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Abstract

Objective: To monitor and evaluate the timeliness of surgical hand disinfection and the
regularity of hand colonies. Method: A total of 74 surgical medical workers were ran-
domly selected to monitor and evaluate the effect of hand disinfection at 1 hour, 2 hours, 4
hours, and 6 hours after surgical hand disinfection. The occurrence of bacterial colonies at
different times and the patterns between the left and right hands were observed and com-
pared. Results: Significant differences were found in the occurrence of bacterial colonies
at 1 hour, 2 hours, 4 hours, and 6 hours after surgical hand disinfection (F=3.542, p=0.015).
Additionally, there were significant differences in the occurrence of colonies between the
left and right hands (p < 0.05).
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1 Introduction

With the continuous development of the medical industry, more and more attention has been
paid to infection control management. The hospital has popularized infection control work to
all levels, including hospital cleaning staff, patients, escorts, and security personnel. Surgical site
infection (SSI) is a top priority for hospitals. In recent years, with the development of aseptic tech-
nology and the standard use of antimicrobial drugs, the incidence of SSI has decreased. However,
the control of SSI is still challenging due to factors such as variations in infectious sources, bacte-
rial resistance, and the increased complexity of surgeries. Proper surgical hand disinfection is an
effective measure to prevent surgical site infections.

In order to further improve the quality of surgical hand disinfection, this study discusses the
timeliness of surgical hand disinfection by medical staff and the pattern of hand colony counts.
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Under the guidance of our infection management department, the operating room staff estab-
lished a surgical hand disinfection monitoring team. The effect of surgical hand disinfection was
monitored, and the findings are reported as follows.

2 Materials and Methods

From May 2019 to March 2021, 74 surgical medical staff (43 doctors and 31 nurses) were ran-
domly selected as the study subjects. Operators included 34males and 9 females, aged 28-59 years,
with an average age of 39.0 years. They were from various departments: digestive surgery, tho-
racic surgery, urology, neurosurgery, general surgery, obstetrics, gynecology, orthopedics, and
otolaryngology. Operating room nurses included 14 males and 17 females, aged 23-35 years,
with an average age of 27.5 years, all holding a bachelor’s degree. All personnel used the same
hand sanitizer and brand of sterile surgical gloves.

Under the guidance of the hospital infectionmanagement department, the surgical hand disin-
fection monitoring team, composed of operating room personnel, was responsible for the specific
work. Before implementation, the hospital infection management department trained the team
members and prepared the Dynamic Monitoring Record Form of Hand Hygiene Disinfection
Effect (hereinafter referred to as the record form). Unified training was provided on filling out
the record form and performing data statistical analysis.

During the study phase, the team members sampled and monitored the number of hand
colonies recorded by the surgeon and the device nurse after surgical hand disinfection once a
week. The number of monitoring times depended on the length of the operation. The surgeon,
the first assistant doctor, and the instrument nurse were selected as the hand hygiene monitoring
subjects, with samples collected from both the left and right hands. Basic data of the monitoring
subjects, including left and right hands and specific sampling times, were recorded on the record
form.

2.1 Sampling Period and Monitoring Method

Hand hygiene monitoring was divided into two periods:
Post-surgical Hand Disinfection: The surgeon performs surgical hand disinfection and

enters the operating room for normal operation.
Postoperative: After the operation, the subject removes the sterile surgical gloves for sam-

pling. The sampling times were divided into 1 hour, 2 hours, 4 hours, and 6 hours post-surgical
hand disinfection, with any sampling time less than 1 hour considered as 1 hour.

For detection and sampling methods, refer to the standard set in Appendix B of the Hand
Hygiene Code for Medical Personnel, with improvements to the collection site. The collection
process was as follows: using a cotton swab soaked with the corresponding neutralization agent,
the five fingers were wiped on one hand surface, covering an area of about 30 cm2. The cot-
ton swab was rotated during the wiping process, then the part of the cotton swab touching the
operator was cut and placed into a 10 ml sterile detergent test tube with the corresponding neu-
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tralizing agent. The same method was used for the other hand. Samples were timely submitted
for inspection, culture, and result recording. If subjects monitored hand colonies after surgical
hand disinfection, they were not included in the study subjects.

3 Statistical Analysis

Using SPSS 20.0 software for data analysis, the mean ± standard deviation was used for measure-
ment data, the number of cases or percentage was used for count data, and the χ2 test was used
for significance testing.

Colonies were monitored at different times after surgical hand disinfection. All samples at
different times showed significant differences (F=3.542, p=0.015). With the extension of opera-
tion time, the emergence of hand colonies showed an increasing trend, especially the increase of
bacterial colonies monitored 6 hours after surgical hand disinfection. The proportion of bacterial
colonies reached 9.09%, indicating that the growth of hand colonies accelerated from 4 hours
after surgical hand disinfection. See Table 1.

Table 1 Comparison of colony results in different periods after surgical hand disinfection 

Results of ANOVA 

Monitoring time 
sample 

capacity 

The number 

of colonies 

average 

value 

standard 

deviation 
F p 

For 1 hour afterdisinfection of 

the surgical hands 
146 3 1.02 0.14 

3.542 0.015 

For 2 hours after disinfection 

of the surgical hands 
94 4 1.04 0.2 

For 4 hour after disinfection of 

the surgical hands 
66 3 1.05 0.21 

For 6 hour after disinfection of 

the surgical hands 
44 6 1.14 0.32 

grand total 350 1.05 0.21 

Results of the t-test analysis 

感恩母校 

李开来 

青松启蒙育英才，  

师恩如海心铭怀。  

今日重聚话旧梦，  

难忘师友情常在。 

昔日课堂授业忙，  

今朝学子志气扬。  

愿母校如青松健，  

桃李天下誉四方 

region 
Number of 

hand samples 

The number of 

colony cases 

average 

value 

standard 

deviation 
Mean difference 

Difference value 

of 95% CI 
t df p 

Left hand 175 4 1.02 0.15 

-0.05 -0.090 ~ -0.002 -2.054 282.433 0.041 Right hand 175 12 1.07 0.25 

grand total 350 16 1.05 0.21 

Colonies occurred in the left and right hands after surgical hand disinfection. The left and
right hands showed significant differences in colony occurrence (t= -2.054, p=0.041). Specifically,
the mean number of colonies on the left hand (1.0 ± 1.02) was significantly lower than the mean
number of colonies on the right hand (2.0 ± 1.07). In summary, there were significant differences
between the left and right hand samples in terms of colony occurrence.
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Results

The occurrence of surgical site infection (SSI) is multifactorial. According to the relevant lit-
erature [5], the occurrence of SSI in China may be closely related to inadequate disinfection of
the surgical environment and poor hand hygiene. Currently, the hospital infection control de-
partment strictly manages sterile items, ensuring they are used within specific time frames after
opening. For example, sterile plates are effective within 4 hours of opening, sterile solvents within
24 hours, and disinfectants within 7 or 30 days. However, there is still a lack of relevant data and
theoretical support for the timeliness of surgical hand disinfection, whether to resume surgical
hand disinfection, and how to prevent the growth of hand colonies. In hospitals, the hands of
medical staff are a primary source of hospital infections. Surgical personnel can lead to the spread
of pathogenic bacteria and SSIs. Further standardization of surgical hand disinfection can effec-
tively block the transmission of diseases and reduce the incidence of SSIs [3].

The multi-period monitoring and analysis of surgical hand disinfection by medical personnel
align with theWHO’s hand hygiene multimodal promotion strategy launched in 2019 [6], which
has achieved good results. Data show that after surgical hand disinfection, hand colonies increased
with operation time. At 1 hour, 2 hours, and 4 hours after surgical hand disinfection, the number
of hand colonies increased significantly. After 4 hours, hand colonies began to grow rapidly, and
hand sanitizer was no longer effective in inhibiting their growth. Relevant measures are needed to
reduce or prevent the emergence of surgical colonies. Therefore, it is recommended that within 4
hours after performing surgical hand disinfection, medical personnel should resume surgical hand
disinfection or apply hand sanitizer to prevent SSIs due to the presence of hand microorganisms.

According to the monitoring data, after surgical hand disinfection, the number of bacterial
colonies on the right hand was significantly higher than on the left hand, likely due to operational
reasons. As the dominant hand, the right hand experiences higher labor intensity than the left
hand, leading to an increase in bacterial colonies. Therefore, it is recommended to strengthen the
disinfection of the right hand during surgical hand disinfection to reduce SSIs and improve surgi-
cal safety. In conclusion, after surgical hand disinfection, the number of hand colonies increased
with operation time, and the findings of this study warrant further investigation.
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