Am J Transl Res 2024;16(7):3231-3239
www.ajtr.org /ISSN:1943-8141/AJTR0156111

Original Article
Enhanced recovery after surgery
speeds up healing for hip fracture patients
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Abstract: Objective: To investigate the effects of enhanced recovery after surgery (ERAS) on the perioperative heal-
ing and stress response in patients with hip fractures. Methods: A retrospective analysis was conducted on the
medical records of 86 patients with hip fractures admitted to the Affiliated Hospital of Southwest Medical University
between January 2022 and August 2023. Among them, 48 patients in the research group received ERAS, while 38
patients in the control group received conventional nursing. Hip joint function, pain levels, stress response, fracture
healing time, incidence of complications, and nursing satisfaction were compared between the two groups. Results:
After nursing, the Harris scores notably increased in both groups, with the research group showing notably higher
scores compared to the control group (P<0.05). The levels of cortisol and epinephrine, as well as the visual ana-
log scale scores significantly decreased in both groups, with the research group showing significantly lower levels
(P<0.05). In addition, the research group experienced significantly shorter fracture healing time (P<0.05), higher
nursing satisfaction (P=0.014), and lower incidence of complications (P=0.028). Logistic regression analysis re-
vealed that age, underlying diseases, nursing method, emotional disorders, and timing of surgery were independent
factors influencing the post-nursing outcomes. Conclusion: The ERAS mode can effectively alleviate pain, improve
hip joint function, reduce fracture healing time and complications, mitigate stress response, and accelerate postop-
erative recovery in patients with hip fractures. It is worthy of application and promotion in clinical practice.
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Introduction

Hip fractures, occurring in the proximal end of
the femur or acetabulum, typically result from
external forces or factors like osteoporosis [1].
Primarily afflicting the elderly individuals, par-
ticularly those with osteoporosis or weakened
bones [2], these fractures pose significant
health challenges due to age-related bone is-
sues, making the elderly more susceptible to
hip injuries [3]. According to statistics, approxi-
mately 16.9 million cases of hip fractures oc-
cur worldwide each year, predominantly among
individuals aged 65 and above [4]. With the
ongoing global trend of population aging, the
incidence of hip fractures is projected to
escalate, bearing substantial consequences.
Approximately 30% of elderly hip fracture
patients die within a year. Among survivors,
70% face long-term mobility constraints and

functional impairment [5]. These data highlight
the importance of preventive measures and
early intervention to reduce the incidence of hip
fractures and improve patient rehabilitation
outcomes.

Surgical treatment is one of the crucial meth-
ods for managing hip fractures. It allows for
fracture reduction, stabilization, and early in-
itiation of rehabilitation and physical therapy.
This promotes the recovery of hip function and
mobility, providing patients with better rehabili-
tation prospects and reducing the risk of long-
term disability [6]. However, surgical procedur-
es entail inherent risks, including anesthesia
complications, bleeding, infection, and wound
healing issues, potentially compromising pa-
tient outcomes. Therefore, postoperative nurs-
ing interventions is particularly important [7].
During the perioperative period, nurses can
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Collecting medical records of 120 patients with
hip fractures from January 2022 to August
2023
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(1)Patients who were diagnosed with hip fractures through imaging and clinical symptoms;
(2)Patients who were willing to cooperate with this study;

(3)Patients with detailed medical records;

(4)Mentally normal individuals;

(5)Patients without coagulation disorders;

—‘—’ (6)Patients without communication barriers.

1)Patients who were unable to undergo surgery and anesthesia treatment;
2)Patients with muitiple fractures;

3)Patients with poor compliance;

4)Patients with significant organ dysfunction;

(5)Patients with cognitive impairments;

(6)Patients with infectious or immune-related diseases;

(7)Participants who withdrew from the study midway.
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The outcome measures of patients were
compared between the two groups

provide comprehensive care support to mini-
mize surgical risks and promote recovery [8].
Enhanced recovery after surgery (ERAS) is a
comprehensive nursing intervention mode that
provides both preoperative and postoperative
care, alongside psychological support, tailored
to meet individualized nursing needs [9]. This
nursing mode is characterized by its compre-
hensiveness and patient-centeredness, aiming
to promote rapid patient recovery. Relevant
studies have shown that ERAS is a beneficial
approach for perioperative rehabilitation in car-
diac surgery patients [10]. Compared to tradi-
tional standard nursing, ERAS is better accept-
ed by patients and has the potential to reduce
complications and improve quality of life. This
suggests the feasibility of implementing this
nursing model in surgical patients.

In this context, ERAS was employed in our study
for patients with hip fractures to investigate its
efficacy, as well as impact on stress response
and fracture healing, thereby providing reliable
references for the clinical management of hip
fractures.

Method and materials
Case collection
A retrospective analysis was conducted on the

medical records of 120 patients with hip frac-
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Figure 1. Flow chart.

tures admitted to the Affiliated Hospital of
Southwest Medical University from January
2022 to August 2023. This study was conduct-
ed with the approval of the Medical Ethics
Committee of the Affiliated Hospital of South-
west Medical University. From the initial pool,
86 cases meeting the study’s criteria were
included and categorized into two groups: the
research group, comprising 48 patients who
received ERAS, and the control group, consist-
ing of 38 patients receiving conventional nurs-
ing care. See Figure 1.

Inclusion and exclusion criteria

Inclusion criteria: Patients diagnosed with hip
fractures based on imaging and clinical symp-
toms; patients with good compliance; patients
with complete medical records available; men-
tally stable individuals; patients without coagu-
lation disorders and communication barriers.

Exclusion criteria: Patients who were unable
to undergo surgical or anesthesia treatment;
patients with multiple fractures; patients with
significant organ dysfunction; patients with
cognitive impairment; patients with infectious
or immune-related diseases.

Nursing intervention

In the control group, all patients received rou-
tine nursing interventions. Upon admission,
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health education was provided, and a surgical
plan, including the date, procedure, precau-
tions, etc., was developed based on individual
conditions and delivered to the patients and
their families. Postoperatively, vital signs of
the patients were monitored promptly, and
wound inspections were performed regularly.
Measures were taken for prevention and man-
agement of infection and other complications
such as deep vein thrombosis. Any abnormal
conditions during the nursing process were
promptly reported to the physician for appropri-
ate management.

In the research group, all patients received
ERAS nursing. The specific protocol was as
follows. (1) Preoperative health education:
Detailed information about the surgical pro-
cess, including the type of surgery, anesthe-
sia methods, and postoperative rehabilitation
plan, were provided to the patients and their
families. The risks and expected outcomes of
the surgery were explained to help them make
informed decisions. The patients were educat-
ed about the protection and precautions relat-
ed to the fracture fixation device, including
avoiding excessive activity, proper use of walk-
ing aids or crutches, and avoiding falls and col-
lisions. (2) Preoperative preparation: Nurses
assessed patients’ overall health status and
nursing needs, including necessary laboratory
tests, electrocardiograms, and chest X-rays, to
ensure surgical safety. Additionally, guidance
on preoperative preparation, such as fasting
for 6 hours and abstaining from water intake
for 2 hours, was provided to ensure a smooth
surgical procedure. (3) Intraoperative nursing:
During the operation, the nurses paid attention
to maintain the temperature of the operating
room and keep the infusion, washing liquid,
and surgical instruments at about 37°C, so
as to prevent patient discomfort from cold.
Nurses provided emotional support and assist-
ed treatment throughout the procedure. (4)
Postoperative nursing: Two hours after the sur-
gery, vital signs and postoperative condition
were observed. Oral intake readiness was
assessed based on their individual situation,
and progressive nutritional support was pro-
vided. Measures like attention diversion, music,
or appropriate analgesic treatment were ad-
ministered to relieve the discomfort. Fixation
device stability was regularly checked. (5) Re-
habilitation training. A personalized rehabilita-
tion plan was developed based on individual
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conditions, including early rehabilitation exer-
cises, active and passive joint movements,
muscle strengthening, and flexibility training.
These exercises aimed to promote blood circu-
lation and reduce the incidence of complica-
tions. The patients were educated on proper
use of walking aids or crutches to avoid addi-
tional pressure on the injured hip and facilitate
their recovery of walking ability. Additionally,
the nurses encouraged the patient to gradu-
ally increase the intensity and range of their
activities to improve muscle strength, balance,
and coordination. Necessary support and
supervision were provided to ensure the sa-
fety and adaptability of the patient during reha-
bilitation training. Finally, the nurses regularly
assessed the patients’ rehabilitation progress,
and adjusted the rehabilitation plan according-
ly, aiming to maximize the restoration of the
patient’s function and daily life abilities. Any
abnormal conditions during nursing were
promptly reported to the physician for appropri-
ate management.

Collection of clinical data

Clinical data of the patients were obtained from
electronic medical records and outpatient fol-
low-up records, including age, sex, body mass
index (BMI), underlying diseases, education
level, place of residence, ethnicity, cortisol
(Cor), epinephrine (E), fracture healing time,
Harris score [11], Visual Analog Scale (VAS)
score [12], nursing satisfaction, and compli-
cations.

Outcome measures

Primary outcome measures: The hip joint func-
tion in both groups was evaluated before and
after nursing using the Harris Hip Score scale.
This scoring scale ranges from O to 100, with
higher scores indicating better hip joint func-
tion. The levels of stress response indicators,
including Cor and E, were compared before and
after nursing between the two groups. The frac-
ture healing time was compared between the
two groups.

Secondary outcome measures: The pain levels
were compared before and after nursing
between the two groups using the VAS. The
scale has a total score of 10 points, with a high-
er score suggesting more serious pain. A self-
made Nursing Satisfaction Questionnaire was
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Table 1. Comparison of clinical data

ing + that of cases basically

satisfied with nursing)/total

Research  Control group )

Factors group (n=48)  (n=38) X*  Pvalue number of cases x 100%.
Age (years) 0112 0.738 The complications of the two
<60 1 18 groups were also compared.

>60 27 20 Statistical analyses
Sex 0.392 0.531
Male 26 18 This study adopted SPSS20.0
Female 22 20 (SPSS Co., Ltd., Chicago, USA)
Body mass index (kg/m2) 0.458 0.499 for statistical analyses and
<23 23 21 used GraphPad Prism 7 (Gra-
>93 o5 17 pr_lpad software, ing., $an
Underlying diseases 1.208 0.272 I?lego, CA) .for data visualiza-
tion. Counting data were pre-
Yes 30 28
sented as cases (%), and ana-
No 18 10 . .
_ lyzed via the chi-square test.
Educatloh Ie.vel 0.037 0.849 Measurement data were pre-
Below junior college 35 27 sented as means + standard
Junior college or above 13 11 deviations (Means + SD). For
Place of residence 0.231 0.631 statistical analysis between
Urban area 29 21 the two groups, an indepen-
Rural area 19 17 dent samples t-test was used.
Ethnicity 0.325 0.568 For comparisons within the
Han 34 29 same group before and after
Ethnic minorities 14 9 nursing, a paired ttest was

Hm Control group
B3 Research group
%%k ok ok

% % %k %k

100+ * Kk K

0- T T
Before nursing After nursing

Figure 2. Comparison of Harris scores. Note: ****
indicates P<0.0001.

adopted to evaluate nursing satisfaction. The
guestionnaire has a total score of 100, with a
score <60 points for dissatisfaction, a score
between 60-89 for basic satisfaction, and a
score =90 points for satisfaction. Satisfaction
rate = (the number of cases satisfied with nurs-
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employed. P<0.05 suggests a
significant difference. Logistic
regression was utilized to analyze the risk fac-
tors affecting patient prognosis.

Results
Comparison of baseline data

No notable differences were observed in basic
clinical data between the two groups, including
age, gender, BMI, underlying diseases, educa-
tion level, place of residence, and ethnicity
(P>0.05, Table 1).

Comparison of hip joint function

Before nursing, both groups exhibited compa-
rable Harris scores (P>0.05). However, after
nursing, a significant increase was found in
Harris scores in both groups, with the research
group showing significantly higher scores than
the control group (P<0.05, Figure 2).

Comparison of stress response

No notable differences were found in the
levels of Cor and E before nursing (P>0.05).
However, after nursing, significant decreases
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5).

Comparison of nursing satis-
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The comparison of nursing
satisfaction between the two
groups revealed a notably
lower nursing satisfaction in
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Figure 3. Comparison of stress response. A. Changes in Cor levels before
and after nursing. B. Changes of E levels before and after nursing. Note:

Before nursmg

**** indicates P<0.0001. Cor: cortisol; E: epinephrine.
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Figure 4. Comparison of VAS scores. Note: **** indi-
cates P<0.0001. VAS: Visual Analog Scale.

were observed in both levels in the two groups,
with the research group showing significantly
lower levels than the control group (P<0.05,
Figure 3).

Comparison of pain scores

Pre-nursing VAS scores did not differ sig-
nificantly between the two groups (P>0.05).
However, post-nursing, a notable decrease in
VAS scores was observed in both groups, with
the research group exhibiting significantly lower
scores (P<0.05, Figure 4).

Comparison of fracture healing time

The research group experienced a significantly
shorter fracture healing time compared to the
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After nursing the control group than in
the research group (P=0.014,

Table 2).
Comparison of complications

A notably higher incidence of complications
was revealed in the control group compared to
that in the research group (P=0.028, Table 3).

Analysis of factors affecting patient prognosis

According to the post-nursing Harris score, the
patients were reclassified into two different
groups. The good prognosis group included
patients with scores ranging from 80 to 100
(good or excellent prognosis, 60 cases). The
poor prognosis group included patients with
scores 79 or lower (fair or poor prognosis, 26
cases). Univariate analysis revealed that age,
underlying diseases, nursing method, emotion-
al disorders, and timing of surgery were signifi-
cant factors influencing the treatment out-
comes (Table 4).

Subsequently, these significant indicators
were assigned values for further analysis.
Prognosis was assigned a value of O for good
and 1 for poor. Age was assigned O for <60
years and 1 for >60 years. Underlying diseases
were assigned 1 for presence and O for
absence. Nursing method was assigned 1 for
routine nursing and O for ERAS nursing.
Emotional disorders were assigned 1 for pres-
ence and O for absence. Timing of surgery was
assigned O for <24 hours and 1 for >24 hours.
A multivariant regression analysis was then
conducted.

Logistic regression analysis revealed that age,
underlying diseases, nursing method, emotion-
al disorders, and timing of surgery were inde-
pendent factors influencing the treatment out-
comes (Table 5).
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Figure 5. Comparison of fracture healing time. Note:
**** indicates P<0.0001.

Discussion

Hip fractures are typically caused by severe
external force on the hip joint area, such as
falls, accidents, or high-energy sports injuries
[13]. Elderly individuals, especially those with
osteoporosis, are at high risk for hip fractures
[14]. Affected patients often experience severe
pain, swelling, inability to bear weight and walk,
leg deformity, limited range of motion [15], as
well as risk of nonunion and complications
[16]. Therefore, timely diagnosis, treatment,
and rehabilitation are crucial to alleviate symp-
toms, restore function, and prevent compli-
cations.

Treatment of hip fractures typically requires
surgical intervention, but the specific approach
depends on the type of fracture, patient age,
and overall health condition [17]. Surgical treat-
ment is commonly used for hip fractures, espe-
cially for patients with poor stability or complex
fractures. The goal of surgery is to restore sta-
bility to the hip, promote healing, and restore
hip joint function [18]. However, surgical treat-
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ment also carries certain risks. Therefore,
effective nursing care is essential to minimize
surgical risks and promote patient recovery
and rehabilitation [19]. Currently, clinical nurs-
ing mostly focuses on disease management,
making it difficult to meet the multifaceted
needs of patients. ERAS is a nursing model
that optimizes various measures for preopera-
tive, intraoperative, and postoperative care. Its
goal is to minimize the trauma and stress
response of the body to surgery and speed up
patient recovery after surgery [20].

In this study, we observed the pain scores of
the patients, and found notably decreased VAS
scores in both groups after nursing, with the
research group showing even lower scores
compared to the control group. The data indi-
cate that patients experienced significant pain
relief after receiving ERAS, which potentially
accelerated the recovery time, reduced the
length of hospital stay, and improved the pa-
tients’ quality of life. Similar to the results of
this study, Wei et al. [21] found that ERAS
significantly alleviated postoperative pain in
patients undergoing total knee arthroplasty via
vastus medialis approach, reduced recovery
time, and enabled patients to regain mobility
faster. Furthermore, the recovery of hip joint
function after nursing was observed. The
results showed that the Harris scores signifi-
cantly increased in both groups after treat-
ment, and the research group had significantly
higher scores compared to the control group,
indicating that patients experienced significant
improvement in hip joint function after receiv-
ing ERAS. Similar to this study, Frassanito et
al. [22] found that implementing ERAS in hip
and knee replacement surgeries enhanced
muscle strength and stability, exerting a signifi-
cant positive impact on early discharge, improv-
ing joint function, and restoring independence
in daily activities.

Cortisol is an important stress hormone in the
body that helps protect against damage of
excessive stress [23]. Epinepherine is a hor-
mone secreted by the adrenal glands, regulat-
ing the cardiovascular system, respiratory sys-
tem, and metabolic processes [24]. They are
widely used in research and clinical practice to
assess stress levels, stress responses, and
coping abilities, aiding in understanding an
individual’s physiological and psychological
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Table 2. Comparison of nursing satisfaction

Group Satisfied Basically satisfied Dissatisfied Satisfaction rate
Control group (n=38) 10 (26.32) 16 (42.11) 12 (31.58) 26 (68.42)
Research group (n=48) 21 (43.75) 22 (45.83) 5(10.42) 43 (89.58)
% 5.989
P 0.014
Table 3. Comparison of complications
Group Nausgg and Ur.inary .tract Deep veip .Incisi.on P‘lulmorjary Incidgncg of
vomiting infection thrombosis infection infection complications
Control group (n=38) 4 (10.53) 1(2.63) 1(2.63) 3(7.89) 2 (5.26) 11 (28.95)
Research group (n=48) 1(2.08) 1(2.08) 0 2 (4.17) 1(2.08) 5(10.42)
X2 4.809
P 0.028
Table 4. Univariate analysis
Factors Good prognosis group (n=60)  Poor prognosis group (n=26) X2 P
Age (years) 5.105 0.024
<60 32 7
>60 28 19
Sex 3.017 0.082
Male 27 17
Female 33 9
Body mass index (kg/m?) 2406 0.121
<23 34 10
>23 26 16
Underlying diseases 5.006 0.025
Yes 36 22
No 24 4
Nursing method 9.478 0.002
Routine nursing 20 18
ERAS 40 8
Emotional disorders 8.606 0.003
Yes 28 21
No 32 5
Fracture type 0.001 0.979
Femoral neck fracture 46 20
Intertrochanteric fracture 14 6
Timing of surgery 4.435 0.035
<24 h 23 4
>24 h 37 22

states. In this study, the levels of Cortisol and
Epinepherine were significantly decreased in
both groups after treatment, and the research
group exhibited significantly lower levels com-
pared to the control group. The results indicate
that after hip fracture surgery, the stress levels
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in the body significantly increased. However,
after receiving ERAS, the stress response was
notably alleviated, which is beneficial for the
patients’ subsequent recovery. ERAS can help
reduce the stress response caused by external
factors and surgical procedures, triggering a
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Table 5. Multivariate analysis

B

S.E.

Wald

Sig.

Exp (B)

95% C.I. of the EXP (B)

Lower limit Upper limit
Age 1.399 0.651 4.618 0.032 4.05 1131 14.506
Underlying diseases 1.552 0.737 4.437 0.035 4.721 1.114 20.006
Nursing method 2.552 0.752 11.531 0.001 12.832 2.942 55.973
Emotional disorders 1.762 0.742 5.646 0.017 5.824 1.362 24,913
Timing of surgery 2.504 0.856 8.55 0.003 12.226 2.283 65.481

decrease in the magnitude of elevation in
stress indicators such as Cortisol and Epine-
pherine. This significantly reduces the impact
of stress response on patient recovery. Addi-
tionally, our results revealed significantly short-
er fracture healing time in the research group
than in the control group. This indicates that
after receiving ERAS, patients experienced a
significant reduction in fracture healing time.
ERAS achieves these outcomes through per-
sonalized rehabilitation plans, early rehabilita-
tion training, pain management, reduced bed
rest time, and collaborative care from a multi-
disciplinary team, which accelerates the re-
covery process in hip fracture patients [25].
Moreover, Logistic regression analysis reveal-
ed that age, underlying diseases, nursing meth-
od, emotional disorders, and timing of surgery
were independent factors influencing the treat-
ment outcomes.

The study also conducted a comparison of
complications after nursing and found a nota-
bly lower incidence of compilations in the
research group, indicating that the incidence
of complications among patients was decreas-
ed after ERAS. Similarly, Huang et al. [26]
revealed that ERAS significantly reduced ad-
verse reactions following laparoscopic radical
resection of primary liver cancer, which is
consistent with the findings of this study.
Furthermore, a comparison of nursing satisfac-
tion revealed notably higher satisfaction in the
research group than in the control group. This
indicates that compared to conventional nurs-
ing, ERAS is better accepted by patients.

Although this study demonstrated the efficacy
of ERAS in patients with hip fractures, there are
still some limitations. For example, the sample
size of this study is small, which may introduce
bias in the experimental results. Additionally,
there may be differences in the level of experi-
ence among the nursing staff, which could influ-
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ence the quality of care provided to the two
groups. Therefore, we hope to conduct further
experiments in the future to refine our study
findings.

In conclusion, the ERAS mode can effectively
alleviate pain, improve hip joint function, reduce
fracture healing time and complications, miti-
gate stress response, and speed up postopera-
tive recovery in patients with hip fractures. It is
worthy of application and promotion in clinical
practice.
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