.3) 9(11.1)
No 35(89.7) 72(88.9)
Note: Frailty values refer to frailty measured at TO (admission)
Table 2 Multifactorial analysis of postoperative complications
Indicators B SE Waldy2 P OR 95CI
Constant -3.577 2.463 2.109 0.146 0.028
Age -0.009 0.035 0.063 0.802 0.991 0.926~1.061
Frailty 0.285 0.128 4.975 0.026 1.330 1.035~1.708
ACCI 0.474 0.159 0.424 0.003 1.607 1.176~2.195
ADL -0.009 0.013 0.429 0.513 0.991 0.966~1.018

Note: Frailty values refer to frailty measured at TO (admission)

Discussion

High incidence of short-term postoperative
complications in older patients with joint disorders

In this study, the incidence of postoperative complications
in older patients with joint disorders was 32.5%, consistent
with findings from similar studies [14]. The complications
observed included infections, DVT, poor wound healing,
hypoproteinemia, and anemia. These align with previous
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research [15]and are likely due to factors such as signifi-
cant blood loss during surgery, the limited compensatory
capacity in older patients, and the impact of pain from the
disease and surgery on dietary intake. Complications like
Venous thromboembolism (VTE) and infections can pro-
long hospital stays, increase treatment costs, and pose seri-
ous health risks, potentially even life-threatening ones [16].
These risks have garnered widespread attention, with the
American College of Chest Physicians’ guidelines for VTE
categorizing major orthopedic surgery patients as high-risk
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Fig. 1 ROC curves of various indicators for predicting postoperative complications

Table 3 ROC curve analysis of different indicators for predicting postoperative complications

Indicators Cut-off Value AUC Sensitivity Specificity Youden index 95%Cl P

ACCI 4.5 0.747 79.49% 56.79% 0.36 0.654-0.841 <0.001
Frailty 4.5 0.764 82.05% 58.03% 0.40 0.672-0.856 <0.001
Frailty + ACCI - 0.814 74.36% 79.01% 0.53 0.727-0.902 <0.001

Note: Frailty values refer to frailty measured at TO (admission)

Table4 Comparison of the efficacy of different indicators in predicting
postoperative complications

Indicators z P SE 95%CI

Frailty—ACCI 0.328 0.743 0.305 -0.083~0.117
Frailty—Frailty +ACCI  -1.845 0.065 0.297 -0.104~0.003
ACCIl—Frailty+ACCI  -2.176  0.030 0.299 -0.128~-0.007

Note: Frailty values refer to frailty measured at TO (admission)

and recommending routine pharmacological and physical
interventions [17].

Notably, despite the routine administration of prophylac-
tic anticoagulants (low molecular weight heparin, LMWH),
five cases of deep vein thrombosis (DVT) were identified in
our study. Among them, only one patient exhibited clinical

symptoms such as lower-limb pain and swelling, while the
remaining four cases were asymptomatic and were detected
during scheduled lower-limb Doppler ultrasound examina-
tions performed as part of our routine follow-up protocol.
Although these thrombi may not have had an immediate
clinical impact, they nonetheless represent a potential risk
to patient safety. This observation suggests that for patients
undergoing joint surgery—particularly those identified as
frail in the preoperative period—routine ultrasound screen-
ing prior to discharge or during the early postoperative
phase may be beneficial. Such a proactive approach could
facilitate early detection and timely intervention, rather than
relying solely on symptom-triggered evaluations.

@ Springer
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Fig.2 Changes in postoperative frailty levels in both groups of patients

Frailty as a significant predictor of short-term
postoperative complications in older patients with
joint disorders

The study findings indicated that frailty and ACCI were
independent risk factors for postoperative complications in
older patients with joint disorders. Among these, an ACCI
score of >5 was a strong predictor of postoperative com-
plications, consistent with previous findings [15]. Recently,
researchers have introduced frailty into this field, observ-
ing that burn patients with frailty have higher risks of com-
plications, including myocardial infarction, sepsis, and
urinary tract infections [18]. Surgery often disrupts endo-
crine, metabolic, immune functions, and frail patients are
more susceptible to complications due to reduced reserves
across multiple physiological systems, which decreases
their ability to withstand stress and maintain stability [19].
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The occurrence of wound complications, such as infections
and poor healing, is closely related to lower physiological
reserves and poor nutritional status [20].

In this study, ROC curve analysis demonstrated that frailty
was comparable to ACCI in predicting postoperative com-
plications in older patients with joint disorders (P>0.05).
Combining frailty and ACCI improved predictive accuracy
compared to using ACCI alone (P<0.05), suggesting that
adding a frailty assessment to existing evaluations could
better predict the likelihood of postoperative complications.
Patients with joint diseases are often older and suffer from
chronic pain, mobility impairment, even disability, and are
unable to take care of themselves. This somatic disorder and
the negative emotions it generates may also increase the risk
of frailty [21, 22].Therefore, it is advisable to include frailty
in preoperative assessment or to add frailty assessment to
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the existing assessment to better identify high-risk groups
for complications.

This study identified 4.5 as the optimal GFI cutoff for
predicting postoperative complications, suggesting that
patients with a GFI score>5 are at particularly high risk
and should receive special attention in perioperative man-
agement. While the original GFI scale defines frailty as a
score of 4 or above, our findings refine this threshold in the
context of complication prediction, without contradicting
the established frailty definition. It emphasizes that among
frail individuals, those with higher GFI scores may require
more intensive preventive strategies. This may also be influ-
enced by the specific characteristics of our study population.
Therefore, prehabilitation measures—including nutritional
supplementation and psychological support prior to sur-
gery—are recommended to mitigate risk and enhance post-
operative recovery outcomes [23-25].

The complication group consistently exhibited
higher levels of frailty during the postoperative
recovery phase

Frailty has been shown to increase the risk of adverse out-
comes, as demonstrated in previous studies [26, 27]. Sur-
gical trauma itself acts as a stressor, and factors such as
excessive postoperative sedation, premature nutritional
therapy, and postoperative immobilization may lead to
acquired frailty [22]. Research indicated that frailty was a
predictor of long-term mortality following emergency sur-
gery [5]. While over time, patients may gradually develop
frailty under the influence of various negative factors. In
elderly individuals, longitudinal changes in frailty are asso-
ciated with short-term mortality rates. In this study, longitu-
dinal observation revealed a gradual decline in frailty levels
at three postoperative time points, yet frailty levels in the
complication group remained consistently higher than those
in the non-complication group.

Frailty not only increased the risk of adverse outcomes,
such as falls and mortality in the elderly, but also negatively
impacted postoperative joint function recovery [28, 29].
Therefore, for patients who develop postoperative com-
plications, symptom management should be accompanied
by frailty management. Healthcare providers, commu-
nity health workers, and family caregivers should support
patients in actively addressing these challenges on multi-
ple fronts to promote postoperative recovery. Some stud-
ies have shown that activities like slow walking, resistance
exercises, and enhanced enteral nutrition can improve phys-
ical status in older adults and slow the progression of frailty
[30]. Healthcare providers, community health workers, and
family caregivers can assist patients by promoting these
measures. It is noteworthy that although no statistically

significant difference was observed in GFI score changes
between the two groups, the non-complications group
showed a trend toward a greater decline in mean GFI scores
compared to the complications group. Whether complica-
tions influence long-term frailty levels remains to be clari-
fied through extended longitudinal research.

This study has several strengths. Its prospective lon-
gitudinal design enabled us to assess both the predictive
role of preoperative frailty and the dynamic changes in
frailty after surgery. Complications were comprehensively
recorded, including asymptomatic events detected through
active screening. The use of the Groningen Frailty Indicator
allowed for a multidimensional assessment of patients’ vul-
nerability. However, some limitations should be acknowl-
edged. The study was conducted in a single center with a
relatively small sample size, which may affect the generaliz-
ability of the results. In addition, the follow-up period was
limited to three months, and long-term functional and clini-
cal outcomes were not assessed. Further multicenter studies
with longer follow-up are warranted to confirm and expand
upon these findings.

Conclusions

This study conducted a longitudinal investigation into the
association between frailty and postoperative complications
in older adults undergoing surgery for joint disorders. The
results confirmed that preoperative frailty is an independent
risk factor for postoperative complications and has compa-
rable predictive accuracy to the ACCI, with their combi-
nation offering improved predictive value. These findings
highlight the clinical value of integrating frailty screening
into routine preoperative assessments to identify high-risk
patients and guide targeted interventions.Notably, both the
complication and non-complication groups exhibited a sig-
nificant decline in frailty scores over the first three months
postoperatively, although the complication group consis-
tently maintained higher frailty levels. While no significant
difference was observed in the downward trend of frailty
between the two groups during the early postoperative
period, whether the occurrence of complications influences
frailty recovery in the longer term remains to be determined
in future studies.

Acknowledgements Not applicable.

Author contributions Study concept and design: Yan Li, Juan Du. Ac-
quisition of data: Yan Li, Ying Chen and Lili Liu. Data analysis: Yan
Li, and Liu He. Preparation of manuscript: Yan Li, Liu He and Han
Yan. Substantive revision of the manuscript: Yan Li, and Liu He. Ap-
proval of manuscript: Juan Du. All authors red and approved the final
manuscript.

@ Springer



214 Page 8 of 9

Aging Clinical and Experimental Research

(2025) 37:214

Funding This work was supported by the 2023 Chengdu Medical Re-
search Project (2023253). The funding organization did not have any
involvement in the study’s design, data analysis, interpretation of find-
ings, or in drafting the manuscript.

Data availability Data from this study are not publicly available
because of patient privacy, but readers are invited to contact the
authors if necessary.

Declarations

Ethics approval and consent to participate This study was approved
by the Ethics Committee of The Second Affiliate Hospital of Chengdu
Medical College, Nuclear Industry 416 Hospital. After explaining the
study’s objectives, informed consent was obtained from patients who
met the eligibility criteria and expressed their willingness to partici-
pate.

Consent for publication Not applicable.
Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. Oiestad BE, Argen A, Rotterud JH, @steras N, Jarstad E, Grotle
M et al (2023) The efficacy of strength or aerobic exercise on
quality of life and knee function in patients with knee osteoarthri-
tis. A multi-arm randomized controlled trial with 1-year follow-
up. BMC Musculoskelet Disord 24(1):714

2.  Hoogendijk EO, Afilalo J, Ensrud KE, Kowal P, Onder G, Fried
LP (2019) Frailty: implications for clinical practice and public
health. Lancet 394:1365-1367

3. Castillo-Angeles M, Cooper Z, Jarman MP, Sturgeon D, Salim
A, Havens JM (2021) Association of frailty with morbidity and
mortality in emergency general surgery by procedural risk level.
JAMA Surg 156(1):68-74

4.  Covino M, Salini S, Russo A, De Matteis G, Simeoni B, Mac-
cauro G et al (2022) Frailty assessment in the emergency depart-
ment for patients>80 years undergoing urgent major surgical
procedures. J Am Med Dir Assoc 23(4):581-588

5. Sanchez Arteaga A, Tinoco Gonzalez J, Tallon Aguilar L, Angui-
ano Diaz G, Jiménez-Rodriguez RM, Rovira Liarde A et al (2022)
Long-term influence of frailty in older patients after surgical
emergencies. Eur J Trauma Emerg Surg 48(5):3855-3862

6. Palmer K, Vetrano DL, Padua L, Romano V, Rivoiro C, Scelfo B
et al (2019) Frailty syndromes in persons with cerebrovascular
disease: A systematic review and Meta-Analysis. Front Neurol
10:1255

@ Springer

12.

13.

15.

16.

20.

21.

22.

23.

24.

Miao X, Guo Y, Ding L, Xu X, Zhao K, Zhu H et al (2024) Ady-
namic online nomogram for predicting the heterogeneity trajec-
tories of frailty among elderly gastric cancer survivors. Int J Nurs
Stud 153:104716

Elhussein L, Robinson DE, Delmestri A, Clegg A, Prieto-Alham-
bra D, Silman A et al (2024) Longitudinal trajectories of frailty
are associated with short-term mortality in older people: a joint
latent class models analysis using 2 UK primary care databases. J
Clin Epidemiol 173:111442

Cook MJ, Lunt M, Ashcroft DM, Board T, O’Neill TW (2022)
The impact of frailty on patient-reported outcomes following hip
and knee arthroplasty. Age Ageing 51(12):afac288

Steverink N, Slaets J, Schuurmans H (2001) V Lis. Measuring
frailty: developing and testing the GFI (Groningen frailty indica-
tor) [J]. Gerontologist 41:236-237

Amit P, Marya SKS (2022) Age-adjusted Charlson comorbidity
index as a novel guideline for patient selection between unilateral
versus bilateral simultaneous total knee arthroplasty. Arch Orthop
Trauma Surg 142(4):657-663

Wang YC, Chang PF, Chen YM, Lee YC, Huang SL, Chen MH et
al (2023) Comparison of responsiveness of the Barthel index and
modified Barthel index in patients with stroke. Disabil Rehabil
45(6):1097-1102

Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D,
Schulick RD et al (2009) The Clavien-Dindo classification of
postoperative complications: five-year experience. Ann Surg
250(2):187-196

Brockman BS, Maupin JJ, Thompson SF, Hollabaugh KM,
Thakral R (2020) Complication rates in total knee arthroplasty
performed for osteoarthritis and Post-Traumatic arthritis: A com-
parison study. J Arthroplasty 35(2):371-374

Yamaguchi Y, Matsumura Y, Fujii M, Ide S, Sakai T, Nagamine
S et al (2024) Age-adjusted 5-factor modified frailty index as a
valuable tool for patient selection in bilateral simultaneous total
knee arthroplasty. Sci Rep 14(1):14598

Wang Y, Yang Q, Lin J, Qian W, Jin J, Gao P et al (2020) Risk fac-
tors of postoperative nausea and vomiting after total hip arthro-
plasty or total knee arthroplasty: a retrospective study[J]. Annals
Translational Med 8(17):1088

Kearon C, Akl EA, Ornelas J, Blaivas A, Jimenez D, Bouname-
aux H et al (2016) Therapy for VTE Disease: CHEST Guideline
and Expert Panel Report. Chest.149(2):315-352

Obed D, Knoedler S, Salim M, Gulbis N, Dastagir N, Dastagir
K et al (2023) The modified 5-item frailty index as a predictor of
complications in burn patients[J]. JPRAS Open 36:62-71

Dent E, Martin FC, Bergman H, Woo J, Romero-Ortuno R,
Walston JD (2019) Management of frailty: opportunities, chal-
lenges, and future directions. Lancet 394(10206):1376—-1386
Flexman AM, Charest-Morin R, Stobart L, Street J, Ryerson CJ
(2016) Frailty and postoperative outcomes in patients undergoing
surgery for degenerative spine disease. Spine J 16(11):1315-1323
Chaplin WJ, Lewis HR, Shahtaheri SM, Millar BS, Mc Williams
DF, Gladman JRF et al (2024) The association of painful and
non-painful morbidities with frailty: a cross sectional analysis of
a cohort of community dwelling older people in England. BMC
Geriatr 24(1):158

Manou-Stathopoulou V, Korbonits M, Ackland GL (2019) Rede-
fining the perioperative stress response: a narrative review. Br J
Anaesth 123(5):570-583

Carli F, Bousquet-Dion G, Awasthi R, Elsherbini N, Liberman S,
Boutros M et al (2020) Effect of multimodal prehabilitation vs
postoperative rehabilitation on 30-Day postoperative complica-
tions for frail patients undergoing resection of colorectal cancer:
a randomized clinical trial. JAMA Surg 155(3):233-242

Wada Y, Nishi M, Yoshikawa K, Takasu C, Tokunaga T, Nakao
T et al (2022) Preoperative nutrition and exercise intervention in


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Aging Clinical and Experimental Research

(2025) 37:214

Page9of9 214

25.

26.

27.

28.

frailty patients with gastric cancer undergoing gastrectomy. Int J
Clin Oncol 27(9):1421-1427

Suzuki Y, Tei M, Ohtsuka M, Mikamori M, Furukawa K, Imasato
M et al (2022) Effectiveness of frailty screening and perioperative
team management of colectomy patients aged 80 years or more.
Am J Surg 223(2):346-352

Okabe H, Ohsaki T, Ogawa K, Ozaki N, Hayashi H, Akahoshi S
et al (2019) Frailty predicts severe postoperative complications
after elective colorectal surgery[J]. Am J Surg 217(4):677-681
Ward MAR, Alenazi A, Delisle M, Logsetty S (2019) The impact
of frailty on acute care general surgery patients: A systematic
review. J Trauma Acute Care Surg 86(1):148—154

Lu W, Dai L, Wu G, Hu R (2020) Comparison of two
frailty indexes in hip fractures. J Orthop Surg (Hong Kong)
28(1):2309499020901891

29.

30.

Rivan NFM, Singh DKA, Shahar S, Wen GJ, Rajab NF, Din NC
et al (2021) Cognitive frailty is a robust predictor of falls, injuries,
and disability among community-dwelling older adults[J]. BMC
Geriatr 21(1):593

Dent E, Morley JE, Cruz-Jentoft AJ, Woodhouse L, Rodri-
guez-Mafias L, Fried LP et al (2019) Physical frailty: ICFSR
international clinical practice guidelines for identification and
Management[J]. J Nutr Health Aging 23(9):771-787

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer



	﻿A longitudinal study on the correlation between postoperative complications and frailty in older patients with joint disorders
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and sampling
	﻿Inclusion and exclusion criteria of participants
	﻿Outcome measures
	﻿Observational index


	﻿Data collection
	﻿Statistical analysis
	﻿Results
	﻿Characteristics of the participants
	﻿Analysis of factors influencing postoperative complications
	﻿The predictive value of frailty for postoperative complications
	﻿Longitudinal tracking of frailty levels in older patients with joint disorders after surgery

	﻿Discussion
	﻿High incidence of short-term postoperative complications in older patients with joint disorders
	﻿Frailty as a significant predictor of short-term postoperative complications in older patients with joint disorders
	﻿The complication group consistently exhibited higher levels of frailty during the postoperative recovery phase

	﻿Conclusions
	﻿References


