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Standardized operating room nursing care is effective
in preventing the occurrence of surgical wound infections
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Abstract: Objective: To analyze the clinical effectiveness of standardized operating room nursing care in prevent-
ing wound infections from orthopedic surgery. Methods: A total of 128 patients requiring orthopedic surgery were
selected and divided into a control group and an observation group in accordance with the nursing care they re-
ceived during surgery, with 64 patients in each group. Patients in the control group received conventional operating
room nursing care, while those in the observation group received standardized operating room nursing care. The
post-operative outcomes of patients in both groups, including wound healing rates, nursing management clini-
cal indicators, incidence rates of wound infections and infection-associated complications, patients’ mastery of
infection-associated knowledge, patients’ quality of life, and their satisfaction degree towards nursing care, were
compared between groups. Results: Patients in the observation group showed a significantly higher wound healing
rate compared to those in the control group (P < 0.01). The nursing management clinical indicators, such as the
time to first eating and first ambulation after surgery, and the duration of hospital stay were all significantly shorter
in the observation group than those in the control group (all P < 0.01). The incidence of postoperative wound infec-
tions in the observation group was 0.00%, which was significantly lower than the 21.88% observed in the control
group (P < 0.001). After nursing care, the quality of life scores of patients in the observation group were significantly
better than those in the control group (P < 0.01). The study also found that the overall satisfaction of patients in the
observation group was 98.44%, significantly higher than 84.38% observed in the control group (x*> = 27.349, P <
0.001). Conclusion: Standardized operating room nursing care is an effective way to prevent the occurrence of surgi-
cal wound infections. This kind of care helps patients establish healthy lifestyles and assists in improving relevant
clinical indicators, which is worthy of being promoted in clinical settings.
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Introduction to the increase of post-operative infection risks.
In most cases, surgeons typically make large
incisions to directly access and operate on the
bones, joints or soft tissues [3]. These exten-
sive wounds not only complicate the surgical
process but also make post-operative nursing
care more challenging for patients. For instance,
in hip replacement surgery, the surgeon must
cut through skin and muscle on the upper leg to
expose the hip’s internal structure. While such
an approach aims to achieve superior treat-
ment outcomes, it also results in larger wounds
and prolonged healing time, thereby increasing

The operating room (OR) is a facility designed
for performing surgeries and providing emer-
gency care to patients [1]. Every detail in surgi-
cal processes is highly important, especially in
the nursing care process, where a minor mis-
take or negligence during the processes might
become the prelude to severe consequences. A
mistake or negligence is usually hidden ben-
eath medical staff’s careless operations, as
invisible waves underneath a current, once trig-
gered, could result in irreversible wound infec-
tions, and in severe cases, medical disputes

2.

Orthopedic surgery’s complexities and invasive
nature are undoubtedly primary factors leading

the risks of wound infections. Infections typi-
cally result from a variety of factors [4]. One
critical factor is the surgical environment. De-
spite the use of state-of-the-art aseptic tech-
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niques and strict sterilization processes for
medical devices, the risks of infection are still
unavoidable in clinical practice. Additional fac-
tors, such as air quality in the operating room,
the level of sterility of medical devices and pro-
cedural handling by the medical staff, also play
significant roles in impacting the occurrence of
infections [5].

Previous research has indicated that enhanc-
ing operating room nursing care is conducive to
improving nursing efficacy and reducing the
occurrence of infections. Nonetheless, these
papers primarily focus on infection rates in clin-
ical practice and a few focus on the comparison
between hematologic inflammatory indicators
and patients’ quality of life [6]. Therefore, this
study has investigated the impacts of standard-
ized nursing room nursing care on the occur-
rence of infections in patients undergoing or-
thopedic surgery, with a purpose of offering
more research targets for reducing wound
infection rates.

Materials and methods
General data

A retrospective study was conducted on 128
patients requiring orthopedic surgery admitted
to XD GROUP HOSPITAL between January 2020
and January 2021. Among them, patients re-
ceiving routine operating room nursing from
January-December 2020 served as the control
group, while patients receiving standardized
operating room nursing from January-December
2021 were placed in the observation group. All
patients met the surgical indications and gain-
ed approval from the XD GROUP HOSPITAL's
ethics committee. Inclusion criteria: 1. Patients
aged 18-70 years old; 2. All patients met the
surgical indications; 3. Patient having orthope-
dic disease for the first time; 4. Patients who
completed the whole treatment cycle in our
hospital; Exclusion criteria: 1. Pregnant/lactat-
ing women; 2. Multiple fractures; 3. Other in-
fected organs; 4. Incomplete hospitalization
data; 5. People with communication difficulties;
6. Patients with other serious organic and blood
diseases; 7. Patients with malighant tumors
and serious abnormalities in cardiopulmonary,
liver and kidney function.

Methods

Control group: Patients in the control group
received conventional operating room nursing
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care. This approach mainly focused on basic
assistance from nursing staff to perform the
surgery and proper handover to ward nurses
after surgery [7].

Observation group: On top of the treatments
received by patients in the control group, pa-
tients in the observation group underwent addi-
tional standardized operating room nursing
care [8].

(1) Standardized operating room nursing care
skill training: Primary training content: technical
nursing care operations tailored to orthopedic
surgery, education of high-risk infection fac-
tors, infection prevention and control approach-
es, operation standards and management of
medical instruments and equipment, job re-
sponsibilities of nursing staff, emergency plans,
orthopedic surgery cooperation procedures,
special equipment preparation and so on. By
systematic training, nursing care staff could
not only master professional skills for orthope-
dic surgery but also strengthen their ability to
recognize high-risk wound infection factors and
improve their response to the occurrence of
infections. During the training, details on how
to recognize risk factors triggering wound infec-
tions before and after surgery would be deliv-
ered, which include patient’s underlying diseas-
es, surgery type and post-operative care. This
knowledge enables nursing staff to handle
emergencies calmly in their work. In addition,
nursing staff could also gain specific methods
in relation to infection prevention and control.
These methods encompass hand hygiene, as-
eptic techniques, and instrument disinfection.
With the mastery of this knowledge, nursing
staff will not only enhance their professional
competence but also effectively reduce the in-
cidence of hospital-acquired infections, improv-
ing patients’ treatment outcomes. Moreover,
the training content included case analysis
study, allowing medical staff to understand the
importance of infection prevention and control,
and to gain measures in this regard as well in
clinical practices. Besides, this kind of training
enables nursing staff to understand the work-
ing nature of medical instruments and master
their operation and management rules. Regular
training not only helps nursing staff become
familiar with the types and uses of medical
instruments but also enables them to swiftly
and precisely prepare and handle instruments
in complex surgeries. The improvement of nurs-
ing staff’s professional capabilities is in direct
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association with the smooth progress of sur-
gery and patients’ safety. The training can be
more effective and targeted if the nursing staff
are stratified based on their working years and
the mastery of professional skills. New nursing
staff often lack practice, whereas experienced
staff can help the newcomers quickly adapt to
the hospital environment through one-on-one
teaching of their own experiences and skills.
Such types of apprentice-mentor training can
not only enhance the effectiveness of their
work but also build a harmonious and coopera-
tive working environment. Lastly, emergency
preparation training is also crucial. Nursing
staff should be equipped with prompt response
and handling abilities, as there are various
emergent events occurring in hospitals. Only
through regular training can they learn about
the hospital’s emergency plans and know what
different strategies should be applied under
different emergent circumstances. The accu-
mulation of this knowledge can help nursing
staff remain calm in the time of emergencies
and lower the incidence of medical accidents,
ensuring patients’ safety [9].

(2) Standardized aseptic surgery: All moisture-
resistant and high-temperature items in the
orthopedic operating room should be subjected
to high-temperature pressure sterilization, with
a steam temperature of 121°C and a steriliza-
tion time of 30 minutes. Nursing staff should
check the expiration dates of sterile items
monthly, and those that are beyond their expi-
ration dates should be replaced promptly.
Scalpels, scissors, and other sharp instruments
for wound cleaning should be put in high-pres-
sure sterile packages for protection. Nursing
staff should frequently change their masks and
surgical clothing, especially when their gloves
are damaged, they should be replaced immedi-
ately. Before surgery, nursing staff should care-
fully carry out disinfection procedures and
strictly implement the principle of aseptic oper-
ations [10].

(3) Preoperative care: (D Assessment of Patient
Conditions: Nurses offer prompt explanations
of relevant treatment methods and medical
information to patients, actively delivering sup-
portive guidance; @ Development of Person-
alized Nursing Plans: Led by senior manage-
ment, nurses collaboratively analyze and dis-
cuss existing issues and challenges in current
nursing practices. This approach facilitates mu-
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tual dialogue and deliberation regarding pa-
tients’ rehabilitation, fostering a deeper com-
prehension of patients’ knowledge and profi-
ciency in self-care. On this basis, nurses were
able to provide more refined care, closely moni-
tor the patients’ symptoms, and actively engage
with patients to understand their feelings dur-
ing treatment process. This process helped
identify deficiencies in the treatment approach,
enabling collaborative development of a more
effective nursing plan [9]. Intraoperative Care:
Nursing staff interacted directly with patients,
and the first impression they conveyed signifi-
cantly shaped patients’ subsequent percep-
tions and attitudes. Consequently, nursing staff
upheld a warm and amiable presence when
carrying out treatment, employing a smile and
affable, compassionate language to foster
effective communication with patients. They
approached patients with the utmost kindness
and a soothing tone, and closely monitored all
the indicators of patients, ensuring that their
blood pressure was maintained within the
range of 120-150 mmHg/80-90 mmHg. When
adverse events did emerge, nursing staff pro-
mptly communicated with clinical physicians to
implement appropriate treatment measures
[10]. Postoperative Care: Nurses provided a
personalized and balanced diet that aligned
with patients’ therapeutic regimen and unique
conditions, strictly controlling dietary indica-
tors. It was also important to ensure that pa-
tients maintained good sleeping habits, ideally
going to bed and getting up early, to facilitate a
quicker recovery. Throughout treatment, many
patients encountered negative emotions due
to their health condition or family dynamics.
Therefore, nurses engaged in regular and em-
pathetic communication with patients to mini-
mize these negative psychological impacts.
During interactions, nurses actively sought to
understand patients’ feelings about treatment
processtoidentify any deficiencies. Additionally,
it is essential to involve specialized staff in pro-
viding rehabilitation guidance. Healthcare pro-
fessionals can use platforms like WeChat to
conduct offline peer education and specialized
seminars, offering timely explanations of treat-
ment methods and medical information. This
allows for systematic responses to patient in-
quiries and encourages patients to engage in
regular exercise, helping them manage relevant
indicators and reduce the occurrence of com-
plications.
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Evaluation measures

Primary outcome measures: (O The degree of
postoperative wound healing was recorded,
categorized into three levels: Grade A, Grade B,
and Grade C healing. Grade A healing indicates
excellent healing without adverse reactions.
Grade B healing refers to healing with mild
infammatory reactions, such as induration,
redness, swelling, hematoma, or seroma, but
without suppuration, which can achieve prima-
ry healing through active management. Grade
C healing indicates the presence of suppura-
tion at the incision site, requiring incision and
drainage for complete healing, commonly seen
in purulent diseases. Meanwhile, the incidence
of infection complications, such as organ, ner-
ve or vascular damages, deep infections, adja-
cent segment injuries, pulmonary embolism,
wound dehiscence, as well as patients’ mas-
tery of infection-related knowledge (through
questionnaires designed for this study, finished
by patients upon discharge, with total score of
50, and a score no less than 40 suggesting
complete mastery of the knowledge) were com-
pared between the control group and the ob-
servation group. @ Comparison of the time to
first postoperative eating and ambulation, the
duration of hospital stays, and inflammatory
response indicators were compared between
the two groups. 3 The incidence of postopera-
tive wound infections, calculated as: postoper-
ative wound infection rate = (the number of
postoperative wound infection cases/the total
number of cases) x 100.00%.

Secondary outcome measures: (U The quality
of life of patients were recorded upon discharge
using the SF-36 Quality of Life Scale developed
by the American Medical Research Group [11].
This scale evaluates various aspects, including
physical function, psychological function, social
function, material life, and treatment condi-
tions, with higher scores indicating a better
quality of life of patients. @ Upon discharge,
the satisfactory degrees of patients were evalu-
ated between the two groups, by a question-
naire designed specifically for this study pur-
pose. The assessment focuses on aspects
such as the attitude of nursing staff, their pro-
fessional competence, the level of concern to-
wards patients, treatment environment, and
diagnostic and treatment skills. Satisfaction
was classified into three categories: satisfied,
basically satisfied, and dissatisfied. The satis-
factory rate towards nursing care was calculat-
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ed as: (the number of satisfied patients + the
number of basically satisfied patients)/the total
number of patients x 100%.

Statistical analysis

All research data were analyzed using SPSS
22.0 statistical software. Measurement data
underwent normality testing and were present-
ed as mean * standard deviation (X +s) if they
conformed to a normal distribution. An inde-
pendent sample t-test was used for compari-
sons between groups, while a paired t-test was
used for within-group comparisons before and
after interventions. Counting data were expre-
ssed as frequency/percentage (n/%) and ana-
lyzed using the chi-square test. A P-value of
less than 0.05 was considered statistically
significant.

Results

Comparison of basic information between the
two groups

In this study, no statistically significant differ-
ences were found in patients’ basic informa-
tion, such as age, gender, the presence of un-
derlying diseases including hypertension, dia-
betes, surgical classification, BMI, between the
two groups (all P > 0.05). The specific details
are shown in Table 1.

Comparison of postoperative wound healing
between the two groups

The rate of Grade A healing in the observation
group was significantly higher than that in the
control group (P < 0.01). The specific results
are shown in Table 2.

Comparison of clinical indicators related to
nursing management between the two groups

The observation group had significantly shorter
times for first postoperative eating and ambula-
tion, as well as shorter hospital stay compared
to the control group (all P < 0.01). The specific
results are shown in Table 3.

Comparison of postoperative wound infection
rates between the two groups

The incidence of postoperative wound infec-
tions in the observation group was 3.13%, sig-
nificantly lower than 21.88% observed in the
control group (P = 0.003), as shown in Table 4.
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Table 1. Comparison of basic information between the two groups (n, Xs)

Variable Control group (n = 64)  Observation group (n = 64) t/X? P
Age (y) 44.745.7 45.2+5.4 -0.509 0.611
Average weight (kg) 58.26+3.74 58.63+3.69 -0.563 0.574
Gender 0.281 0.596
Male 30 33
Female 34 31
Hypertension 0.031 0.860
Yes 33 32
No 31 32
Diabetes 0.127 0.722
Yes 29 27
No 35 37
Grading of orthopedic surgery 0.041 0.840
Grade 1 healing 12 13
Grade 2 healing 24 25
Grade 3 healing 17 16
Grade 4 healing 11 10
Prophylactic antibiotic 0.031 0.860
Yes 32 33
No 32 31
Operation Duration (h) 2.85+1.22 2.93+1.18 -0.377 0.707
Intraoperative blood loss (mL) 61.53+4.15 61.77+4.09 -0.314 0.754

BIM 62.15+5.65
Note: BMI: Body mass index.

61.89+5.61 0.261 0.794

Table 2. Comparison of postoperative wound healing between the two groups [n (%)]

Healing condition

Group

Class A Class B Class C
Control group (n = 64) 53 (82.81) 7 (10.94) 4 (6.25)
Observation group (n = 64) 64 (100.00) 0 (0.00) 0 (0.00)
X2 12.034
P 0.001

Table 3. Comparison of clinical indicators related to nursing management between the two groups
(Xts)

Group Time to start eating after surgery (h) Time to get out of bed (h) Length of stay (d)
Control group (n = 64) 28.09+5.25 28.09+2.86 29.43%4.09
Observation group (n = 64) 25.54+4.14 23.73+2.19 25.71+£3.47

T 3.051 9.683 5.548

P 0.003 <0.001 <0.001

Comparison of inflammatory response factors
before and after intervention between the two
groups

The study results showed that the postopera-
tive levels of WBC, serum CRP, and IL-6 in-
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creased in both groups compared to their pre-
operative levels (all P < 0.05). However, the
increase in these indicators was less pro-
nounced in the observation group compared to
the control group. Details are shown in Figure
1.
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Table 4. Comparison of incision infection rate
between the two groups

Group Cases Infected/Non-infected
Observation group 64 2/62
Control group 64 14/50
X2 12.286
P 0.003
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Figure 1. Serum inflammatory markers WBC, CRP,
and IL-6 levels in both groups. A: Comparison of white
blood cell count before and after treatment in both
groups; B: Comparison of CRP levels before and af-
ter treatment in both groups; C: Comparison of IL-6
levels before and after treatment in both groups.
Note: Compared with before treatment, P < 0.05;
Compared with observation group after treatment,
#P < 0.05.
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Comparison of the incidence rate of infection
complications and the mastery of infection-
related knowledge between the two groups

The results of this study indicated that the inci-
dence rate of wound infection complications
was lower and the mastery of infection-related
knowledge higher in the observation group
than those in the control group (all P < 0.05).
See Table 5.

Comparison of quality of life between the two
groups

Before intervention, there was no statistically
significant difference in the quality of life scores
between the observation group and the control
group (P > 0.05). After intervention, the prog-
nostic quality of life scores for both groups
were significantly better than before nursing
care, with the observation group showing high-
er scores than the control group (P < 0.01). The
specific results are shown in Table 6.

Comparison of patient satisfaction between
the two groups

The study found that the overall patient satis-
faction in the observation group (98.44%) was
significantly higher than that in the control
group (84.38%) (x2 = 27.349, P < 0.001). The
specific results are shown in Table 7.

Discussion

Orthopedic surgery, as an important surgical
category, has been constantly giving health
back to human beings. However, underlying this
type of surgery there are various risks and chal-
lenges, particularly the risk of infections due to
open wounds. Infections are not conducive to
the recovery of patients’ health. Which could
result in severe consequences for patients
undergoing orthopedic surgery, hence lowering
the incidence rate of infections has become the
goal of sterile operations in the operating room.
This goal will not only determine the success or
failure of the surgery, more importantly, it is a
crucial factor that influences patients’ post-
operative recovery and quality of life. In addi-
tion, whether the wounds of patients will be
infected or whether they will gain their health
back successfully also determines the relation-
ship between patients and doctors [11, 12].
The management mode in operating rooms is a
critical component for nursing care as well,
which can significantly improve patients’ physi-
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Table 5. Comparison of the incidence rates of wound infections, complications and the mastery of
infection-related knowledge between the two groups

Group Complication cases The mastery rate of infection-related knowledge
Observation group (n = 64) 2 63%
Control group (n = 64) 10 56%
X2 5.889 4.303
P 0.015 0.016

Table 6. Comparison of quality of life scores before and after intervention between the two groups
(X s, points)

Observation group (n = 64) Control group (n = 64)

Project

Pre-care After care Pre-care After care
Quality of Life 95.62+12.33 100.56+9.14"## 95.45+12.33 97.85+12.89™
Psychological Function 46.87+6.85 52.63+8.56™"#* 46.52+7.02 49.99+8.45"
Physical Function 22.561+4.59 30.47+6.56™"#* 22.75+4.69 25.89+5.03"
Social Relationships 15.11+2.58 19.87+3.65 " 14.23+3.66 16.21+2.87"
Treatment Condition 11.08+3.21 16.99+3.78 " ## 11.15+1.26 13.17+1.23™

Note: Compared with before nursing care, “"P < 0.05; compared with the control group, #*#P < 0.05.

Table 7. Comparison of satisfaction towards nursing care between the two groups

Group Satisfied Basically satisfied Dissatisfied Total satisfaction
Observation group (n = 64) 33 30 1 63/64
Control group (n = 64) 30 26 8 56/64

X2 27.349

P <0.001

cal conditions and help mitigate their negative
psychological impact. It also facilitates efficient
dialogue between doctors and patients, pro-
moting better recovery. This approach has gar-
nered considerable attention and has been
widely adopted by many healthcare profession-
als [13].

Studies have suggested that surgical duration,
the use of antibiotics, operating room environ-
ment, the control of operating room visitors as
well as the selections of surgical materials are
all essential factors affecting hospital-acquired
infections in patients undergoing orthopedic
surgery [14]. Therefore, through effectively con-
trolling these high-risk factors, medical facili-
ties will not only lower the incidence rate of
infections but also improve the overall quality
of operating room nursing care management,
ensuring patients’ health and life safety. It has
been reported that surgical duration is closely
related to hospital-acquired infections [15].
Longer surgical duration suggests prolonged
expose of wounds to the air, resulting in in-
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creased risks of infections. Moreover, factors,
such as the temperature, humidity and ventila-
tion in the operating room, all have impacts on
the incubation of bacteria [16]. It has been
demonstrated that a suitable temperature and
humidity can effectively inhibit the growth of
bacteria, and good ventilation is conducive to
expelling the bacteria in the air [17]. The num-
ber of visitors in the operating room also plays
a significant role, each one of them could be-
come a potential source of infection. In particu-
lar, the presence of outsiders in the operating
room can not only impact the efficacy of opera-
tion but also bring in bacteria from outside.
Therefore, hospitals should limit the number of
visitors staying in the operating room when
establishing operating room management st-
andards and enhance the cleaning and disin-
fection of the operating rooms to minimize the
risk of wound infections [18].

The study’s findings indicated that patients in
the observation group exhibited lower inci-
dence and higher healing rates of wound infec-
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tions, and lower peripheral blood inflammatory
blood indicators compared to those in the con-
trol group. The underlying mechanisms might
be that standardized operating room nursing
care and professional skill training can effec-
tively improve nursing staff’'s understanding of
professional skills and awareness of operating
room management, fundamentally changing
adverse working procedures and maximizing
their initiatives in work, which allows them to
carry out their operating room nursing work
with a positive attitude and well-prepared pro-
fessional skills. In comparison to other surger-
ies, nursing care in orthopedic surgery has un-
usual complexity and professionalism [19]. It is
largely involved with the repair and reconstruc-
tion of bones, joints and soft tissues, which
typically require exquisite operational skills and
prolonged surgical duration. Hence, nursing st-
aff must possess solid professional knowledge
and proficient operational skills during surgical
process. Training is not only a way of delivering
related knowledge, but also a grindstone that
polishes one’s professional skills and a way of
accumulating knowledge for real-world practic-
es [20]. Therefore, professional skill training
has become critical. It will not only help nursing
staff master basic nursing theories, but also
enable them to flexibly handle all kinds of emer-
gences in practices, thereby reducing surgical
duration, lowering the risk of infection and pro-
moting the recovery of patients’ health, which
conforms to previous reports [21, 22].

Additionally, it was found in this study that stan-
dardized operating room nursing care signifi-
cantly enhanced patients’ quality of life. This
might be associated with the fact that operat-
ing room nursing care poses impacts on pa-
tients’ mental health. Many patients feel anx-
ious, depressed, even lost towards the future
after surgery. When dealing with this situation,
nursing staff can help patients release nega-
tive feelings and strengthen their confidence
for a full recovery through the application of
professional psychological counselling skills.
Such kind of psychological support can not only
facilitate a healthy recovery of patients but also
improve their quality of life, conforming to the
results from previous studies [23, 24]. Lastly,
the comparison of nursing satisfaction between
the two groups revealed that the satisfactory
degree of patients in the observation group
was higher than that in the control group. This
might be related to nursing staff’s explanation
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of surgical procedures and precautions as well
as post-operative recovery related education
for patients to reduce their anxiety. Research
has suggested that sufficient explanations to
patients about surgery will soothe their anxiety,
which is a key to improving their satisfaction.
Meanwhile, prompt post-operative recovery
and the attitude of nursing staff as well as their
emotional support can markedly elevate the
satisfactory degree of patients, which is in line
with previous studies [25-29]. Once again, it
was confirmed that the popularization of nurs-
es’ empowered expertise can improve patient
care satisfaction.

In summary, standardized operating room nurs-
ing care could reduce the incidence of infec-
tions after orthopedic surgery, promote post-
operative recovery and in the meantime im-
prove patients’ quality of life as well as their
nursing care satisfaction, and it is worthy of
clinical applications. However, this study has its
limitations, it only investigated a narrow scope
of aspects. Therefore, the exploration of the
application value of individualized nutritional
nursing care remains insufficient. Additionally,
the study had a small sample size and a short
follow-up period. Further research will be con-
ducted in the future to address these limita-
tions.
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