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Summary

base in a search for articles that evaluate the hand hy-
giene compliance among HCWs.

Results: Six articles were taken into consideration by
the availability of full-text articles and years of publi-
cation between 2010 and 2020. Results showed that
compliance rate was the highest in studies that imple-
mented World Health Organisation’s Multimodal Hand
Hygiene Improvement Strategy or its modifications.

Conclusion: The multimodal approach, as World Health
Organisation’s multimodal strategy or its local modifi-
cations, has been shown as the best approach address-
ing the problem of hand hygiene compliance. Further
areas for research include finding a better method of
measuring compliance, technology-driven solutions for
both delivery of alcohol-based handrub and monitoring
of its use, a greater focus on evaluating proper hand hy-
giene techniques, and insuring longer-term programs
of training and education to achieve the best effective-
ness of hand hygiene compliance among HCWs.

Introduction: Healthcare associated infections (HCAIs)
represent a major public health issue. In Europe, 37 000
patients are affected annually by some sort of HCAI.
HCAIs are preventable, and hand hygiene is an impor-
tant measure in their prevention. During daily clini-
cal practice, hands of healthcare workers (HCWs) are
exposed to surfaces, various substances and objects;
therefore, proper hand hygiene is the first step in pre-
venting microorganism transmission.

Aim: To determine the HCWs hand hygiene compliance
with the guidelines of the World Health Organization
through a systematic review of literature.

Methods: A systematic review of literature based on the
PRISMA statement guidelines using the PubMed data-
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Introduction

Healthcare associated infections (HCAIs) are the world’s
major healthcare issue. They are defined as infections
acquired in hospital, or some other healthcare institu-
tion, that appear 48 hours after being admitted. The
US Center for Disease Control and Prevention identifies
that nearly 1.7 million of hospitalized patients annually
acquire some sort of HCAl and that more than 98,000 of
these patients (one in 17) die due to HCAIs.! On the oth-
er hand, the European Center for Disease Prevention
and Control (ECDC) estimates that every year 4,131,000
patients are affected by a HCAI and that, on average,
37,000 patients die from it. HCAIs cause prolonged hos-
pital stay, disability, increased resistance of microor-
ganisms to antimicrobials, additional financial burden
for health systems, and increased mortality. They also
represent a great psychological burden for the patient,
their family and healthcare workers while prolonged
hospital stay is frequently related to diminished health-
care quality in the entire health system.?

HCAIs incidence can be prevented, and hand hygiene is
one of the essential prevention measures. Healthcare
workers play a vital role in preventing the spread of in-
fections. During daily clinical practice, hands of health-
care workers touch various surfaces, substances and
objects, food, waste, skin, mucosa, bodily fluids and their
own body. Thus, the total number of hand exposures of
healthcare workers can reach as many as several tens of
thousands per day. With each contact between hands
and various surfaces there is a two-way exchange of mi-
croorganisms between hands and the objects that were
touched. Consequently, the hand transient flora continu-
ously changes. In such a way, microorganisms can spread
through the hospital environment in a matter of hours.
Proper and effective hand cleansing can prevent microor-
ganism transmission from surface A to surface B if execut-
ed before hand transition from one surface to another.?
However, the question arises as to what the overall hand
hygiene compliance is among healthcare professionals.
Studies by the World Health Organization (WHO) have
shown that the average compliance rate in the imple-
mentation of hand hygiene guidelines is only 38.7%.*

In the systematic review of the literature by Naikoba
and Hayward, the aim was to determine the effective-
ness of interventions aimed at improving hand hygiene
of healthcare workers.® Based on the analysis of 21 ar-

ticles, they came to the conclusion that only one inter-
vention (for example, strategically placed posters with
instructions) is not enough and that a multidimensional
approach is needed. This approach should include edu-
cation, reminders (in the form of posters and written in-
structions) and feedback, that is, the evaluation of the
effectiveness of the implemented interventions.® Fur-
thermore, Erasmus et al. observed the prevalence and
correlates of compliance and noncompliance with the
guidelines for hand hygiene in hospital environment. The
results have shown that direct observation proved to be
the best method of measuring compliance or noncompli-
ance with the guidelines; however, it is not entirely cer-
tain how reliable an indicator this method is. Specifically,
the disadvantage of this study is the Hawthorn effect and
the problem of evaluating the then existing international
guidelines for maintaining hygiene (before the publica-
tion of the WHO guidelines). Notwithstanding the pos-
sibility of systematic bias, this is an example of the first
review that touched upon the issue of compliance with
hand hygiene guidelines, but is limited due to the inclu-
sion of studies conducted prior to the publication of the
World Health Organization guidelines.®

In line with the aim of solving the problem of evalu-
ating and measuring hand hygiene compliance rate,
and generally choosing the best approach, in 2009 the
WHO published guidelines for hand hygiene in health-
care institutions. The guidelines include indications for
hand hygiene, hand hygiene technique, surgical hand
preparation, selection of hand hygiene agents, skin and
nail care, use of gloves, hand hygiene for patients and
visitors, the role of education, the role of healthcare
institutions as well as the government. Furthermore,
the guidelines explain the concept of My 5 Moments
for Hand Hygiene. The guidelines also identify five el-
ements that need to be implemented and which are a
part of the WHO’s Multimodal Hand Hygiene Improve-
ment Strategy, and they include system change, that is,
the availability of alcohol-based handrub, training and
education of healthcare workers, monitoring of hand
hygiene practices and feedback, reminders (posters) in
the workplace and safe working environment.”#

The aim of this paper is to provide an overview of stud-
ies evaluating the effectiveness of compliance with WHO
guidelines in developed and developing countries through
a systematic review of published studies on the HCWs
hand hygiene compliance with the guidelines of the World
Health Organization. The second aim is to provide an over-
view of professional categories and hospital wards with
the highest and lowest rates of hand hygiene compliance.
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Methods

Results

The PubMed database was searched using a system-
atic review of the literature according to the PRISMA
guidelines. The keywords were written in English us-
ing Boolean operators: hand hygiene OR hand washing
AND compliance AND healthcare workers AND World
Health Organization. The criteria for the selection of
articles (Table 1) and further analysis were: clinical re-
search and observational studies, written in the Eng-
lish language, availability of full text, published in the
period from January 2010 to April 2020 and sorted by
category “best match”.

Table 1. Article selection criteria

Selection Inclusion Exclusion
criteria criteria criteria

Original research,

- . revi i
type: clinical trial SIS

Type of study and observation and sys.tematlc
reviews
study
»intensive care“
»hand hygiene OR »emergency
hand washing“ medical service“
»compliance“ »primary care,
Keywords »healthcare nursing homes*
workers »glove usage“
,world health ,behavior®
organization“ »,dental students“
»,hewborns
Year of 2010 - 2020 before 2010
publication
Language English All other

Database search by keywords yielded 94 articles, and
through further use of inclusion criteria, 23 articles
were found. By applying exclusion criteria, the articles
published before 2010, articles narrowly focused on
one area of research (e.g., intensive care, primary care,
emergency services, neonatal care), or only one hand
hygiene technique (e.g., only the use of gloves, or, only
the use of alcohol-based handrub) were excluded from
consideration. Articles that, as the primary focus of the
research, were influenced by behavioral psychology
and workload that affects the performance of hand hy-
giene were also excluded. The relevance of all identified
studies was also assessed based on the title and the ab-
stract. After applying the inclusion and exclusion crite-
ria, 6 articles were selected for more detailed analysis.

The articles that were analyzed include original re-
search from different parts of the world - Iran, the Neth-
erlands, Ethiopia, Switzerland, Ghana and Malawi and
were published at different time periods - 2013, 2015,
2016, 2017, and 2019. An overview of the articles finally
selected for the analysis is shown using the Prisma 2009
Flow diagram. (Figure 1)

Farhoudi et al. (2016) conducted a quasi-experimental
study on 54 hospital wards whose aim was to assess
the effect of implementing the WHO Multimodal Hand
Hygiene Improvement Strategy. The whole project con-
sisted of 5 steps: [1] facility preparedness, [2] baseline
evaluation, [3] implementation, [4] follow-up evaluation,
and [5] further planning and review cycles. Wards such
as the internal medicine ward, emergency ward, surgical
ward, pediatrics and intensive care unit were included
in the study. Following the strategy of the WHO, in step
one human and financial resources were attained, key
leadership of the project was identified, strategy was de-
veloped, washbasins equipped with soap were placed by
the beds (one washbasin for 6 beds) and alcohol-based
handrub wall dispensers were placed outside of each
room (they were not available while providing care). Step
two, or baseline evaluation, was performed by two doc-
tors who specialized in infection control. The training for
the doctor observers included a Power Point presenta-
tion and video clips. They were also acquainted with the
important elements of the WHO Hand Hygiene Technical
Reference Manual.® The second part of the evaluation
was conducted on hospital wards where health workers
were observed by the trained doctor observers.

Hand hygiene compliance rate is defined by the ratio be-
tween hand hygiene actions and hand hygiene opportu-
nities. The health workers were aware of being observed
which increased the possibility of systematic bias. With
the aim of observing the most need for hand hygiene op-
portunities, observation was performed during therapy
application. Data was collected in the period of 3-4 weeks
and the average number of observed hygiene opportuni-
ties was 16 per ward. Furthermore, in step three alcohol-
based handrub dispensers were placed beside each bed,
there was greater availability of paper towels and post-
ers showing My 5 Moments for Hand Hygiene sequence.
Nurses had to attend education programsin infection pre-
vention with the emphasis on hand hygiene twice a year.
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Slika 1. Flow diagram for systematic review of literature

The education was also provided once a year for medical
students, prior to their clinical training, and for doctors.
Newly employed nurses had to take an exam on infection
prevention. Additionally, education programs in intensive
care units also put emphasis on hand hygiene due to their
lowest compliance rate. After twelve months, follow-up
evaluation to assess the program effectiveness was per-
formed. Data was analyzed using SPSS software and p-
value was less than 0.05 (p<0.05) which was considered
statistically significant. Before the implementation of the
strategy, there was a total of 255 hand hygiene opportuni-
ties and 76 hand hygiene actions were recorded. After the

implementation, out of 193 hand hygiene opportunities,
there were 137 hand hygiene actions, which increased
the compliance rate from 29.8 to 70.98%. The most repre-
sentative were the results of nurses, whose hand hygiene
compliance rate increased from 29.6% to 72.7%, p<0.001.
In addition, the nurses compliance rate from different
wards has changed, with the biggest change in the sur-
gical ward with the increase from 0% to 64.7%, and the
emergency ward with the increase from 16% to 75%. The
use of alcohol-based handrub has increased from 6.3% to
66.3% making it a more popular method of hand hygiene
than hand washing.®
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Table 2. Overview of the articles finally selected
AIM RESEARCH DESIGN AND METHOD

RESULTS

To assess the effect

of implementing the Quasi-experimental study conducted in the Increase of the compliance rate
WHO Multimodal period between June 2014 and June 2015. after implementing the multimodal
Farholugdl et Er 54 hospital wards in total. strategy from 29.8% to 90.98%
al.
Iran S':‘Ptroven;et?]t Methodology: p<0.05", (SPSS system)
s r':'a egty a h'e Components of WHO Multimodal Hand Hygiene
€ I: gpﬁ; ne Improvement Strategy ’ *(p<0.05) statistically significant

A 24-hour observational study. Averagely low compliance rate, 22%.

ISR There are no significant differences

i i 5 different wards, 307 healthcare workers
Kolola et o - inth in the compliance rates between the
among healthcare included in the study. o :
al.” workers . wards. There is a higher compliance
Ethiopia in Debre Berhan Methodology: rate on the peadiatric ward and
Astandardized WHO’s hand hygiene neonatal intensive care unit (26.5% i

referral hospital. observation tool for direct observation. 27.5%).

A cross-sectional, observational study over a

1D EEEERS e three-week period in September 2011.

availability of Overall low hand hygiene

Yawson et handrubs and hand 15 clinical wards. compliance,
al.3 hygiene compliance Methodology: Ranging from
Ghana rate among Standardized checklist designed by the 9,2% to 57% for doctors and 9,6% to
healthcare workers Infection Prevention and 54% for nurses. The compliance rate
in the Korle-Bu was higher on the high-risk wards.

Control Unit of the hospital. The checklist is the
adaptation of the WHO Ward Infrastructure Survey.

Teaching Hospital.
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Van Dijk et al. conducted an observational study with
the aim of evaluating the effects of a friendly competi-
tion in hand hygiene compliance between 9 public hos-
pitals and 1 rehabilitation centre in the Netherlands.
For that purpose they devised a hand hygiene program
called Roll Up Your Sleeves based on monitoring and
feedback on hand hygiene compliance at 6-month in-
tervals over two years. The program comprised several
elements. There was individual e-learning about indica-
tions and hand hygiene techniques for nurses and doc-
tors. A free kick-off workshop was conducted in which
infection control staff, ward managers and head nurses
from every organization involved were acquainted with
the implementation strategy, rules, priorities, and goals
regarding hand hygiene and the program in question.
In order to train the teams a train-the-trainer program
was organized for the stakeholders from each organi-
zation who were trained to train healthcare workers
in their own organization on how to improve hand hy-
giene on wards. In observer training, infection preven-
tion specialists and other healthcare workers who were
trained for observation, were trained to carry out their
own internal audits. All education interventions were
based on the Hand Hygiene Australia program.” This
program is based on the WHO My 5 Moments for Hand
Hygiene approach. Observational data was collected
during a 2-hour period and at least 3 nurses were being
observed. Apart from nurses, doctors and other health-
care workers who were at that moment involved in care
were also included in the observation. In the final and
most important element, the participants and each
organization received a standardized feedback report
on hand hygiene compliance results after each round
of observation. Healthcare workers were observed in 5
observation rounds total, which were conducted over
a 2-year period at 6-month intervals. The hand hygiene
compliance rate before the implementation of the pro-
gram was 42.9%. After implementing the first phase
of the program, the e-learning, and the second phase,
kick-off workshop, the compliance rate increased for
2,2% to 45,1%. During the third phase it decreased to
41,2%. In this phase, 3 organizations implemented the
workshop and the compliance rate increased again. Af-
ter observer training in 7 organizations and team train-
ing in 2 organizations the compliance rate increased to
53.9% in the period between September 2014 and May
2015. At the end of the study the average compliance
rate for all organizations was 51,4%, which was a statis-
tically significant increase of 8.5% (p<0.001) (with great
variations between the organizations, from -11.5% to
+33.3%), from the beginning till the end of the study.

Furthermore, the compliance rate differed between the
wards as well. There was a low increase in the compli-
ance rate on the surgical wards (only 6.9%), while on
the gynecology wards there was an increase of 20,5%.
The neonatal wards had the highest increase of 72,6%.
Study limitations come from the fact that the organiza-
tions could choose which interventions to implement
and in which time period. Besides the necessary inter-
ventions of observation and providing feedback, the
organizations were allowed to introduce their own in-
terventions (outside the Roll Up Your Sleeves program).
This study proves that hand hygiene can be improved
outside the framework of a set strategy with strictly de-
fined rules.®®

In 2017 Kolola et al. conducted a 24-hour observational
study based on the guidelines of the WHO hand hy-
giene observation method for measuring compliance
on 5 different wards (medical, surgical, neonatal inten-
sive care unit, paediatric, obstetrics and gynecology).*
Observation was conducted during 24 hours in order
to minimize the selection bias and the possibility of
systemic bias. Data was collected using the standard-
ized WHO’s hand hygiene observation tool for direct
observation.'® Prior to observation, the observers were
trained in accordance with the WHO’s hand hygiene
observation method. Each observer had to separately
fill in the observation form while observing the same
healthcare worker and the same sequence of providing
care. The results were then compared and any differing
information was discussed. The observation process
was repeated until there was concordance in terms of
the number of hand hygiene opportunities and hand
hygiene actions. Three nurses directly observed 261
healthcare workers in direct contact with patients or
their surroundings, and recorded all hand hygiene
opportunities and hand hygiene actions. Healthcare
workers were not aware of being observed in order to
minimize the Hawthorne effect. According to the WHO
recommendation, more than 200 opportunities per
ward were observed. During the study a total of 917
hand hygiene opportunities were observed. The overall
compliance rate was 22%. The compliance rate for doc-
tors was 20.6%, 22.9 % for nurses, 21.2 % for midwives
and 23.2 % for other healthcare workers. The neonatal
intensive care unit and pediatric ward had the highest
rate of compliance, 27,3% and 26,5% respectively. The
rate of compliance according to the My 5 Moments for
Hand Hygiene was lower before patient contact (2.4%)
before the aseptic procedure (3.6%) and after contact
with patient surroundings (3.3%). Higher level of com-
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pliance was found after exposure to bodily fluid (75.8%)
and after patient contact (42.8%). Rubbing hands with
alcohol-based handrub was performed in 95 (47.0%)
out of 202 hand hygiene actions. The reason for such a
low level of hand hygiene compliance was stated to be
the lack of implementation of a multimodal strategy for
improving hand hygiene. There were no visual remind-
ers in the workplace, and similarly, there was no long-
term evaluation and performance feedback on hand
hygiene.

Tschudin-Sutter et al. conducted a prospective observa-
tional study at one university hospital in Switzerland.*
The aim of the study was to assess the healthcare work-
ers compliance with the guidelines on proper hand hy-
giene technique based on the evaluation of observing
guidelines on proper use of handrub which consists
of 6 steps.* During the study period from 2010 to 2013
the observation of hand hygiene was observed on 15
hospital wards: 5 medical and 5 surgical wards, 2 emer-
gency ward departments, 2 intensive care units and one
bone marrow transplant unit. All observations were
performed by 3 trained observers during 520 hours of
direct observation. What was observed was the compli-
ance with the My 5 Moments of Hand Hygiene approach.
Additionally, the individual steps of hand hygiene tech-
nique outlined by the WHO* were also observed, and
they are: (1) rubbing hands palm to palm, (2) palm to
palm with interlaced fingers, (3) right palm over left dor-
sum with interlaced fingers and vice-versa, (4) backs of
fingers to opposing palms with fingers interlocked, (5)
rotational rubbing of left thumb clasped in right palm
and vice versa and (6) rotational rubbing, backwards
and forwards with clasped fingers of right hand in left
palm and vice versa. Overall, 2,662 hand hygiene oppor-
tunities were observed, mostly among nurses (65.3%),
doctors (21.7%), and other healthcare workers (13%).
The highest compliance rate was observed ,after touch-
ing the patient*(41.9%), followed by ,before touching the
patient“ (31.9 %). In total, compliance rate was 93.2%.
With regards to different wards, the highest compliance
rate was observed in intensive care units (100%) and
emergency wards (94,8%), and the lowest compliance
rate was observed on surgical wards (90%). With dif-
ferent healthcare professions no significant difference
were observed and the compliance rate remained high.
Nurses had a somewhat higher compliance rate com-
pared to doctors, 93.6 % to 91.5%. Compliance rate with
the proper hand hygiene technique (6 steps) was 8.5%,
and most of the healthcare workers followed steps 2
and 3. Such relatively low compliance rate decreased

in proportion to the increase in employment duration
(p=0.002). Even though compliance with hand hygiene
opportunities was high, the proper technique of using
alcohol-based handrub was used in <10 % of all hand
hygiene opportunities. Young healthcare workers and
those employed for shorter time periods more likely
followed to all 6 steps of hand hygiene.*?

In 2013, Yawson et al. construed a cross-sectional, ob-
servational study to assess the availability of handrubs
and hand hygiene compliance rate among healthcare
workers in the Korle-Bu Teaching Hospital in Ghana.?
Wards included in the study were: pediatrics, internal
medicine, surgery, gynaecology and obstetrics, and
central hospital laboratory (venipuncture laboratory).
Those 5 wards were chosen based on the clinical servic-
es they provide and critical importance of hand hygiene
in infection prevention among healthcare workers and
patients. Over 3 weeks, healthcare workers including
doctors, nurses and laboratory staff, were observed by
inconspicuous observers. Data was collected using the
standardized checklist designed by the Infection Pre-
vention and Control Unit of the hospital. The checklist is
the adaptation of the WHO Ward Infrastructure Survey
and is one of the tools to monitor and evaluate hand hy-
giene and is part of the WHO’s multimodal strategy.'” Six
observers who had prior training, and who had experi-
ence in infection prevention, collected the data. The ob-
servers collected data in pairs, in an unobtrusive man-
ner, so that their presence did not affect the work of the
observed healthcare workers. Each ward was observed
at a different time of day for two days. In order to limit
observer bias, every ward was observed by a different
pair of observers each day. Hand hygiene compliance
was assessed using My 5 Moments for Hand Hygiene.
Hand hygiene compliance was considered effective if
50% or more of the healthcare workers followed the
recommended techniques during the observation pe-
riod. Effective hand hygiene in this study was based
on the recommendations from the WHO Hand Hygiene
Technical Reference Manual® and it included the use of
alcohol-based handrub and washing hands with soap
and water. The rate of compliance was measured as a
ratio between hand hygiene actions and hand hygiene
opportunities. The observed healthcare workers were
nurses and doctors. In general, the compliance rate was
low. Before examining the patient, the lowest doctor
compliance rate was 9,2% on the pediatric ward com-
pared to the 21.7% compliance rate as the lowest per-
centage after examining a patient. Similarly for nurses,
the lowest compliance rate was 9.7% on surgical and
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emergency wards, compared to 22% compliance rate as
the lowest percentage of compliance on the children’s
emergency ward. Both professions had a higher compli-
ance rate for all 5 moments for hand hygiene at the neo-
nataology intensive care unit. Both doctors and nurses
have demonstrated a low compliance rate while being
exposed to bodily fluids and while touching mucous
membranes. It was observed on all wards that almost
all healthcare workers which performed hand hygiene
used soap and running water, while the use of alcohol-
based handrub was observed on pediatric wards. Out
of the observed healthcare workers, less than half used
alcohol-based handrub as a hand hygiene method.
Overall hand hygiene compliance ranged from 9.2% to
57% for doctors and from 9.6% to 54% for nurses.*®

Kalata et al. conducted a single-blind observational
study in two parts with the aim of assessing the adher-
ence to hand hygiene protocol by doctors and medical
students at Queen Elizabeth Central Hospital in Blan-
tyre in Malawi.'* The study was divided into two parts; a
single blind study which included the observation of the
respondents by trained nurses who filled in a standard-
ized WHO’s hand hygiene observation tool; and the sec-
ond part where respondents filled in a questionnaire.
According to the WHO recommendations, hand hygiene
effectiveness was defined as completing at least 6 out
of 7 steps (80%) of the hand hygiene technique when
using alcohol-based handrub, or completing at least 8
out of 10 steps (80%) of the hand hygiene technique
when using soap and water before and after direct con-
tact with patients. The sample consisted of doctors and
medical students and the names of the observed par-
ticipants were randomly selected. The sample size was
116 but only 58 participants were observed. Every ward
at the hospital had at least 4 washbasins with soap
and at least two wall alcohol-based handrub dispens-
ers near patient beds. Data collection occurred in two
stages. Firstly, the study participants were being ob-
served without their knowledge on two ward rounds by
trained nurses who monitored hand hygiene using the
observation tool. Secondly, each participant was then
asked tofill in a participant’s questionnaire. The results
show that doctors disinfected their hands more often
than medical students (p<0.05), but for both groups
the effectiveness was similar and also very low (p=0.2).
The doctors had a total of 479 disinfection opportuni-
ties, with 147 hand disinfections (30.7%), and only 41
(27.9%) effective disinfections. Medical students had
243 disinfection opportunities and performed only 23
(9.5%) disinfections with only 10 (43.5%) effective dis-

infections. Compliance rate was very low, only 23.5%
compared to 30% of effective hand disinfections. Ef-
fective disinfection implied all protocol hand hygiene
steps. There was a statistically significant difference
between the professional category and hand hygiene
procedure (p=0.01); however, there was no statistically
significant difference between the professional catego-
ry and effective hand hygiene, and between the avail-
ability of alcohol-based handrub and hand hygiene ac-
tivity (p=0.48). The authors stated the following reasons
for low hand hygiene compliance rate: forgetfulness (9
participants), unavailability of hand disinfectants or
soap (9 participants), great workload and too many pa-
tients (8 participants), negligence (3 participants) and
inadequate placement of the washbasins with soap and
disinfectant at remote ends of hospital wards. The main
limitation of the study was a small sample size.*

Discussion

Healthcare associated infections are a major patient
safety issue and their surveillance and prevention must
be a priority in environments and institutions that ad-
vocate for safer healthcare. The impact of healthcare
associated infections includes prolonged hospital
stays, long-term disability, increased resistance of mi-
croorganisms to antimicrobial drugs, high additional
financial burden, high costs for patients and their fami-
lies, and excess mortality. Although the global problem
of healthcare associated infections is difficult to fully
illustrate, due to difficulties in gathering data, it perme-
ates every healthcare facility and system in the world.
Overall estimates state that at any given time this prob-
lem affects more than 1.4 million patients worldwide in
developed and developing countries.?

With the aim of solving this issue, in 2005 as part of the
WHO Patient Safety Programme, a First Global Patient
Safety Challenge was initiated under the name Clean
Care is Safer Care in order to attract international inter-
estand action concerningthe critical issue of healthcare
associated infections and patient safety and concern-
ing the important role that hand hygiene compliance of
healthcare workers has on reducing HCAI rates. In 2009,
WHO Patient Safety Programme launched a campaign
SAVE LIVES: Clean Your Hands, an initiative that aims



Bukovi¢ E. et al. Compliance with Hand Hygiene Among Healthcare Workers in Preventing Healthcare Infections... J. appl. health sci. 2021; 7(1): 57-69 65

to ensure a lasting global, regional, national and local
interest in hand hygiene in healthcare. In particular, the
program reinforces interest in the My 5 Moments for
Hand Hygiene approach as a key element in protecting
the patient, healthcare worker and healthcare environ-
ment from the spread of pathogens and thus reducing
the incidence of healthcare associated infections.

Successful and lasting hand hygiene improvement is
achieved by applying multiple actions in the fight against
various obstacles both in the working systems and in be-
havior. Based on the evidence and recommendations of
the WHO Guidelines on Hand Hygiene in Healthcare, a
number of components put together form an effective
multimodal strategy forimproving hand hygiene. For this
reason, it has been proposed that the WHO’s multimodal
hand hygiene improvement guidelines on hand hygiene
in healthcare be transferred into practice, with the help
of a wide range of practical tools (implementation tools)
ready for use and application. The key components of
the strategy are: [1] system change: ensuring that the
necessary infrastructure is in place to allow healthcare
workers to practice hand hygiene (soap, paper towels,
alcohol-based handrub), [2] education: providing regular
training on the importance of hand hygiene, based on
the My 5 Moments for Hand Hygiene approach, and cor-
rect procedures for hand hygiene, for all healthcare
workers, [3] evaluation of hand hygiene and infrastruc-
ture, along with related perceptions and knowledge of
healthcare workers while simultaneously providing feed-
back on performance and results, [4] reminders in the
workplace: encouraging and reminding healthcare work-
ers about the importance of hand hygiene and about the
appropriate indications and procedures, and [5] safe
working environment: creating an environment and per-
ception that facilitate raising the awareness about pa-
tient safety and at the same time guarantee the consider-
ation of hand hygiene improvement as a high priority at
all levels, including active participation at the institution-
al and individual level, the awareness of individual and
institutional capacity for change and improvement and
partnership with patients.” The implementation of the
WHO Multimodal Hand Hygiene Improvement Strategy
has proven to be effective in increasing the compliance
rate of healthcare workers in performing hand hygiene.
This is evidenced by the research of Farhoudi et al. ana-
lyzed in this paper, in which the hand hygiene compli-
ance rate improved from 29.8% to 70.9%. By applying
this approach, the compliance rate also increased for all
components of My 5 Moments of Hand Hygiene. The ef-
fectiveness of the multimodal strategy is supported by

the quasi-experimental study by Shen et al.® where the
compliance rate in a total of 23 hospital wards improved
from 66.2% to 80.5%, after the implementation of all ele-
ments of the strategy. Furthermore, the correctness rate
of hand hygiene techniques improved from 47.7% to
88.3% after the intervention. The increase in compliance
was statistically significant (p<0.05) for all professional
categories.’® Furthermore, the quasi-experimental study
by Allegranzi et al.* on as many as 55 hospital wards in 43
hospitals, showed similar changing results. The overall
average compliance rate prior to the interventions in-
creased from 51% to 67.2% after the interventions.
Changing the system has proven to be one of the most
important steps inimplementing change in many institu-
tions. Shen et al. also mentioned this problem as one of
the factors of reduced hand hygiene. By implementing
measures such as increasing the provision of alcohol dis-
infectants and disposable paper towels and placing
posters with instructions on hand hygiene, a significant
step towards increasing the compliance rate has begun.
This measure has proved particularly crucial, but often
problematic to implement in developing countries.’®
Namely, the results of the analyzed articles by Yawson et
al.B and Kalata et al.** support low compliance rate in de-
veloping countries. In the study conducted by Yawson et
al., alcohol-based disinfectants were available on only 3
wards of the 15 included in the study, and only 7 wards
had soap stored in perforated containers (which was the
preferred option), while on 7 wards soap was left on orin
the washbasin. Basic equipment, such as liquid soap dis-
penser, was not available on 5 wards. Although 10 wards
had a liquid soap dispenser, liquid soap was available for
use on only 4 wards. In their research Kalata et al., in the
results of the survey conducted among 31 participants,
show that the answer for not performing hand hygiene,
which was “lack of soap or disinfectant”, was present in
as many as 9 participants. Allegreanzi et al. in their study,
which included developed and developing countries,
states that the effect of interventions on hand hygiene
compliance was greater in low- and middle-income
countries than in high-income countries, and that, as ex-
pected, greater hygiene compliance was easier to achieve
in low- and middle-income countries.’ This certainly
demonstrates a positive picture, and that is that with the
implementation of simple interventions, such as educa-
tion and provision of basic resources, we can significant-
ly contribute to improving patient safety, which is cer-
tainly a priority in healthcare. The change of the system
by a better supply and the preferred use of alcohol-based
handrub as one of the techniques of hand hygiene, after
the implementation of the WHO strategy, was a key de-
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terminant of practice improvement.?® The multimodal
strategy is only a framework for improving hand hygiene
quality. According to the results of the systematic review,
there is a clear difference between studies in which a
multimodal strategy (Farhoudi et al.) or its modifications
(van Dijk et al.) were applied, as opposed to the other 4
articles in which the compliance rate was evaluated
based on the compliance with My 5 Moments for Hand
Hygiene approach or proper hand hygiene technique.
Developing monitoring programs aimed at evaluating
hygiene effectiveness, and not just observing opportuni-
ties for its implementation, is especially needed in insti-
tutions where the compliance rate is defined as high, but
where the compliance with the correct steps of hand hy-
giene techniques is not observed or assessed. This fur-
ther raises the question of how much fulfilling all the hy-
giene opportunities (thus achieving a high rate of
compliance) really solves the problem of infections, i.e.,
transmission of bacteria and microorganisms, and which
factors affect the long-term decline in hand hygiene effi-
ciency. Proper hand hygiene training programs should
be offered multiple times during professional life to en-
sure a greater degree of infection protection.” Taking in-
to consideration professional categories and hospital
wards, some differences were also observed. The data
presented in the analyzed articles related to professional
categories lack consistency and uniformity in terms of a
more specific definition of the included professional cat-
egories. Analyzing the articles, the largest differences in
compliance rates were observed between nurses and
physicians. Nurses showed a higher compliance rate de-
spite a higher number of hand hygiene opportuni-
ties.>!1416 Since in most cases nurses make up the larg-
est group of healthcare workers, it is not surprising that
the nursing profession is so well represented in these
studies and accounts for most of the sample.?® Research
by Huis et al. (2013), in terms of professional category,
focused exclusively on the nursing profession (N=2733),
and thereis no doubt that the results, although primarily
intended for the evaluation of the nursing profession,
can be significant guidelines for other professional
groups?! Analyzing hospital wards, the highest compli-
ance rate is visible in intensive care units, more precisely,
in neonatology units. This actually speaks in favor of the
fact that the highest incidence of healthcare associated
infections is actually in the intensive care units. The data
show that in these units, 19.5% of patients had at least
one healthcare associated infection, as opposed to an
average of 5.2% incidence of healthcare associated infec-
tions on other hospital wards. The ECDC estimates that
5.7% of patients, or one in 18 patients, that is, 80,000 pa-

tients in European hospitals have an infection every day.
This confirms that healthcare associated infections re-
main a major public health problem for patients in the
field of acute care in Europe.? In all analyzed articles, the
direct observation method was used as the research
method. Currently, such “direct observation of partici-
pants” is considered the gold standard in measuring
hand hygiene compliance. The advantages of such a
method are quick identification of potential problems
related to staff (e.g., lack of motivation, lack of knowl-
edge), identification of lack of resources and the possibil-
ity of error in hand hygiene, and thus easier individual
education immediately after monitoring. Furthermore,
when analyzing the results, one encounters a psycholog-
ical phenomenon called the Hawthorn effect, which
states that participants increase their effectiveness and
resort to more socially desirable behaviors when they
know they are being observed. For this reason, when us-
ing the direct observation method, the bias factor must
be taken into account when collecting data.” Koff et al. in
their research conclude that the electronic device is a
more reliable system for monitoring hand hygiene com-
pliance.* Namely, an electronic device called The Sprixx
GJ device is an alcohol-based handrub that dispenses
0.75 ml of solution when the piston is activated and it re-
minds you of performing disinfection every 6 minutes,
while recording every performed action. It allows you to
document the timestamp for each hand hygiene decon-
tamination (HHDE) event on a digital memory chip, and
also allows you to download your hand hygiene actions
to the Microsoft Access Database (Microsoft Co., Seattle,
WA). The results have shown that the use of the device
contributed to significant improvements in compliance
with hand hygiene implementation, from an average of
53% prior to the study to an average of 75% during the
study period. With advances in technology and continu-
ous research into the effectiveness of such devices, it will
be possible to replace the direct observation method
with similar devices, and it will also be possible to imple-
ment newer approaches to measuring compliance in this
field of research.?*?* The use of alcohol-based handrubs
isthe gold standard in hand hygiene and its availability is
a key factor in hand hygiene improvement. That presents
a problem in the developing countries, due to procure-
ment and high cost of these products. To address this
problem, the WHO’s multimodal strategy offers a guide
for local alcohol production in hospital pharmacies or
other similar local facilities. Local production is carried
out in many healthcare facilities around the world and is
carefully monitored and evaluated by the WHO.?
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Conclusion
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SURADLJIVOST ZDRAVSTVENIH DJELATNIKA PRI PROVEDBI HIGIJENE RUKU
U SPRJIECAVANJU INFEKCIJA POVEZANIH SA ZDRAVSTVENOM SKRBI

— SUSTAVNI PREGLED LITERATURE

Sazetak

Uvod: Suradljivost zdravstvenih djelatnika pri proved-
bi higijene ruku predstavlja vodeci javnozdravstveni
problem. Godisnje 37 000 pacijenata umre od neke bol-
nicke infekcije. Pojava bolnickih infekcija moze se pre-
venirati, a higijena ruku jedna je od osnovnih mjera pre-
vencije. Tijekom svakodnevne prakse ruke zdravstvenih
djelatnika dodiruju neprekidni slijed povrsina, razlicitih
tvari i nezivih predmeta, stoga je pravilna higijena ruku
prvi korak u sprje¢avanju prijenosa mikroorganizama
izmedu pacijenta, okoline i zdravstvenog djelatnika.

Cilj: Utvrditi suradljivost zdravstvenih djelatnika pri
provedbi higijene ruku u skladu sa smjernicama Svjet-
ske zdravstvene organizacije kroz sustavni pregled lite-
rature.

Metode: Sustavni pregled literature s pomocu smjerni-
ca PRISMA u bazi podataka PubMed u cilju pronalazenja
Clanaka koji evaluiraju provodenje smjernica higijene
ruku zdravstvenih djelatnika i stupanj suradljivosti pre-
ma smjernicama Svjetske zdravstvene organizacije.

Rezultati: U obradu je uklju¢eno Sest ¢lanaka analizira-
nih na temelju kriterija dostupnosti cjelovitog teksta i
godina publikacije izmedu 2010. i 2020. godine. Stopa
suradljivosti bila je najveca u studijama koje su primje-
njivale multimodalnu strategiju higijene ruku Svjetske
zdravstvene organizacije ili njezine modifikacije.

Zakljucak: Visedimenzionalni pristup poput multimodal-
ne strategije Svjetske zdravstvene organizacije ili njezinih
lokalnih modifikacija pokazuje se kao najbolji pristup u
rjeSavanju problema suradljivosti zdravstvenih djelatni-
ka pri provedbi higijene ruku. Prostor daljnjim istraZiva-

njima otvara se u pronalazenju bolje metode mjerenja
suradljivosti, tehnoloski usmjerenom pronalasku boljeg
rjeSenja za primjenu alkoholnog dezinficijensa, vedoj
usmjerenosti k evaluaciji pravilne tehnike higijene ruku
te osiguravanju dugorocnijih programa edukacije u cilju
ostvarenja najbolje efikasnosti provedbe higijene ruku
medu zdravstvenim djelatnicima.

Kljucne rijeci: higijena ruku, Svjetska zdravstvena organizaci-
ja, stopa suradljivosti, zdravstveni djelatnici




