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Objective: The objective of this study is to examine the qualification rate of hand disinfection in the surgical department wards and 
analyze the influencing factors.
Methods: A surprise assessment was carried out to evaluate the daily adherence to hand hygiene protocols in the surgical department 
wards. We aimed to investigate the factors that impact the qualification rate of hand disinfection.
Results: In this study, the qualification rate of hand disinfection was determined to be 64.38%. Notably, this rate exhibited significant 
variations based on gender, age, surgical site, and department category. Specifically, the qualification rate of hand disinfection among 
female participants stood at 82.35%, surpassing the qualification rate observed among male counterparts of 52.83%. Furthermore, 
doctors in the age group of 41–50 years demonstrated the highest qualification rate, and the abdominal surgical site exhibited the most 
noteworthy qualification rate, reaching 79.49%. The outcomes of the multiple logistic regression analysis highlighted the significance 
of age and gender as influential factors impacting the qualification rate. Specifically, doctors aged 51 years or older exhibited the 
lowest hand hygiene compliance, whereas female doctors demonstrated a notably higher qualification rate compared to their male 
counterparts.
Conclusion: The disheartening qualification rate of hand disinfection highlights a concerning lack of awareness regarding hand 
hygiene among surgeons in their professional duties. Consequently, targeted interventions are imperative, focusing on intensified 
training, educational initiatives, enhanced supervision, and internal performance evaluations for key groups. The findings not only 
serve as a valuable database but also offer a viable roadmap for similar hospitals to reinforce the management of nosocomial 
infections.
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Introduction
Nosocomial infections, often referred to as hospital-acquired infections, encompass infectious events that transpire during 
a patient’s stay in a healthcare facility. These infections originate from pathogens within the hospital environment, even 
though the actual onset of the infection may manifest after the patient’s discharge from the hospital. This definition 
excludes infectious events that have already occurred or are in a latent, pre-existing state before the patient’s admission to 
the hospital.1 Multiple clinical epidemiological studies have highlighted that the transmission of pathogenic bacteria 
through hand contact constitutes a significant factor contributing to the occurrence of nosocomial infections.1–4 

Furthermore, it has been substantiated that the prevalence of nosocomial infections is intricately linked to the hand 
hygiene practices of healthcare professionals.5 Hand hygiene operations, encompassing both handwashing and hygienic 
hand disinfection, serve the purpose of mitigating the risk associated with the transmission of pathogenic bacteria by 
medical personnel during various procedures.6 Findings from related studies have consistently underscored that hand 
hygiene practices represent the most cost-effective, convenient, and efficacious measure for controlling nosocomial 
infections. It has been shown that stringent adherence to proper hand hygiene protocols can substantially reduce the 
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incidence of nosocomial infections by nearly 30%.6–8 The Chinese health administrative authorities established manage
ment norms and fundamental guidelines for hand hygiene among medical workers in 2009, subsequently updated in the 
2019 edition. Despite these efforts, the overall compliance rate for hand hygiene among medical workers in China 
remains relatively low. In this study, a field sampling survey was conducted in April 2020 to assess the daily 
implementation of hand hygiene in the wards of surgical departments. The survey was conducted without prior 
notification, with the objective of determining the qualification rate of hand disinfection among workers in surgical 
departments and providing recommendations to enhance hand hygiene compliance in the hospital.

Methods
Participants
In April 2020, clinical surgeons from various departments, including vascular surgery, glandular surgery, general surgery, 
gynecology, neurosurgery, and obstetrics, were chosen as participants for the study.

The inclusion criteria were as follows: (1) All participants were registered hospital staff members; (2) All participants 
held the position of attending doctors or higher; (3) All participants had the ability to provide medical services to patients 
independently; (4) At the time of sampling for this study, none of the participants had been in direct contact with patients 
or their clothing.

Exclusion criteria for the study were as follows: (1) Participants who were on leave or undergoing training outside the 
hospital; (2) Participants who were in internship, apprenticeship, or the standardized training period; (3) Participants who 
were engaged in relevant medical operations during the unannounced inspection on hand hygiene implementation.

Sampling methods
Hand skin samples from the medical staff were collected in the wards of each surgical department during patient 
examinations following a precise seven-step hand washing procedure. Specifically, the participants’ fingers were closed 
together, and cotton swabs moistened with sterile eluent (0.9% NaCl solution) containing a suitable neutralizing agent 
were used. The infection control department scraped the skin twice, moving from the heel to the end of the facies volaris 
of both hands. The swabs were then placed in test tubes after cutting off the operating end and promptly sent for testing.

Evaluation Indicator
The collected samples underwent a 48-hour incubation period on a nutrient agar plate at 37 °C. After incubation, the 
plates were examined, and colony counts were meticulously recorded. Hand disinfection was deemed qualified if the 
colony counts were less than or equal to 10/cm2. In contrast, counts exceeding 10/cm2 indicated unqualified hand 
disinfection. The qualification rate of hand disinfection was subsequently calculated based on these criteria.

Statistical Analysis
The survey data were meticulously organized and classified using Excel software, while the statistical analysis was 
conducted utilizing SPSS 19.0 software data package. The count data were represented as percentages (%), and 
differences among various data sets were assessed through one-way analysis employing the chi-square test. Items 
showing significant differences in the one-way analysis were further categorized and subjected to multiple logistic 
regression analysis to identify the influencing factors impacting hand hygiene compliance. The significance level for the 
tests was set at α = 0.05, and differences were deemed statistically significant when P < 0.05.

Results
General Information and the Distribution
This study encompassed a cohort of 87 doctors, comprising 53 males and 34 females. Within the cohort, there were 68 
attending doctors and 19 associate chief doctors and above. Participants had varying years of professional experience: 
33 had less than 5 years of experience, 28 had 5–10 years of experience, and 26 had ≥ 11 years of experience. There 
are 39 doctors who performed abdominal surgeries, 31 who performed head and spine surgeries, and 17 who 
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performed vessel and thyroid gland surgeries. In terms of departmental classification, 32 doctors were from the 
department of obstetrics and gynecology, 31 doctors were from the department of neurosurgery, and 24 from other 
surgical departments (Table 1).

Comparative Analysis of the Qualification Rate of Hand Disinfection Among the Study 
Participants
In this cohort, the qualification rate of hand disinfection stood at 64.38% (56 out of 87 participants), displaying 
significant variations based on gender, age, surgical site, and department category. Female participants exhibited 
a higher qualification rate at 82.35% compared to their male counterparts at 52.83%. Notably, doctors aged 
between 41 and 50 years old achieved the highest qualification rate at 91.67%, while those aged 51 years and 
above had the lowest rate at 22.22%. The highest qualification rate was 79.49% for doctors whose primary 
operation site was the abdomen, while the lowest rate was only 35.29% for doctors whose primary operating site 
was vessels and thyroid. Table 2 displays the detailed comparison analysis of the qualification rate of hand 
disinfection.

Analysis of Factors Influencing the Qualification Rate of Hand Disinfection Among 
Surgeons
In the multiple logistic regression analysis, the variables showing differences in the univariate analysis were considered 
as independent variables, while the qualification status of hand disinfection served as the dependent variable. The results 
of the regression analysis indicated that age and gender significantly influenced hand hygiene compliance. Doctors aged 
51 years and older exhibited the lowest hand hygiene compliance, with doctors aged 31–40 and 41–50 having 0.108 and 
0.018 times higher rates of unqualified disinfection, respectively than those aged 51 and older. Female doctors also had 
0.135 times more unqualified disinfections than their male counterparts. These findings emphasize the need for special 
attention and measures by the infection control department. The detailed results of the logistic regression analysis is 
presented in Table 3.

Table 1 General Data and the Composition Ratio of Doctors

Item Classification Number of Cases Proportion

Gender Male 53 60.92%
Female 34 39.08%

Age ≤ 30 years old 20 22.99%

31–40 years old 46 52.87%
41–50 years old 12 13.79%

≥ 51 years old 9 10.34%

Title Attending doctor 68 78.16%
Associate chief doctor and above 19 21.84%

Education Bachelor’s degree and below 4 4.60%
Master’s degree 69 79.31%

Doctor’s degree 14 16.09%

Working years < 5 years 33 37.93%
5–10 years 28 32.18%

≥ 11 years 26 29.89%

Main surgical site Abdomen 39 44.83%
Head and spine 31 35.63%

Vessels and thyroid 17 19.54%

Department Obstetrics & Gynecology 32 36.78%
Neurosurgery 31 35.63%

Other surgery department 24 27.59%
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Discussion
Nosocomial infections pose a significant challenge to healthcare institutions in terms of public health.2,9 The findings of 
this study revealed a hand disinfection qualification rate of 64.38% among doctors, showing significant variations based 
on gender, age, surgical site, and department category Age and gender have proven to be significant factors affecting the 
qualification rate. Doctors aged 51 years or older exhibited the lowest compliance with hand hygiene, while female 
doctors demonstrated a significantly higher qualification rate compared to their male counterparts.

The hospital’s infection control department conducted an unannounced field sampling survey, ensuring unbiased 
results by avoiding any conscious increase in the number and quality of hand hygiene operations that might have 
occurred with prior notification. The compliance rate of hand hygiene before direct contact with patients was 100% based 
on bacterial culture results. However, the overall performance compliance rate was 64.38%, indicating suboptimal hand 
hygiene practices among surgeons in the hospital. This highlights the need for improvement in their standardized 

Table 2 The Comparative Analysis of Qualification Rate of Hand Disinfection

Passed Unpassed χ2 P

Gender Male 28 25 7.871 0.005
Female 28 6

Age ≤ 30 years old 13 7 10.887 0.012

31–40 years old 30 16
41–50 years old 11 1

≥ 51 years old 2 7

Title Attending doctor 44 24 0.016 0.901
Associate chief doctor and above 12 7

Education Bachelor’s degree and below 1 3 3.029 0.220
Master’s degree 45 24

Doctor’s degree 10 4

Working years < 5 years 21 12 0.020 0.990
5–10 years 18 10

≥ 11 years 17 9

Main surgical site Abdomen 31 8 10.280 0.006
Head and spine 19 12

Vessels and thyroid 6 11

Department Obstetrics & Gynecology 27 5 11.105 0.004
Neurosurgery 19 12

Other surgery department 10 14

Table 3 The Results of Logistic Regression Analysis

Influencing Factors β Standard Error Wald df P OR (95% CI)

Gender −1.995 1.047 3.751 1 0.046 0.135(0.018, 0.836)
≥ 51 years old 8.139 3 0.043

≤ 30 years old −1.966 1.040 3.570 1 0.059 0.140(0.018, 1.076)

31–40 years old −2.229 0.975 5.228 1 0.022 0.108(0.016, 0.727)
41–50 years old −4.015 1.479 7.368 1 0.007 0.018(0.001, 0.328)

Vessels and thyroid 1.404 1 0.236

Abdomen −1.286 1.086 1.404 1 0.236 0.276(0.033, 2.320)
Head and spine −0.966 0.705 1.846 1 0.172 0.389(0.113, 1.651)

Other surgery department 3.127 2 0.209

Obstetrics & Gynecology −1.547 2.038 0.576 1 0.448 0.213(0.004, 11.555)
Neurosurgery −0.984 0.709 1.925 1 0.165 0.374(0.093, 1.501)

Constant term 3.122 1.906 2.684 1 0.101
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operations. Upon specific analysis, significant differences in hand hygiene compliance rates were observed across various 
demographic factors, including gender, age, surgical site, and department type. The qualification rate of hand disinfection 
among females was notably higher at 82.35%, in contrast to the 52.83% rate observed among males. This gender 
disparity aligns with previous research conducted by Chinese scholars in the same domain.10,11 In terms of age groups, 
doctors aged 41–50 years exhibited the highest qualification rate for hand disinfection at 91.67%. Following closely were 
doctors aged 31–40 years, with a rate of 65.22%, and doctors aged ≤ 30 years, with a rate of 65.00%. In stark contrast, 
doctors aged ≥ 51 years displayed the lowest qualification rate for hand disinfection, standing at a mere 22.22%. The 
findings of this study indicated that doctors at both ends of the age spectrum in our hospital exhibited the lowest 
compliance with hand hygiene, highlighting the occurrence of the phenomenon colloquially referred to as “poor head and 
tail”. Some potential reasons have been proposed:11,12 (1) Experienced surgeons often prioritize surgical technique as the 
primary factor contributing to successful surgery, leading them to overlook the significance of hand hygiene; (2) The 
doctors’ hands were utilized for bacterial count measurements during sample collection, potentially leading them to 
underestimate the importance of hand hygiene as they are already required to wear gloves before surgery to maintain 
aseptic conditions; (3) Junior doctors might not prioritize hand hygiene compliance due to limited exposure to relevant 
training and medical safety incidents, resulting in suboptimal hand hygiene practices. The highest qualification rate was 
79.49% for doctors operating primarily in the abdomen, followed by the cranium and spine (61.29%) and vessels and 
thyroid (35.29%). The relatively high qualification rate of hand disinfection in abdominal surgeries could be attributed to 
the predominantly female composition of gynecology and obstetrics doctors, who tend to pay greater attention to hand 
hygiene due to their gender advantage. Additionally, neurosurgeons operating on cranial and spine sites may have 
a heightened awareness of hand hygiene and a higher qualification rate due to the elevated risk associated with their 
surgical procedures.

In addition, we conducted a multivariate regression analysis of the factors that could influence hand hygiene 
performance. The results of the multiple logistic regression analysis revealed that age and gender significantly influenced 
hand hygiene compliance. Doctors aged 51 years or older demonstrated the poorest hand hygiene performance, with 
those aged 31 to 40 and 41 to 50 exhibiting 0.108 and 0.018 times higher rates of passing hand hygiene compliance, 
respectively, compared to their older counterparts. Female doctors had a 0.135 times higher rate of passing hand hygiene 
performance than male doctors. Interestingly, the infection control department and internal quality control teams 
exhibited the highest hand hygiene compliance rates. To address the identified issues, the following preventive and 
control measures are recommended: (1) Enhance hand hygiene training for new and junior doctors. Mandatory courses 
on hand hygiene and nosocomial infection prevention should be implemented for these doctors. Increase the frequency 
and intensity of training and education, coupled with rigorous inspections, to establish a culture of meticulous hand 
hygiene founded on both awareness and practice. (2) In future sample surveys assessing the qualification rate of hand 
disinfection, it is advisable to increase the representation of male and senior doctors. As this demographic group has been 
identified to have the lowest hand disinfection qualification rate, their increased participation will heighten their 
awareness. Implementation of internal management measures, such as “reward and punishment”, alongside increased 
participation of male and senior doctors, will likely contribute to an overall improvement in the hand disinfection 
qualification rate. (3) Display hand hygiene posters prominently and ensure the availability of hand hygiene supplies. 
Research has shown that increasing psychological cues and simplifying operational methods can enhance medical 
workers’ compliance with hand hygiene protocols.13–17 In line with these findings, it is suggested that hospitals place 
hand hygiene posters in prominent locations and provide ample, user-friendly hand hygiene facilities for medical 
personnel. (4) Regular and unannounced hand hygiene inspections are essential to ensure compliance. The study results 
underline a concerning lack of hand hygiene awareness among doctors. Implementing internal notifications or manage
ment measures, such as withholding bonuses, may be necessary to enforce adherence to hand hygiene protocols, 
particularly for doctors who repeatedly fail to comply.

A limitation of this study is its relatively small sample size. To gain a more comprehensive understanding of the 
factors influencing hand hygiene implementation, it is crucial to expand the study’s sample size in future research. 
Additionally, the absence of data on the hand size of medical personnel could introduce potential bias to the results and 
should be considered in future studies to ensure accuracy and reliability.
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Conclusions
In this study, an unannounced inspection was carried out to assess the qualification rate of hand disinfection among 
surgeons, and to analyze the influencing factors. The results revealed significant variations in the qualification rate based 
on gender, age, surgical site, and department category. Moreover, age and gender were identified as significant factors 
impacting the qualification rate, in this study. These insights are valuable for hospitals, enabling them to conduct focused 
hand hygiene inspections and implement corrective measures. The findings also offer valuable recommendations for 
enhancing hand hygiene management, especially in comparable hospital environments.
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