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ABSTRACT
Background  A set of interventions in a hand hygiene 
change package was developed in a pilot ward by the end 
of 2017. In 2018, Changi General Hospital embarked on 
scaling up the change package to other wards with the 
intention to eventually spread the hand hygiene change 
package hospital-wide.
Methods  Changi General Hospital conducted a quality 
improvement project on hand hygiene with the intention 
to effect organisation-wide improvement in hand 
hygiene. Spread methodologies such as the Institute for 
Healthcare Improvement’s framework for Spread and 
various complementary spread concepts such as having 
an organisational strategy, which plans for spread as early 
as possible, and addressing social aspects of change were 
applied in order to scale up and spread a change package.
Setting  A general tertiary care hospital in Singapore.
Results  Overall hospital-wide hand hygiene compliance 
improved from a median of 66% during the pilot phase to 
73% in the scale-up phase (p<0.05) to 82% during the 
spread phase (p<0.05).
Conclusions  A systematic approach to hand hygiene 
improvement based on spread literature successfully 
improved and sustained hospital-wide hand hygiene 
compliance. Success factors included the development of 
a change package that had clear guiding principles, with 
the intent to create proactive learning cycles within units 
which could be adapted to work in various contexts.

INTRODUCTION
Literature suggested that hospital-acquired 
infections (HAIs) were a common issue 
worldwide, and between 5% and %10 of 
patients admitted to acute care hospitals 
acquired new infections.1 HAI would result in 
patients having two and a half times longer 
length of stay, which resulted in almost three 
times higher hospital costs.2 In addition 
to the impact on patients, literature also 
suggested that the financial burden of six 
common types of HAI was higher than the 
total financial burden of 32 major communi-
cable diseases, which showed the implications 
of HAI on the wider healthcare system if left 
unaddressed.3 Poor hand hygiene compli-
ance had been shown to be contributing to 
patients acquiring HAI.3

In 2015, a pilot project was started to test 
out the value of a multifaceted set of hand 

hygiene interventions which was the recom-
mended approach for hand hygiene improve-
ment efforts.4 At the start of the project, 
hospital-wide hand hygiene compliance was 
around 60%, which would be referenced as a 
baseline prior to improvement efforts.

The project successfully increased overall 
hand hygiene compliance in the pilot ward 
by 20%–30% from baseline in 3 years.

The interventions could largely be divided 
into three phases. Details of the interventions 
tested could be found in the paper published 
by Poulose in 2022.5

Phase 1 was focused mainly on Education 
and an Audit-feedback process. Phase 2 relied 
on incentives and social pressure, with the 
interventions mainly focused on positive rein-
forcement and culture building. Based on the 
learnings from the earlier phases, the project 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Healthcare organisations worldwide have been in-
troducing multimodal hand hygiene improvement 
strategies as recommended by WHO to improve hand 
hygiene compliance. The Institute for Healthcare 
Improvement Spread Framework likewise is a well-
known framework for full-scale implementation of 
successful interventions from pilot sites. However, 
there is limited literature that explains how spread 
methodologies complement hand hygiene improve-
ment strategies.

WHAT THIS STUDY ADDS
	⇒ This study explains the process of developing a 
hand hygiene change package that had clear guid-
ing principles which could be adapted to work in 
various contexts and how spread methodologies 
were applied throughout the improvement journey.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ This study was built on established hand hygiene 
improvement strategies and literature on spread 
methodologies and would contribute to the body of 
knowledge in these subject areas. Illustrating how 
these theories or frameworks were operationalised 
and applied to the real-world context would help 
practitioners apply them in their own context.
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then moved on to phase 3, which was driven by a hand 
hygiene change package that was successfully tested out 
in the pilot ward.

In this paper, the findings of efforts to scale up and 
spread the hand hygiene change package from March 
2018 onwards would be shared. The timeline for the 
project could be found in the figure below (figure 1).

METHODS
Setting
Changi General Hospital is a tertiary care government 
restructured hospital with over 1000 beds serving the 
eastern population of Singapore.

Project design
When the hand hygiene project first commenced in 2015, 
the intention was to eventually spread the interventions 
hospital-wide. The Model for Improvement6 was the foun-
dational methodology that underpinned the improve-
ment efforts throughout the project. Literature from the 
WHO on guidelines on hand hygiene in healthcare7 and 
implementation of the WHO multimodal hand hygiene 
improvement strategy8 also guided the organisational 
improvement efforts.

The organisation referenced the Institute for Health-
care Improvement (IHI) Spread Framework.6 The frame-
work consists of the following components for spread: 
the responsibilities of leadership, identification of better 
ideas, communication, strengthening the social system, 
measurement and feedback and knowledge management.

For the component of responsibilities of leadership, 
the senior management played a key role in identifying 
hand hygiene as a key strategic initiative and deciding 
that the target population would be all professional 
groups active in the wards. There was also careful plan-
ning of the set-up for spread from the very outset, with 
the senior management identifying early adopters, a suit-
able pilot site, assigning of executive sponsors to provide 
resources and setting up of a multidisciplinary team. 
The pilot team comprised a doctor and a nurse manager 
as team leaders for this project. Members of the team 
included ward nurses, physiotherapists, a radiographer, 
an infection prevention and control nurse and facilitators 

from the quality improvement (QI) department. The 
pilot team also engaged representatives from the hospital 
porters and housekeeping staff as ad-hoc members of the 
team. The pilot team was meant to be representative of 
the professional groups that the change would eventually 
impact.

For the component of identification of better ideas, a 
medical ward with 44 beds was selected as the pilot site 
as the unit leaders were known to be supportive of hand 
hygiene-related initiatives. The idea was that interven-
tions that worked well in a dynamic environment such 
as a medical ward would likely be more easily adapted 
into more controlled environments or have their prin-
ciples applied to other dynamic settings. Robust testing 
was done during the pilot project to continually look for 
better ideas. Ideas that worked well were refined, while 
ideas that were unsuccessful were discontinued. The 
project team then identified the ideas that should be 
included in the change package. There were also infra-
structural improvements during the pilot phase, such as 
the change to a new alcohol hand rub product that had 
moisturising ingredients and the repositioning of auto-
matic alcohol hand rub dispensers to be near personal 
protective equipment.

For the component of strengthening the social system, 
when the pilot project was completed after 3 years and 
developed a change package, the senior leadership 
continued to play a key role in reaffirming scale-up and 
spread plans and creating the social system by securing 
the commitment of departmental heads and getting the 
right staff on board to support scale-up and spread efforts. 
When the scale-up efforts were completed and the change 
package robustly tested, a spread team was established 
to spread the interventions to the rest of the applicable 
care settings. The organisation felt that it was necessary 
to create a new spread team as the pilot team had already 
done an extensive amount of work over 3 years to come 
up with the change package and that the burden to drive 
the spread efforts should not be placed on the same 
group of staff. Therefore, a new spread team was set up 
to drive spread efforts with key members of the pilot team 
playing an advisory role instead. Outpatient areas and the 
emergency department were excluded from the spread 
efforts due to their unique set-up requiring a different set 
of improvement strategies.

For the component on communication, the spread 
team worked out communication strategies such as 
holding engagement sessions with departmental heads 
and ward leaders at the start of the spread phase. Before 
implementation, briefings were also done at communica-
tion platforms of various professional groups to inform of 
the change ideas and how they would impact the ground.

For the component of measurement and feedback, the 
project team regularly reported hand hygiene rates to 
senior leadership, received feedback on matters such as 
the strategic direction and garnered support in matters 
such as approval of key initiatives, securing resources and 
removal of obstacles. Regular updates by the spread team 

Figure 1  Timeline of the project.
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and respective department hand hygiene representatives 
on hand hygiene rates and change ideas at various plat-
forms also acted as a form of accountability and contrib-
uted to the sustenance of hand hygiene rates.

For the component of knowledge management, depart-
ment champions who were part of the spread team were 
consulted and helped explain the thinking behind the 
change ideas and adaptations relevant to the respective 
profession groups. Day-to-day managers were also invited 
to share their experience with department representa-
tives at spread team meetings.

INTERVENTIONS
Various hand hygiene initiatives were tested out in the 
pilot site, and the pilot team eventually came up with 
a hand hygiene change package that was based on the 
concept of creating a proactive learning cycle to improve 
hand hygiene practices within a unit. Units could refer to 
wards, clinical teams or departments.

The concept consisted of four phases which happened 
sequentially as the earlier phase would lay the foundation 
for the later phases to build on.

The first phase, the preparation phase’s focus was on 
enabling the unit leader, for example, nurse managers 
for wards, senior physicians for inpatient medical teams, 
etc. Unit leaders were equipped with knowledge of audit 
standards and feedback techniques so that they were able 
to contextualise hand hygiene principles for the interpre-
tation of unique situations and routine activities.

The second phase, the identification and feedback 
phase, involved unit leaders providing direct feedback 
to staff during their routine presence in unit operations 
and collecting information in a visual template that could 
be translated into a dashboard. Infection prevention and 
control nurses would likewise provide direct feedback 
to staff during their routine hand hygiene audits. This 
copartnership of unit leaders and auditors helped coach 
staff on the ground while driving a consistent message to 
the staff on the importance of hand hygiene.

The third phase, the closing of gaps phase, involved 
active mitigation by unit leaders where they identified and 
mitigated situations that led to an increase in the likelihood 
of non-compliance. This was aided by creating a system 

that gave data for local improvement to the unit leaders by 
requiring them to provide direct feedback and capturing 
the information in a visual template and dashboard. The 
direct feedback template was designed to be in grayscale 
in order for unit leaders to indicate their observations in a 
visual template that allows them to quickly pinpoint weak 
areas. Having much direct feedback given at certain time 
periods, activities or specific moments of hand hygiene 
would clearly point out that the interventions would need 
to be targeted at those areas. Templates used by different 
unit leaders would then be collated and the data reflected 
in a dashboard for the unit. The different colour stickers 
used in the dashboard would help differentiate the weak 
areas for different professional groups so that interven-
tions can be customised for each group.

The fourth phase, the building culture and strengthen 
system phase, involved initiatives driven by unit leaders 
that targeted the less tangible aspects of change. These 
initiatives included unit leaders customising initiatives 
that targeted the collective knowledge of staff, the aware-
ness of the five moments of hand hygiene and under-
standing the importance of hand hygiene. System-based 
initiatives that ensured sustainability in the unit included 
leaders incorporating hand hygiene content into the 
orientation of new staff, how one-to-one and group-based 
communication was done in the unit and acting on hand 
hygiene indicators. Positive reinforcement, which was a 
concept explored during the pilot phase, was also used to 
motivate staff and contributed towards culture building. 
This phase could also happen concurrently with the first 
phase but with the existing setup improved on from the 
learnings from earlier phases.

Using these concepts as key guiding principles, the 
team reviewed the many interventions tested out in the 
pilot ward and identified those that would be critical to 
operationalise these concepts to create a hand hygiene 
change package (box 1). Each component of the change 
package would target the different phases.

Following the development of the change package, the 
team prepared for the scale-up phase by reaffirming the 
scale-up plans with the senior management and identi-
fying three other wards for robust testing of the change 
package. As the pilot ward was a medical ward, one other 
medical ward and two surgical wards were identified as 
scale-up test sites to attempt to replicate the impact in a 
similar setting and to adapt changes in a different setting. 
Concurrently, there were efforts that made the change 
package work for the doctors, allied health and ancillary 
staff.

During the scale-up phase, the team clearly identified 
which were the core components of the change and which 
were the non-core components that could be tolerant 
to adaptation by the adoption units. Core components 
included equipping unit leaders and direct feedback 
driven by unit leaders. Therefore, training unit leaders, 
giving direct feedback and the use of the direct feedback 
template to record findings were established to be non-
negotiable aspects of the change.

Box 1  Hand hygiene change package

	⇒ Training on audit standards and feedback technique—phase 1: 
preparation phase

	⇒ Direct feedback template and hand hygiene dashboard (figures 5 
and 6)—phase 2: identification and feedback phase

	⇒ Suggested process to address weak areas identified by the dash-
board—phase 3: closing of gaps phase

	⇒ Hand hygiene educational materials—phase 3: closing of gaps 
phase

	⇒ Discussion about hand hygiene in unit or team communication plat-
forms (eg, safety huddles and roll call)—phase 4: building culture 
and strengthen system phase
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Non-core components included how the leaders carried 
out their mitigation strategies and initiatives. Therefore, 
the suggested process to address weak areas and hand 
hygiene educational materials were provided only as a 
reference to the unit leaders for carrying out mitigation 
strategies. It was also left to the unit for identifying the 
right platform for communication about hand hygiene 
practices and initiatives.

When the three scale-up test sites showed that they 
sustained high levels of hand hygiene compliance, senior 
management played a role in setting up a Surgical Hand 
Hygiene Taskforce and Medical Hand Hygiene Taskforce, 
as they were convinced that both disciplines had a unique 
set of challenges, and efforts should be led by staff from 
the respective disciplines. The leaders from the pilot team 
were asked to help with spread efforts on an advisory 
basis while new leaders were appointed to drive spread 
efforts. Efforts of both taskforces were coordinated by a 
core group of clinician leads, an infection prevention and 
control nurse, QI facilitators and advisors from the pilot 
project. Members were doctors, nursing and allied health 
staff who were appointed as hand hygiene champions of 
their department. Training of unit leaders commenced 
from January 2019, and by April 2019, the change package 
was rolled out to all units and profession groups (table 1).

Having established the core components and non-core 
components of the change package and understanding 
the challenges faced by the different groups that the 
change package would be applicable to, varied strategies 
and adaptations were made for the change package to 
work in the context of the various groups. The following 
table summarises the challenges faced, strategies 
employed, and adaptations made while retaining the key 
principles of having unit leaders who owned the problem, 

gained awareness of the gaps and drove change by initi-
ating interventions (table 1).

RESULTS
Hospital-wide hand hygiene compliance improved 
from a baseline of 60% to 66% in the pilot phase to 
73% in the scale-up phase and 82% in the spread 
phase over a period of 5 years (figure 2). A two-sample 
t-test was used to determine the statistical significance 
of the results from the pilot phase (66%) to the scale-
up (73%) phase, and the improvement was statistically 
significant (p<0.05). A two-sample t-test was also used 
to determine the statistical significance of the results 
from the scale-up phase (73%) to the spread phase 
(82%), and the improvement was similarly statistically 
significant (p<0.05).

Hospital-wide compliance to the change package, 
which was the process measure, also increased from 
a median of 50% to 97% from July 2019 onwards 
(figure  3). This improvement was attributed to the 
taskforces having an overview of the compliance rates 
to the change package for each unit and sharing it 
during meetings from July 2019 onwards. This helped 
the taskforces to identify and work more closely with 
the units that were facing issues adapting to the change 
package.

Hospital-wide Methicillin-resistant Staphylococcus 
aureus (MRSA) acquisition rate decreased from 7% in 
2015 to 2% by 2019 (figure  4), and the results were 
congruent with findings from the literature that hand 
hygiene compliance had a negative correlation with 
healthcare-acquired infections (table  2), including a 
decrease in serious infections.9 10

Table 1  Adaptation of the change package

Nurses (medical wards)
Nurses (surgical 
wards) Doctors

Allied health/ancillary 
staff

Key challenges Adjusting to the new 
practice of coaching staff in 
hand hygiene

Hesitancy in giving 
direct feedback to other 
professions

Team-based rather than 
ward-based with regular 
rotation resulting in the 
need to engage leaders 
of ward round teams to 
maintain ownership in 
ensuring good practice in 
their teams.

Staff were assigned to 
specific wards/units with 
regular rotation. Due to 
the operational structure, 
the importance placed 
by the department 
on driving good hand 
hygiene practice would 
be critical.

Strategies Pilot ward shared experience Engagement of leaders 
for buy-in

Ownership through 
consultant-led coaching 
audit

Departmental-level 
engagement through 
champions

Adaptation Representatives from the 
pilot team communicated to 
their respective professional 
groups

More time spent to 
prepare the ground
Easing in by starting 
with direct feedback to 
the same professional 
group

Consultants audited and 
coached juniors
Team-based initiatives to 
close gaps

Monthly departmental-
level sharing of results 
and education
Coaching by supervisors
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DISCUSSION
Our study would contribute to the body of knowledge in 
the improvement science domain of spread literature, 
and the findings of our work reaffirmed concepts such as 
having an organisational strategy which plans for spread 
as early as possible, having senior leadership involve-
ment, navigating the system factors and addressing social 
aspects of change.

Hospital-wide hand hygiene rates, being a strategic 
indicator, were monitored. It was expected right from 
the beginning that successful interventions from the pilot 
site needed to be scaled up and spread to applicable sites 
hospital-wide. Therefore, considerations about scaling up 
and spreading were factored in as early as possible.

Barker introduced the term, ‘scalable unit’ as the 
smallest representative facsimile of the system targeted 
for full-scale implementation.11 Improvement efforts 
done with the initial pilot team and the pilot site helped 
the team understand the representative subsystem that 
generated a set of context-sensitive change packages that 
could be refined at a broader range of settings. There-
fore, during the development of the hand hygiene change 
package, the team started coming up with concepts of 
how the change package was intended to work. Based on 
the guiding principles from the concepts, the team had to 
deliberate between which were the core components and 
non-core components of the change package and how 
they could be applied in the context of a representative 
subsystem. Horton explained that complex interventions 

were context-sensitive and tolerance to alteration would 
be key to making interventions work.12 In behavioural 
science, the ‘IKEA effect’ suggested that people valued 
self-made products more highly than identical, externally 
assembled versions, thus allowing for adaptation would 
be critical to enable interventions to be adopted.13 Grol 
suggested that several different theories from different 
disciplinary perspectives such as cognitive theories and 
behavioural theories provided insights into why non-
compliance happened and offered potential solutions.14 
Therefore, the change package would also have to be well 
thought out to be addressing these factors at a system 
level.

The selection of three wards for the scale-up phase 
was based on the applicable care setting. Likewise, when 
setting up the two taskforces for spread, members of the 
taskforces were also carefully selected to mirror the stake-
holders of the representative subsystem.

The National Health System Scotland defined spread 
to be, ‘when best practice was disseminated consistently 
and reliably across a whole system and involved the imple-
mentation of proven interventions in each applicable care 
setting’.15 Therefore, the scale-up phase took about 10 
months from adapting interventions from the beginning 
to ensuring that improved hand hygiene rates could be 
sustained for at least a 6-month period (achieved results 
that were statistically significant according to run chart 
rules)6 before moving on to the spread phase. The scale-
up phase was thus important to ensure that interventions 
were proven to be robust enough to be spread.

Dixon-Woods stressed the importance of social compo-
nents in spread efforts.16 Therefore, besides the technical 
aspects of the change package, the team put in extensive 
efforts in seeking buy-in from the departmental heads, 
appointing champions as members of the taskforces to 
get them to help in communicating about the initiative 
and empowering unit leaders to own the problem. For 
direct feedback to work at a system level, the culture 
where staff could remind each other regardless of profes-
sion and rank had to be inculcated through messaging 
at the organisational leadership level and role modelling 
at the unit leader level. Literature suggested that any 
attempt to influence key culture dimensions needed to be 
part of a much wider assemblage of mutually reinforcing 

Figure 2  Run chart of hospital-wide hand hygiene compliance rates.

Figure 3  Run chart of hospital-wide percentage compliance 
to change package.
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improvement activities.17 Therefore, the social compo-
nents of spread, which included the buy-in from leaders 
and champions, were critical for the success of the inter-
ventions. These social components of change comple-
mented the giving of direct feedback driven by unit 
leaders.

The IHI White Paper on ‘A Framework for Spread’ also 
advocated having a measurement and feedback system in 
place for the spread phase.18 The key measurements were 
the hospital-wide hand hygiene compliance rates and 
compliance to the change package. Hand hygiene rates 
of the individual departments within the surgical and 
medical disciplines, respectively, were also shared during 
regular meetings by the taskforces. This allowed the 
champions within the taskforces to have an idea of how 
their department’s hand hygiene rates compared with 
other departments. The better-performing departments 
were asked to share about their initiatives to promote 
learning, while the departments with poorer compli-
ance were asked about their challenges and to consider 
interventions that worked well in other departments. 
This allowed for organic cross-pollination of ideas across 
departments through the taskforce platform. During the 
initial months of spread, compliance rates to the change 
package were low. The monitoring of compliance rates 
allowed the taskforces to find out the challenges faced by 
certain departments and work with them to resolve issues 

which helped to improve compliance with the change 
package from July 2019 onwards.

There were various obstacles faced during the spread 
of the change package. During the initial stages, the 
surgical discipline faced greater challenges in getting 
buy-in from the leaders as there were greater levels of 
resistance towards the changes, especially in getting used 
to receiving direct feedback from staff from other profes-
sional groups. The 3-year pilot project helped gather a 
good level of buy-in from the medical discipline as profes-
sional groups were exposed to the changes in the pilot 
ward. On the other hand, the changes were relatively new 
to the surgical discipline, and exposure by staff was limited 
to the short period of less than a year during the scale-up 
phase. Considerable efforts were taken by the surgical 
taskforce to present the changes on various platforms. 
Surgical ward nurses were also more hesitant in giving 
direct feedback. A paper by Gardezi suggested that in 
the surgical discipline, especially in the operating room, 
nurses often feel constrained in what they are able to say 
or feel that they are a passive audience to others.19 The 
surgical taskforce set up an engagement session where 
surgical department heads engaged with the surgical 
ward leaders to assure them of the support. A significant 
number of unit leaders also had to be equipped during 
the early stages. This took quite a few training sessions 
held over a few months. Unit leaders also needed to be 

Figure 4  Run chart of hospital-wide hand hygiene compliance rate and hospital-wide MRSA acquisition.

Table 2  Comparison of hand hygiene compliance rates at various phases

Pilot phase 
median (January 
2015 to February 
2018)

Scale-up phase 
median (March 
2018 to January 
2019)

Difference in median 
between the pilot and 
scale-up phase

P value of the 
difference in median 
between the pilot 
and scale-up phase 
(two-sample t-test)

Spread phase 
median (February 
2019 to January 
2020)

Difference in median 
between the scale-up 
and spread phase

P value of the 
difference 
in median 
between the 
scale-up and 
spread phase 
(two-sample 
t-test)

66% 73% 7% 0.00 82% 9% 0.00
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convinced to take up a more active role in driving hand 
hygiene efforts in their respective units. Therefore, senior 
leaders had to engage the unit leaders and stressed the 
importance of the initiative. These challenges were even-
tually overcome, which led to significant improvement in 
hospital-wide hand hygiene compliance rates.

Due to the long study span of 5 years from 2015 to 2019, 
study limitations included being unable to establish the 

effect of factors external to the study such as external 
audits, benchmarking and scorecard indicator pressure 
on hospital-wide hand hygiene rates. The impact of the 
educational interventions was also not formally evaluated 
for this publication. Other study limitations include not 
having formal measurements for balancing indicators 
such as the number of skin complaints. From the 3-year 
pilot study efforts, skin complaints were not deemed to 

Figure 5  Direct feedback template. *Personal Protective Equipment (PPE).

Figure 6  Hand hygiene dashboard.
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have high enough frequency to require a formal measure-
ment, and interventions targeted at skin issues, such as 
having sufficient moisturisers and a change to a more 
moisturising hand hygiene product were also in place. 
The organisation’s concurrent safety culture efforts in 
promoting a speaking up culture may also have contrib-
uted to interventions such as the giving of direct feedback 
being more well received by the ground staff. The scope of 
this study also excluded the COVID-19 period when there 
were many external factors influencing hand hygiene 
rates during that period. At the point of publishing, hand 
hygiene compliance rates had been sustaining at higher 
rates than the rates achieved during the spread phase, 
ranging from 87% to 90% in the last 6 months of 2024.

CONCLUSIONS
The work by the pilot team and the two taskforces over a 
period of 5 years led to the development and spread of 
a change package to bring about improvement in hand 
hygiene. There had been a significant improvement in 
the hospital-wide hand hygiene compliance rate, which 
improved from a median of 66% during the pilot phase 
to 73% in the scale-up phase and was sustained at 82% 
during the spread phase by the end of 2019.

The work done during the hand hygiene improvement 
journey in the inpatient areas had built a strong foun-
dation for future hand hygiene improvement efforts in 
other areas of the hospital.

A change package for hand hygiene was successfully 
spread hospital-wide with success factors that included 
the development of a change package that had clear 
guiding principles with the intent to create proactive 
learning cycles within units which could be adapted to 
work in various contexts.
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