L))

Check for
updat

Original Article

Page 1 of 8

An interventional implementation project: hand hygiene
improvement

Lingmei Ni'*, Qunmin Wang®, Fang Wang', Zuowei Ni', Sheng Zhang', Zifeng Zhong', Zuobing Chen’

'Infection Prevention and Control Department, the First Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou, China; *Anorectal
Department, the First Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou, China; *Department of Rehabilitation Medicine,
First Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou, China

Contributions: (I) Conception and design: Z Chen; (IT) Administrative support: L Ni, Q Wang; (III) Provision of study materials or patients: Z Zhong;
(IV) Collection and assembly of data: F Wang, Z Ni; (V) Data analysis and interpretation: S Zhang; (VI) Manuscript writing: All authors; (VII) Final
approval of manuscript: All authors.

"These authors contributed equally to this work.

Correspondence to: Zuobing Chen. Rehabilitation Center, the First Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou, China.
Email: ¢zb1971@zju.edu.cn.

Background: Good hand hygiene is the most effective basic measure for preventing hospital-acquired
infections. This research project, which originated from a project report on improving hand hygiene at
a general hospital in Hangzhou, Zhejiang, China, aimed to investigate the effectiveness of hand hygiene
improvement among the hospital staff.

Methods: Since 2017, a hand hygiene improvement project involving the staff of a 2,500-bed general
teaching hospital in Zhejiang, China, has been carried out. This study summarized the implementation
and effectiveness of the project, which is based on the five factors of systematic evaluation. The research
summary was divided into three phases: phase I (December 2017 to August 2018), phase 2 (September 2018
to April 2019), and phase 3 (May 2019 to December 2019). The data of hand hygiene compliance rates of
different groups of professionals in the different research periods were statistically analyzed.

Results: The results showed that continuous intervention led to a gradual increasing trend (Ptrend<0.001)
in the hand hygiene implementation rate with as the intervention time and phases progressed. The hand
hygiene compliance rates differed significantly during different phases (76.61%, 79.95%, and 83.34% in
phases 1, 2, and 3, respectively, P<0.001). At the same time, the compliance rates of hand hygiene at each
phase differed significantly between different professions (P<0.001, the compliance rate of hand hygiene
among nurses was the highest and lowest among workers). The compliance rate of hand hygiene for different
professions during the three phases were: nurses, 84.73%; doctors, 78.35%; interns, 77.62%; and other
hospital workers, 72.79%.

Conclusions: The hand hygiene compliance rate was effectively improved among the hospital staff
after the implementation of the hand hygiene improvement project. In this hospital, the project yielded
remarkable results. Hand hygiene must be continuously practiced and improved to develop good habits.
Effective and detailed planning as well as key factors, such as hand hygiene facilities, information monitoring,
the active participation and response of employees, training and education, and supervision and feedback,
could help to guarantee the effectiveness of the project.
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Introduction

Healthcare-associated infections (HAIs) are associated with
significant morbidity and mortality as well as increased
medical costs (1). However, HAIs are preventable. Hand
hygiene is a fundamental prevention strategy (2,3) and the
cornerstone of infection prevention. A considerable number
of studies have focused on reducing the incidence of HAIs
by improving hand hygiene compliance among healthcare
professionals (4-11). Studies have revealed a low level of
hand hygiene compliance among HCWs (12); the rates of
hand hygiene compliance have consistently been reported
to be 50% for HCWs and 20% for the public (13). This
study aimed to evaluate the efforts of a general teaching
hospital in Zhejiang, China, to improve the compliance
rate of hand hygiene among its staff. The project was
implemented through planning, implementation, summary,
and evaluation, as well as other measures to improve hand
hygiene among the hospital staff, prevent and reduce the
occurrence of hospital-acquired infections, enhance patient
rehabilitation, and ensure the quality safety of medical care.

Hand hygiene alone can significantly reduce the risk
of cross-transmission of infection in healthcare facilities
(HCFs) (11,14,15). The results of hand hygiene monitoring
previously carried out by the teaching hospital in our study
were not significant. Since 2017, all staff at the hospital
have participated in a hand hygiene project to improve the
compliance rate of hand hygiene and, through this, improve
the quality and safety of medical care. The first phase of the
project included facility improvement, training, and baseline
data collection. A monitoring software system was adjusted,
and employees of all departments were encouraged to
log in to the system and input hand hygiene-related data.
Additionally, hand hygiene supplies and hand washing
facilities were checked to ensure they were sufficient and
complete. In line with the hand hygiene guidelines issued
by the World Health Organisation (WHO) in 2009, the
WHO hand hygiene questionnaire and five hand hygiene
time points were adopted to unify the investigation methods
being utilized across the entire hospital in order to facilitate
improved hand hygiene knowledge and the training of
hand hygiene investigators in various departments. The
investigators randomly observed the hand hygiene practices
of staff, entered the investigation data into the system, and
established baseline data.

In the second and third phases, various planned
improvement measures were continuously implemented.
The investigators in various departments strengthened
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supervision and inspection, and published data for
each department to be known to the entire staff. The
hospital’s infection prevention and control department
strengthened its efforts with supervision and inspection by
conducting random spot checks and unannounced visits.
In addition, training lectures were held, awareness posters
were displayed, and feedback on hand hygiene data from
across the hospital was published regularly to encourage
employees’ active participation and implementation.

In the third phase of the project, communication was
conducted with the relevant management departments to
incorporate hand hygiene assessment into the department’s
quality control inspection and employee assessment. Annual
education and training plans of the hospital management
department will include hand hygiene. Improving hand
hygiene requires multi-department assistance and joint
management.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-5480).

Methods
Study design

In 2017, the 2,500-bed First Affiliated Hospital of College
Medicine, Zhejiang University, in Hangzhou, China,
introduced a longitudinal single-centre hand hygiene
improvement project with repeated measurements. The
project involves all hospital employees, including doctors,
nurses, interns, and other workers.

Samples and etbical considerations

The hand hygiene improvement project involved the entire
hospital staff. The research participants comprised over 5,000
doctors, nurses, workers, interns, and managers. The study
adhered to the guidelines of China’s National Measures for
Ethical Review of Biomedical Research Involving Humans
(issued in 2007). Because the study focused on hospital
HCWs, approval from the local ethics committee or written
informed consent from the participants before the study was
not necessary. The study complied with the ethical principles
of the Declaration of Helsinki, as amended in 2013.

Specific intervention and study protocol

The intervention was carried out in three phases. The
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first phase involved facility preparation and the collection
of baseline information. The second and third phases saw
the implementation and continuous improvement of the
measures. The project plan was devised according to the five
factors of systematic evaluation: (I) make a plan and carry
out evaluation. The target of evaluation is to ensure an ideal
plan and basic practical measures, such as ensuring there are
sufficient hand hygiene products and software monitoring.
are in place to achieve effective intervention. (II) Regularly
supervise and inspect the participation of the personnel
in the plan’s implementation. (III) Periodically report on
the outcome and quality evaluation of the intervention.
(IV) Regularly check employees’ awareness of the project
and investigate their ability to participate and respond. (V)
Determine the evaluation elements of the improvement
project: education and training, supervision and feedback,
and the management system. The WHO-specified model
was adopted. The main evaluation index in this study was
data on changes in the hand hygiene compliance rate.

Statistical analysis

SPSS version 19.0 for Windows (SPSS Inc., Chicago, IL,
USA) was used to analyze the hand hygiene compliance
rates of different professionals during different research
periods. Hand hygiene methods include hand washing in
seven step or using quick drying disinfectant as well. The
data were obtained in various departments at different time
points through random investigation and observation, at
times during the day when hand hygiene is required. P<0.05
was considered to be statistically significant.

Results

Hand bygiene during different time periods (phase 1, phase
II, and phase I11I)

Differences in the compliance rates of hand hygiene
among the staff during the three phases of the project were
compared. The hand hygiene compliance rates for phases I,
I, and IIT were 76.61%, 79.95%, and 83.34%, respectively
(see Tables 1 and 2). The results showed that through
continuous intervention, the compliance rate of hand
hygiene gradually increased with time (P<0.001).

Hand bygiene for different professions

The compliance rates of hand hygiene among different
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professions were compared. The participants were classified
into the following categories: doctors, nurses, other hospital
workers, and interns. The results showed that nurses had
the highest rate of compliance with hand hygiene, while
workers had the lowest. The compliance rates of hand
hygiene for the different professions were 84.73% for
nurses, 78.35% for doctors, 77.62% for interns, and 72.79%
for workers (Table 1).

At each period, the compliance rates of hand hygiene
were significantly different between the different professions
(P<0.001, the compliance rate of hand hygiene for nurses
was the highest and lowest for the workers).

Hand bygiene for different statuses

The hand hygiene compliance rates were compared at
different time points. The results showed that hand hygiene
was practiced at the following time points (from high to
low): after contact with the surrounding environment, such
as the patient’s bedside table (85.86%); after removing
gloves (85.76%); before and after putting on and removing
the isolation gown (85.30%); after contact with patients
(84.06%); before aseptic operation (80.18%); after contact
with blood or body fluids (77.41%); and before contact with
patients (68.82%) (Table 2).

Discussion

For the hand hygiene improvement project, we referred to
the five descriptive factors for the systematic evaluation of
interventional measures to formulate the implementation
plan. Ensuring fidelity is crucial because it allows for the
replication, evaluation, comparison, and dissemination
of interventions (16-18). Implementation fidelity of
an intervention has five domains: (I) adherence to the
program; (II) exposure or dose (i.e., the proportion of
the programme delivered); (III) quality of intervention
delivery; (IV) participant responsiveness; and (V) program
differentiation (i.e., the presence of distinguishing features
of the intervention).

Formaulating a detailed band bygiene implementation
improvement plan

The hospital management meeting agreed that “improving
the compliance rate of hand hygiene among staft” through
a hospital-wide improvement project should be included
in the hospital quality management monitoring indicators
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and medical safety management system. The hospital’s
infection prevention and control (IPC) department is
responsible for the management of the hand hygiene
project. Detailed plans were established and special
personnel were assigned to take charge of the project’s
management. The quality management plan-do-check
act (PDCA) procedures were implemented continuously.
Hand hygiene awareness was promoted in the hospital,
hand hygiene facilities were improved, staff hand hygiene
knowledge training was enhanced, regular inspections
were carried out, inspection data were published, and
the hand hygiene situation was regularly reported to the
hospital management.

Supervising and inspecting the implementation of good
practice in hand hygiene in each department

Part-time infection control personnel implemented the
specific work in different departments. The hospital has
more than 80 wards, and every department has part-
time infection control personnel. The IPC carried out
centralized hand hygiene investigation training for infection
control personnel, familiarized and unified hand hygiene
investigation methods, and conducted field investigation
training for small groups. The infection control personnel
were capable of obtaining more than 90% consistent
investigation results. After completing the training, the
part-time infection control personnel carried out random
investigations in the departments. The investigations
were conducted as follows. The WHO hand hygiene
investigation record form (according to the five time
points of hand hygiene) was adopted for random hand
hygiene investigations in each department. The results
were uploaded to the software system, which meant that
the hospital could monitor all data. The part-time infection
control personnel were also responsible for overseeing
knowledge training in their wards. Knowledge training
should cover all individuals in the ward, including doctors,
nurses, workers, medical students and interns, family
members, and patient attendants. The training content
was uniformly provided via the hospital intranet. The IPC
could check and evaluate the staff at any time during the
inspection.

Timely intervention outcomes and quality of delivery were

regularly published and reported to the entire hospital

The IPC could check the implementation status of each
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department using the monitoring software system at
any time to remind departments that had not completed
the investigation on time. The hand hygiene situation
throughout the hospital was analyzed quarterly. The report
forms were published on the hospital’s intranet and reported
to the hospital management. Meanwhile, regular spot checks
and unannounced visits were regularly conducted to check
that hand hygiene was being implemented. If the hand
hygiene results of an unannounced visit were significantly
lower than those reported, the monitoring frequency would
be increased for the department. Each department produced
quarterly self-evaluation and summary reports. The
improvement outcomes were discussed in the department
meeting to make it known to the staff on the ward.

Participant responsiveness

The hospital’s senior management decided that all staff
should participate in the hand hygiene improvement project
and that the project should be permanently implemented.
To ensure that all employees were aware and actively
participating in the project: the hospital quality safety
meetings should regularly report hand hygiene conditions;
hand hygiene awareness should be promoted through
various means; hand hygiene should be included in the
training of new employees, the assessment of tutors and
interns in the teaching hospital, and the management and
assessment of interns to effectively facilitate awareness of
and participation in good hand hygiene practice across
the entire hospital; part-time IPC personnel of each
department should clearly announce their hand hygiene
results monthly, and each department should carry out
continuous quality improvement; and the IPC personnel
should use the inspection and spot checks to check the hand
hygiene awareness of department staff and enquire about
their degree of active participation.

Program differentiation

Implementation of this project included a detailed plan,
including implementation measures, methods of evaluation,
and feedback. Specialised management departments
and persons-in-charge and a hospital supervision and
management system were used. The project also adhered
to the WHO hand hygiene investigation method model
standards, and the quality management PDCA improvement
procedures were also followed. Timely evaluation of the
effect and quality of hand hygiene was performed.

Ann Transl Med 2020;8(18):1149 | http://dx.doi.org/10.21037/atm-20-5480
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We carried out online questionnaire survey to evaluate the
relevant importance of each improvement measure. By using
Likert 5-level score method, the questionnaire assigns the
score of 5,4, 3, 2 and 1 respectively to the options of very
important, important, generally important, less important,
unimportant. Scores greater than or equal to 3 are counted
in the recognition rate of each improvement measure. We
received 70 feedback questionnaires. The questionnaire
consists of two parts. In the first part of the five factors of
systematic evaluation, the average score of the five factors is
4.457 and the recognition rates were all 100%. According
to the score, the five factors from high to low are (I) make
a plan and carry out evaluation, (II) supervise and inspect,
(ITII) regularly check employees’ awareness of the project
and investigate their ability to participate and respond, (IV)
determine the evaluation elements of the improvement
project, (V) periodically report on the outcome and quality
evaluation of the intervention. The scores were 4.529,
4.486, 4.471, 4.414, 4.386 respectively. The second part
evaluated 15 improvement measures, with an average score
of 4.617 and an average recognition rate of 99.52%. The 6
measures with the greatest score in order were: (I) enough
hand hygiene products such as hand sanitizer and disposable
paper towels (4.871, 100%), (II) adequate quick drying hand
disinfectant (4.843, 100%), (III) hand hygiene knowledge
training (4.786, 100%), (IV) improvement of hand hygiene
monitoring system (4.743, 100%), (V) regular supervision
and inspection in the department (4.657, 100%), (VI)
inclusion in the safety target of hospital management (4.643,
100%). In the implementation stage of the improvement
measures nosocomial infections in our hospital include
lower respiratory tract infection, bacteremia, urinary tract
infection, surgical site (superficial incision/deep incision/
lacunae) infection, infectious diarrhea, etc. The incidence of
nosocomial infection in the three stages was 0.68%, 0.81%
and 0.70%, respectively. Infections caused by multidrug-
resistant bacteria (MRSA, CRE, CRKP, CRAB, CRPA)
accounted for 49.13%, 29.77%, and 25.02%, respectively,
The utilization rates of antibiotics were 41.77%, 41.09%
and 38.55%, respectively, in the three stages.

Limitations

The hand hygiene research programme achieved gradual
improvements using the method complying with the
WHO’s hand hygiene model and systematic evaluation
of the five aspects of intervention. This was a cohort and
cross-sectional study. The results showed that the overall
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compliance rate of hand hygiene gradually increased as
the project advanced. Different groups of professionals
showed great differences in compliance, which is similar
to the results of hand hygiene research in other regions.
In a previous study, nurses (83.5%) had the highest rate of
compliance, while that for doctors was moderate (45.2%) (19).
Although the hand hygiene data of the hospital improved
after the improvement project was implemented, some
factors that influence the manual observation of hand
hygiene mean that considerable bias, known as the
Hawthorne effect, has to be taken into account when
interpreting such data (20,21).

In addition to using the World Health Organization
hand hygiene survey record sheet (five time points of hand
hygiene) to evaluate the compliance rate. We also check
validity of hand hygiene using the seven step or spot check
the hand sampling pathogen culture by sterile cotton swab
monthly.

Ongoing efforts with hand hygiene are needed to
prevent nosocomial infections in the future, random control
blinded methods will be adopted to study hand hygiene in
individual departments and wards, various facilities such
as electronic monitoring and voice reminders will be used
(22-25), the consumption and use of hand hygiene articles
will be investigated (26,27), hand hygiene research in
patients will be studied (28), comprehensive evaluation and
analysis incorporating the incidence of infections will be
conducted, and the effect of hand hygiene improvement on
the prevention and control of hospital-acquired infections
will be evaluated.

Conclusions

In conclusion, the hospital carried out a hand hygiene
improvement project. The plan and implementation
measures were reliable. The improvement plan covered all
elements and aspects. The research design was relatively
comprehensive.
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