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Correlation between Charlson comorbidity
index and surgical prognosis in elderly
patients with femoral neck fractures:

a retrospective study

Pingping Wang'® and Shenghua Guo'”

Abstract

Objective Femoral neck fractures (FNF) are known to have significant morbidity and mortality rates. Multiple chronic
conditions (MCC) are defined as the presence of two or more chronic diseases that greatly affect the quality of life in
older adults. The aim of this study is to explore the impact of MCC and Charlson comorbidity index (CCl) on surgical
outcomes in patients with FNF.

Methods Patients with FNF who underwent joint replacement surgery were selected for this study. Patients who had
two or more diseases simultaneously were divided into two groups: the MCC group and the non-MCC (NMCC) group.
The CCl was calculated to assess the severity of patients'comorbidities in the MCC group. Baseline data, surgical
details, and prognosis-related indicators were analyzed and compared between the two patient groups. Spearman
correlation analysis was performed to assess the relationship between CCl and length of hospital stay, Harris score,
skeletal muscle index (SMI), and age. Univariate and multivariate logistic regression analysis was conducted to identify
the risk factors for mortality in FNF patients at 1 and 5 years after surgery.

Results A total of 103 patients were included in the MCC group, while the NMCC group consisted of 40 patients.
However, the patients in the MCC group were found to be older, had a higher incidence of sarcopenia, and lower SMI
values (p <0.001). Patients in the MCC group had longer hospitalization times, lower Harris scores, higher intensive
care unit (ICU) admission rates, and higher complication rates (p =0.045, p=0.035, p=0.019, p=0.010). Spearman
correlation analysis revealed that CCl was positively correlated with hospitalization and age (p <0.001, p <0.001), while
it was negatively correlated with Harris score and SMI value (p <0.001, p <0.001). Univariate and multivariate logistic
regression analysis demonstrated that MCC patients had higher 1-year and 5-year mortality rates. Hospitalization time
was identified as a risk factor for death in FNF patients 1 year after joint replacement (p <0.001), whereas CCl and age
were identified as risk factors for death 5 years after surgery (p <0.001, p <0.001). Kaplan-Meier survival analysis results
showed that the difference in death time between the two groups of patients with MCC and NMCC was statistically
significant (p <0.001). Cox proportional hazard model analysis showed that CCl, age and SMI were risk factors affecting
patient death.
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Conclusion The surgical prognosis of patients with MCC, CCl and FNF is related. The higher the CCl, the worse the

patient’s function and the higher the long-term risk of death.

Keywords Multiple chronic conditions, Charlson comorbidity index, Femoral neck fractures, Surgical efficacy,
Sarcopenia, Spearman correlation analysis, Logistic regression analysis, Kaplan-Meier survival analysis, Cortical bone,

Cancellous bone

Introduction
Femoral neck fracture (FNF) is the most common type of
hip fracture, often referred to as the ‘last fracture in life’
This fracture poses significant challenges to society and
patients due to its high disability and mortality rates [1,
2]. Conservative treatment, which involves long-term
immobilization, can lead to complications like deep vein
thrombosis, pneumonia, and bedsores [3]. Hip fractures,
including intertrochanteric and femoral neck fractures,
are increasingly recognized as significant public health
issues worldwide [4]. A report from China indicates that
the overall mortality rate one year following an intertro-
chanteric fracture is 17.47%, while the mortality rate one
year after a femoral neck fracture is 9.83% [5]. There is
a higher risk of fracture displacement in later stages,
prompting the need for surgical intervention in FNF
patients. The surgical options of cortical bone and can-
cellous bone internal fixation are widely used in ortho-
pedic surgeries, including joint and spinal injuries [6,
7]. In middle-aged and elderly patients, internal fixation
surgery may compromise blood supply to the femoral
neck, leading to avascular necrosis of the femoral head
and nonunion. Therefore, joint replacement is often con-
sidered the preferred treatment option [8-10]. Whether
through total hip arthroplasty (THA) or hemiarthro-
plasty (HA), patients are encouraged to engage in early
postoperative exercises to facilitate rapid recovery [11].
The extension of people’s lifespan and the rise in elderly
population due to economic development and improved
medical standards have accelerated the aging process in
recent years. The increasing prevalence of chronic dis-
eases among the elderly poses a significant public health
challenge. When an individual suffers from two or more
chronic conditions, it is termed multiple chronic con-
ditions (MCC), encompassing physical, psychological,
or psychiatric ailments. The incidence of sarcopenia is
notably higher among MCC patients [12]. The Charlson
Comorbidity Index (CCI) is a widely utilized standard-
ized tool for assessing comorbidities. It assigns weights
based on the severity of each indicator and is employed
to evaluate the comorbidity associated with both local
and systemic diseases. A recent study demonstrated
that the CCI score serves as an effective predictor of the
return to pre-fracture activities of daily living one year
following a fragility hip fracture [13]. Previous research-
ers have evaluated the relationship between various pre-
operative clinical scoring systems and mortality, finding

that the CCI can predict mortality in patients following
a hip fracture [14, 15]. A recent study further confirmed
that high CCI scores is associated with lower survival
rates in elderly patients with hip fractures [16]. Addition-
ally, in total knee replacement surgery, CCI is commonly
utilized as a surgical prognostic risk assessment tool [17].

Sarcopenia, characterized by declining skeletal muscle
mass, strength, and function [18], leads to reduced body
function and heightened risks of falls, fragility fractures,
and disability [19]. ENF is common in elderly patients,
particularly those with MCC and sarcopenia, elevating
the risks associated with surgical anesthesia and mortal-
ity. Despite this, there remains a gap in understanding the
impact of MCC on the efficacy and mortality of FNF joint
replacement surgery in the elderly.

This study initially compared the differences in sar-
copenia and skeletal muscle index (SMI) between the
MCC group and NMCC group. Subsequently, the surgi-
cal outcomes were assessed for both groups, including
hospitalization days, Harris score, intensive care unit
(ICU) admission rate, and complication rate. Addition-
ally, the correlation between the CCI and hospitalization
duration, age, and Harris score was analyzed. Finally, the
study investigated the mortality rates of the two patient
groups and identified the risk factors influencing patient
mortality.

Materials and methods

Patients and ethical considerations

This retrospective study was conducted at a single cen-
ter and involved patients with FNF who underwent joint
replacement surgery, including THA and HA, and were
hospitalized in the Department of Orthopedics at Jiangn-
ing Hospital Affiliated to Nanjing Medical University
between January 2017 and December 2018. Approval
for this study was obtained from the Ethics Committee
of Jiangning Hospital Affiliated to Nanjing Medical Uni-
versity. All procedures conducted in studies involving
human participants adhered to the ethical standards set
forth by the institutional and/or national research com-
mittee, as well as the 1964 Helsinki Declaration and its
subsequent amendments.

Inclusion criteria
@FNF underwent joint replacement surgery; @Age>65
years old; ®Thorax computed tomography (CT) scan
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before surgery; @First hip fracture and no lower limb dys-
function before surgery; ®Single fracture.

Exclusion criteria

®Age <65 years old; @Hip joint developmental abnormal-
ities; ®@Receiving conservative treatment or internal fixa-
tion surgery; @Pathological fracture; ®Lost to follow-up.

Diagnosis of MCC

MCC refers to having two or more diseases at the same
time. The CCI score was utilized to assess the chronic
comorbidities of patients. The CCI is derived from the
patient’s clinical dataset and is determined based on
hospital diagnosis codes. It comprises a total of six lev-
els, with relevant weights ranging from 1 to 6, across 20
disease categories. The CCI score for each patient is cal-
culated as the sum of all assigned weights. A score of 0
indicates the absence of any identified comorbidities. The
diagnostic content and CCI score are shown in Table 1.

Diagnosis of sarcopenia

The diagnostic cutoff values for SMI as proposed by
Nemec et al [20]. from Harvard University were uti-
lized, with thresholds set at <42.6 cm?/m? for men and
<30.6 cm*/m? for women. The SMI value was calculated
by dividing the muscle area at the pedicle level of the
patient’s 12th vertebral body on chest CT by the square
of the height. The measured muscles included internal
obliques, external obliques, rectus abdominis, erector
spinae, latissimus dorsi, external intercostals, and inter-
costal muscles. Image analysis was performed using
PACS 3.6 software.

Table 1 Weighted index of chronic disease comorbidity CCl
Chronic disease classification

Score

1 (Acute) myocardial infarction.
Congestive heart failure
Peripheral vascular disease
Dementia
Cerebrovascular disease
Connective tissue disease
Peptic ulcer
Diabetes
Chronic obstructive pulmonary disease
2 Hemiplegia
Moderate to severe chronic kidney disease
Diabetes
Solid tumors
Leukemia
Malignant lymphoma
3 65-70 years old
Liver disease, liver damage or moderate to severe liver disease
71 years old and above
6 Malignant tumors
AIDS
CCl: comorbidity index

AIDS: acquired immune deficiency syndrome
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Surgery process of FNF

The patient underwent surgical treatment under general
anesthesia. They were positioned in the lateral decubitus
position on the healthy side, and a lateral or posterolat-
eral surgical approach was taken. The joint capsule was
incised to expose the femoral neck and femoral head. Fol-
lowing the removal of the broken femoral head, osteot-
omy and correction of the femoral neck were conducted.
Total hip replacement or artificial femoral head replace-
ment was then carried out based on the condition and
patient’s choice. After selecting the appropriate incre-
mented prosthesis and implanting it, the surgical incision
was closed. Postoperatively, low molecular weight hepa-
rin was administered for anticoagulation, while cepha-
losporin antibiotics were utilized to prevent infection.
Additionally, lower limb muscle contraction exercises
were initiated. Following the removal of the drainage
tube on the second day post-operation, rehabilitation
exercises commenced under the supervision of a rehabili-
tation physician.

Evaluation index

Based on the MCC diagnosis, patients were categorized
into MCC and NMCC (non-MCC) groups for compari-
son. The clinical data of patients were obtained from
medical records and follow-up data, which included gen-
der, age, length of hospitalization, Harris score, admis-
sion to the ICU, complications, number of satisfactions,
and survival time. The Charlson Comorbidity Index
(CCI) for each patient was then calculated according
to Table 1. The study assessed various factors including
length of stay, ICU admission rate, postoperative Harris
score, SMI value, incidence of sarcopenia, complications,
patient satisfaction, 1-year mortality, and 5-year mortal-
ity between the two groups. Additionally, the correlation
between CCI score and FNF surgical efficacy in the MCC
group was analyzed. The research process model diagram
is shown in Fig. 1, and the flow chart is shown in Fig. 2.

Statistical analysis

Statistical analysis was conducted using SPSS 23.0 soft-
ware (IBM Corporation, Armonk, NY, USA). Measure-
ment data were presented as meanzstandard (z + s).
Normality test p>0.05, the data conforms to normal dis-
tribution. The ¢-test was utilized for group comparisons
when variances were equal, while the rank sum test was
employed for groups with unequal variances. Chi-square
test was used for analyzing count data. Factors related
to mortality were assessed through multivariate logis-
tic regression analysis and Cox regression models. The
Kaplan-Meier test was used to study the survival rate of
postoperative patients. Univariate analysis was followed
by multivariate analysis to adjust for other independent
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Fig. 1 The research process model diagram of this study

factors. The significance level for all tests was set at
a=0.05 (two-tailed).

Results

Comparison of general information between MCC and
NMCC two groups

Based on the inclusion and exclusion criteria, a total of
103 individuals were included in the MCC group, while
40 individuals were included in the NMCC group. Within
the MCC group, there were 49 males and 54 females,
with an average age of (79.6117.52) years. Among them,
63 patients had sarcopenia, with an average SMI of
(35.25+10.72) cm?/m? and an average CCI of (7.22+2.37)
points. In the NMCC group, there were 22 males and 18
females, with an average age of (74.68+4.96) years. Ten
patients in this group had sarcopenia, with an average
SMI of (43.08+8.31) cm?/m? Differences in age, num-
ber of patients with sarcopenia, and SMI values between
the two groups were statistically significant (p<0.001,
p<0.001, p<0.001). Patients in the MCC group tended to
be older, with a higher incidence of sarcopenia and lower
SMI values compared to the NMCC group (Table 2).

Comparison of surgical data between MCC and NMCC
groups

The average hospitalization time for patients in the MCC
group was (13.46+3.29) days, with an average Har-
ris score of (80.28£4.93). Out of 103 patients, 28 were
admitted to the ICU, resulting in an admission rate of

Femoral neck fracture
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27.18%. Additionally, 34 patients experienced com-
plications, leading to a complication rate of 33.01%. A
majority of patients (97) expressed satisfaction with the
surgical results, indicating a satisfaction rate of 94.17%.
Over a 5-year period, there were 29 deaths in the first
year, resulting in a survival rate of 71.84%, and 42 deaths
by the end of the fifth year, with a survival rate of 59.22%.
In comparison, patients in the NMCC group had an
average hospitalization time of (12.33+2.01) days and
an average Harris score of (82.43+6.46). Only 3 patients
were admitted to the ICU, resulting in an admission rate
of 7.50%, and 4 patients experienced complications, lead-
ing to a complication rate of 10%. The majority of patients
(35) were satisfied with the surgical results, with a satis-
faction rate of 87.50%. The 1-year mortality rate was 3,
yielding a survival rate of 92.50%, and the 5-year mortal-
ity rate was 8, resulting in a survival rate of 80.00%. There
were notable differences in hospitalization time, Harris
score, ICU admission rate, complication incidence, 1-year
mortality, and 5-year mortality, all with scientific signifi-
cance (p=0.045, p=0.035, p=0.019, p=0.010, p=0.015,
p=0.019). Patients in the MCC group experienced longer
hospital stays, lower Harris scores, higher ICU admission
rates, complication rates, and 1-year and 5-year mortali-
ties compared to those in the NMCC group (Table 3).
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Fig. 2 Flowchart of this study
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Table 2 Baseline information of patients in the two groups

MCC Group  NMCC torx? p
(n=103) Group value
(n=40)
Age (years, x£5s) 79.61+7.52 7468+496 3.836 <0.001
Gender (cases) 0.636 0425
Male 49 22
Female 54 18
Sarcopenia (cases) 63 10 15.080 <0.001
SMI(cm?/m?) 352541072 43084831 -4645 <0001
ca 7.22+237 - - -

MCC: Multiple chronic conditions
NMCC: Non-multiple chronic conditions
SMI: Skeletal muscle index

CCl: Charlson comorbidity index

Table 3 Surgery-related data of patients in two groups

MCC Group NMCC tory? p
(n=103) Group value
(n=40)
Hospitalization 13464329 1233+£201 2025 0.045
days(days)
Harris score 80.28+493 8243+646 -2.130 0.035
Admission to ICU 28 3 5467 0.019
(cases)
Complications (cases) 34 4 6.683 0.010
Satisfaction (cases) 97 35 1.808 0.179
Number of deathsin 1 29 3 5.937 0.015
year (cases)
Number of deathsin5 42 8 5469 0.019

years (cases)

MCC: Multiple chronic conditions
NMCC: Non-multiple chronic conditions
ICU: intensive care unit

Table 4 CCl correlation analysis in MCC group

r p
Hospitalization days 0918 <0.001
Harris -0.942 <0.001
SMI -0.831 <0.001
Age 0.944 <0.001

MCC: Multiple chronic conditions
CCl: Charlson comorbidity index

SMI: Skeletal muscle index

Correlation analysis between CCl and various indicators in
patients with MCC group

Spearman correlation analysis revealed significant
associations between CCI and various factors includ-
ing length of stay (r=0.282, p<0.001), Harris score (r =
-0.424, p<0.001), SMI (r = -0.718, p<0.001), and patient
age (r=0.944, p<0.001). Specifically, CCI exhibited a
significant positive correlation with hospitalization and
age, while showing a significant negative correlation with
Harris score and SMI value (Table 4).
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Table 5 Univariate logistic regression analysis of one-year
mortality in MCC group

variable OR(95%Cl) pvalue B S.E. Wald
ca 3.663(2.138-  <0.001 1.298 0275 22356
6.273)
Age 2.055(1.528-  <0.001 0.720 0.151 22677
2.764)
Gender O 867(0 394- 0722 -0.143 0.402 0.127
905)
Hospitaliza- 3. 226(2 052-  <0.001 1171 0.231 25.736
tion days 5.072)
Harris 0.666(0.565-  <0.001  -0407 0084 23597
0.785)
SMI 0.750(0.670-  <0.001 -0.288 0.057  25.180
0.839)

MCC: Multiple chronic conditions
CCl: Charlson comorbidity index
SMI: Skeletal muscle index

Table 6 Multivariate logistic regression analysis of one-year
mortality in MCC group

variable OR(95% ClI) p B S.E. Wald
value

ccl 0.502(0.079-3.194) 0465 -0.690 0.944 0534
Age 1.713(0.793-3.699) 0.170 0538 0.393 1.879
Hospital- 62.288(2.640-1469.372) 0010 4.132 1613 6.564
ization

days

Harris 1.796(0.314-10.269) 0510 0.585 0.890 0433
SMI 1.822(0.949-3.499) 0.072  0.600 0333 3246

MCC: Multiple chronic conditions
CCl: Charlson comorbidity index

SMI: Skeletal muscle index

Univariate and multivariate logistic regression analysis of
one-year and five-year mortality rates in MCC group
Single-factor logistic regression analysis was conducted
on six variables, including CCI, age, gender, length of
stay, Harris score, and SMI. The findings indicated that
CCI, age, length of stay, Harris score, and SMI were iden-
tified as risk factors for mortality in FNF patients one
year post joint replacement (Table 5). Subsequently, a
multivariate logistic regression analysis on these factors
revealed that the length of hospitalization was a signifi-
cant risk factor for mortality in FNF patients one year
after joint replacement (Table 6). Furthermore, univariate
logistic regression analysis demonstrated that CCI, age,
length of stay, Harris score, and SMI were associated with
increased mortality risk in FNF patients five years post
joint replacement (Table 7). The subsequent multivariate
logistic regression analysis on these variables indicated
that CCI and age were risk factors for mortality in FNF
patients five years after joint replacement, while Harris
score acted as a protective factor (Table 8).
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Table 7 Univariate logistic regression analysis of five-year
mortality in MCC group

variable OR(95%Cl) pvalue B S.E. Wald

ca 47192484~  <0.001 1.552 0327 22449
8.965)

Age 2.086(1.564—  <0.001 0.735 0147 25010
2.782)

Gender 0.903(0.454- 0772 -0.102 0.351 0.084
1.797)

Hospitaliza-  2.637(1.903-  <0.001 0970 0.166  33.955

tion days 3.655)

Harris 0.657(0.563-  <0.001  -0420 0079 28442
0.767)

SMI 0.768(0.703-  <0.001 -0.264 0.045  34.009
0.839)

MCC: Multiple chronic conditions
CCl: Charlson comorbidity index
SMI: Skeletal muscle index

Table 8 Multivariate logistic regression analysis of five-year
mortality in MCC group

variable OR(95% Cl) p B S.E. Wald
value

ca 32.362(1.071-978.308) 0.046 3477 1.739 3997
Age 25.103(1.015-621.081) 0.049  3.223 1637 3.876
Hospitaliza- 25.865(1.306-512.431) 0910  3.253 1524 4558
tion days

Harris 0.892(0.123-6.447) 0.033 -0.115 1.009 0.013
SMI 0.762(0.509-1.141) 0.187  -0.272 0.206 1.744

MCC: Multiple chronic conditions
CCl: Charlson comorbidity index
SMI: Skeletal muscle index

Kaplan-Meier survival analysis and Cox proportional
hazard model analyzed the influencing factors of death in
the two groups of patients

The log-rank test of the Kaplan-Meier curve indicated
that the difference in five-year survival rates between
the two groups of MCC and NMCC patients was statis-
tically significant. The NMCC group exhibited a longer
survival period, while chronic disease comorbidities were
found to significantly reduce the survival time of patients
(p=0.016) (Fig. 3). Furthermore, the Cox proportional
hazard model analysis identified CCI, age, and SMI as
risk factors influencing patient mortality (Fig. 4, Table 9).

Discussion

Our results indicated that among patients with FNE,
those with multiple chronic diseases were older and more
likely to develop sarcopenia. The hospitalization days,
risk of admission to the ICU, number of complications,
and both one-year and five-year mortality rates were all
higher in the MCC group compared to the NMCC group,
while the Harris score was lower in the MCC group. The
CCI in patients with FNF was significantly positively
correlated with hospitalization duration and age, and
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significantly negatively correlated with the Harris score
and SMI value. Multivariate logistic regression analysis
revealed that CCI and age were risk factors for mortal-
ity in patients with FNF five years after joint replacement,
whereas the Harris score served as a protective factor.
Kaplan-Meier survival analysis demonstrated that the
five-year survival rate of patients in the NMCC group
was lower. Additionally, Cox proportional hazards model
analysis identified CCI, age, and SMI as risk factors for
patient mortality.

Chronic comorbidities, frailty, and sarcopenia are sig-
nificant concerns in the elderly population in my coun-
try, impacting both physical and mental health. With age,
organ function naturally declines, often leading to the
development of chronic diseases. This complicates treat-
ment and reduces clinical effectiveness, underscoring the
importance of prevention and management of these con-
ditions. Elderly individuals with chronic comorbidities
are more likely to develop sarcopenia, which is closely
linked to prognosis and mortality. The diagnosis of sar-
copenia involves assessing skeletal muscle mass, muscle
strength, and physical function, with grip strength being
a key factor [21-23]. Various imaging techniques such as
dual-energy X-ray (DXA), CT, and magnetic resonance
imaging (MRI) are used for diagnosis, but global stan-
dards for sarcopenia are lacking. The CCI, established in
1987, is a tool used to assess disease severity and predict
mortality [23]. While CCI has been shown to effectively
predict mortality, its application in predicting fractures,
particularly hip fractures, remains understudied.

Hip fractures, such as FNF and intertrochanteric frac-
tures, are a significant global health concern. Projections
suggest that by 2050, there will be 6.3 million hip frac-
tures worldwide, impacting patient outcomes and mor-
tality rates [24]. Statistics indicate that within one month
of a hip fracture, the mortality rate is 13.3%, rising to
24.5% at one year and 34.5% at two years [2]. Addition-
ally, one year post-fracture, 33% of patients are either
dependent on others or residing in a nursing home [25].
Elderly individuals with hip fractures often present with
multiple comorbidities, complicating treatment and lead-
ing to higher mortality and disability rates, as well as
diminished quality of life and increased societal burden
[26]. Various factors such as chronic diseases, advanced
age, surgical interventions, and recovery time play cru-
cial roles in determining prognosis and mortality rates
[27]. Postoperative infection is a challenging complica-
tion associated with hip fracture surgery. Elderly patients
with comorbidities undergoing joint replacement surgery
are at high risk for complications [28]. A study investi-
gating intramedullary nail infections following trochan-
teric fracture surgery revealed that patients experiencing
treatment failure exhibited higher CCI scores [29]. Simi-
larly, our study found that patients in the MCC group had
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Fig. 3 Kaplan-Meier survival analysis of two groups of patients

a greater incidence of complications. Patients without
comorbidities have an in-hospital mortality rate of 1-2%,
which escalates with the presence of additional diseases
[30]. Research has shown that a history of myocardial
infarction and cardiac conditions like congestive heart
failure can heighten the risk of postoperative mortality
[31-33]. A meta-analysis conducted by Smith et al [34].
demonstrated that high CCI scores are correlated with
elevated mortality rates. Both univariate and multivariate
logistic regression analyses in a separate study identified
CCI as a significant risk factor for in-hospital mortality
[35]. Despite being recognized as a reliable predictor of
mortality [23], the full extent of CCI’s impact on fractures
remains to be thoroughly assessed.

In this study, the 21 items of CCI were weighted dif-
ferently. There was no statistically significant gender dif-
ference between the MCC group and the NMCC group,
reducing bias in SMI-related comparisons. Patients in
the MCC group were older, had higher rates of sarcope-
nia, ICU admission, and complications, lower SMI values
and Harris scores, and longer hospital stays. Correlation
analysis revealed that CCI was positively correlated with
hospitalization and age, and negatively correlated with
Harris score and SMI value. A study investigating bipo-
lar hemiarthroplasty for unstable intertrochanteric frac-
tures in the elderly identified the Charlson Comorbidity
Index (CCI) as an independent predictor of 1-year mor-
tality in univariate regression analyses. The sensitivity of

the CCI in predicting 1-year mortality was found to be
80% [36]. Among patients with hip fractures and acute
kidney injury (AKI), a lower CCI score was significantly
associated with higher mortality rates in those expe-
riencing severe AKI. Notably, in patients with a CCI as
low as 3, the detrimental impact of severe AKI was more
pronounced. Conversely, higher CCI scores (=8) did not
demonstrate a significant effect on mortality [37]. Pre-
vious research by Simo S. A et al [38]. demonstrated a
significant correlation between CCI score and mortality
in hip fracture patients over a 10-year follow-up period.
Patients with a CCI score>4 had a 3.1-8.5 times higher
risk of death during follow-up compared to those with
a lower CCI score. Univariate and multivariate logistic
regression analysis identified hospitalization time as a
risk factor for death within 1 year post joint replacement
in FNF patients. Prolonged hospitalization may be due
to poor physical condition or ICU admission, increasing
the risk of death within 1 year. CCI and age were identi-
fied as risk factors for death 5 years after joint replace-
ment in FNF patients, while Harris score was a protective
factor. Therefore, higher number of chronic diseases and
older age in patients are associated with increased long-
term mortality risk. These findings align with previous
research, suggesting CCI as a potential predictor for hip
fracture healing and mortality [39-41]. However, some
scholars have expressed differing opinions. Eveline de
Haan et al [42]. verified the predictive capabilities of the
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Table 9 COX regression analysis of patient death factors

variable OR(95% Cl) pvalue B S.E. Wald

cad 1.964(1.052- 0.034 0.675 0.319 4492
3.667)

Age 1.386(1.023- 0.035 0.327 0.155 4440
1.879)

Hospitaliza- 0. 999(0.686— 0995  0.001 0.192 0.000

tion days 1.454)

Harris 0.893(0.709- 0033 -0.113 0.118 0.920
1.125)

SMI 0.885(0.831- <0.001 -0.122 0.032 14159
0.943)

CCl: Charlson comorbidity index
SMI: Skeletal muscle index

CCI for 30-day and 1-year mortality in patients undergo-
ing hip fracture surgery. They found that the area under
the curve was relatively low for both timeframes, regard-
less of whether the original or adjusted CCI was used.
Consequently, the CCI is not recommended for predict-
ing 30-day and 1-year mortality in this patient popula-
tion. We believe that this contradictory result may stem
from variations in the types of patients included in the
studies and the statistical methods employed. Neverthe-
less, the CCI remains a valuable tool for predicting surgi-
cal efficacy and survival in patients with FNF.
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Chronic disease management focuses on prevention
and control rather than cure. Many chronic diseases can
be prevented and controlled, highlighting the need for
grassroots medical and health institutions to prioritize
chronic disease management. Patients should be edu-
cated on chronic diseases, encouraged to adopt healthy
habits, engage in physical exercise, participate in com-
munication, and prioritize mental well-being. Hospitals
and doctors should establish specialized outpatient clin-
ics for chronic comorbidities, maintain health records,
monitor relevant patient groups, use therapeutic drugs
judiciously, advocate for comprehensive treatment, and
provide enhanced care for elderly patients with multiple
chronic conditions.

However, this study has limitations including its ret-
rospective nature, inability to intervene on certain vari-
ables, lack of detailed assessment on indicators related
to patient frailty, and exclusion of surgery-related indi-
cators. Some patients had comorbidities in addition to
those classified by the CCI, but these were not included
in this study. This exclusion may introduce bias into the
results, indicating that more detailed research is neces-
sary in the future.

Conclusions

In conclusion, the study found that the surgical progno-
sis of patients with multiple chronic conditions, CCI, and
ENF are interconnected. Patients with a high CCI exhibit
a greater incidence of sarcopenia, a higher proportion of
ICU requirements and complications, poor recovery of
limb function, and an increased risk of long-term mortal-
ity. This underscores the necessity for clinicians to con-
sider the management of multiple chronic conditions in
conjunction with fracture treatment.
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