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S U M M A R Y

Background: Healthcare-associated infections (HCAIs) have a large negative impact on
morbidity, mortality, and quality of life. Approximately 9% of all patients hospitalized in
Sweden suffer from HCAI. Hand hygiene plays a key role and is considered the single most
important measure to reduce HCAI. The hospital organization works actively to reduce
HCAI. Implementing electronic systems to remind and/or notify healthcare workers raises
awareness of and adherence to hand hygiene. However, there is a paucity of studies
addressing individuals’ perceptions of having such a system and how the organization
works.
Aim: To investigate healthcare workers’ perceptions of infection prevention in the
healthcare organization and perceptions and acceptance of an electronic reminder system
that encourages good hand hygiene.
Methods: Qualitative descriptive design with data collected in eight focus group inter-
views including assistant nurses, nurses, and physicians (N ¼ 38). Content analysis was
applied and data were related to the Theory of Planned Behaviour.
Findings: Healthcare workers perceive lack of feedback from the hospital organization
and are positive towards an electronic reminder system to increase adherence to hand
hygiene. The electronic reminder system should not register data at an individual level
since it could be used as an instrument for control by the management that could be
stressful for staff.
Conclusion: In general, there is positive acceptance of the electronic reminder system,
and the respondents perceived it as having the ability to change behaviour. However, the
concept has to be further developed to protect the individual’s integrity and needs to be
used with feedback on a group level.
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Introduction

Healthcare-associated infections (HCAIs) have a large neg-
ative impact on morbidity, mortality, and quality of life [1].
Approximately 9% of all patients hospitalized in Sweden suffer
from at least one HCAI, at a cost ofw6.5 billion SEK/year [2,3].
HCAI can be reduced by 33%, according to previous studies [4].
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Box 1

Overall organization for infection control study at the hospital
location

Overall hospital level

e The hospital has a department of infection prevention and

control.

e A medical specialist in infection prevention and control

and nurse specialists in infection control.

e An interactive education programme through the educa-

tion intranet software about hand hygiene that is to be

done annually.

e Direct observation of 10 healthcare workers every month

at every ward, and the results are reported centrally.

e The hospital got a regulatory document ‘The Hospital

Board of Operational assignments’, where the data from

the observations are being reported.

e A hospital-wide education is performed 1e2 times/

semester to the facilitators in infection control.

e A portable tool for visualization of the quality of hand

hygiene rubs (Visirub�).

Department level

e Quality manager who works on behalf of the head of the

department who has the ultimate responsibility for

infection prevention and control in the department.

Ward level

e A facilitator in infection prevention and control whoworks

together with a group of nurses and assistant nurses at

the ward on behalf of the head nurse who has the ultimate

responsibility for infection prevention and control in the

ward.
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In all evidence-based action plans to reduce HCAI, hand
hygiene plays a central role and is counted as the single most
important intervention to reduce HCAI by interrupting trans-
mission of micro-organisms in healthcare settings [5e7].

The World Health Organization (WHO) guidelines highlight
that there is a need for behaviour modifications at both the
organizational and individual level in order to increase com-
pliance with hand hygiene. Behavioural change is a complex
and multifaceted aspect, where education, motivation, and
system change are key factors. One must also access the indi-
viduals’ own barriers, altering their pre-existing hand hygiene
behaviour [8]. Several previous studies have shown the
advantages of implementing electronic systems to remind and/
or notify healthcare workers (HCWs) to raise awareness and
adherence to hand hygiene [9e17]. Disadvantages include the
cost of the equipment and the variable accuracy in estimating
compliance and acceptance by HCWs [8,16]. However, to our
knowledge, there have been no studies addressing the per-
ceptions of those taking part in such a system, making regis-
trations at an individual level. Studies of HCWs’ acceptance
have been recommended [16].

Several theories about behavioural change exist and the
Theory of Planned Behaviour (TPB) has been applied to predict
perceived behaviour control, subjective norms and/or behav-
iour [18,19]. Behaviour is a result of perceived behavioural
control, attitudes, and the subjective norm. The subjective
norm is the perceived social pressure to perform, or not per-
form, a behaviour. Attitude is the favourable or unfavourable
appraisal or evaluation the person can expect by the behaviour,
and the perceived behavioural control relates to the ease or
difficulty required to act out the behaviour. The perceived
behavioural control can reflect earlier experiences and
anticipated barriers [18]. Any of these three factors can be
targeted to change behaviours such as hand hygiene. There-
fore, despite having numerous strategies and electronic sys-
tems to improve compliance rates for hand hygiene, there are
still issues with HCAI. Thus, there is an interest in finding out
how HCWs perceive organizations’ work with infection pre-
vention and control and how they perceive and accept elec-
tronic observation devices in accordance with TPB.

The aim of the study was to investigate HCWs’ perceptions
of infection prevention in the healthcare organization and
perceptions and acceptance of an electronic reminder system
that encourages good hand hygiene.

Methods

Design

A qualitative descriptive design with data collected by focus
group interviews was used. Focus group interviews have the
advantage of elucidating both individual and shared views on a
topic as well as providing abundant information [20].

Participants

The respondents (N ¼ 38) worked at a university hospital in
central Sweden, and included assistant nurses (N ¼ 18), nurses
(N ¼ 15), and physicians (N ¼ 5) who worked either in a car-
diology ward, a cardiothoracic theatre, a central or car-
diothoracic intensive care unit, or a central operating theatre.

The majority of HCWs had worked >2 years (65%), and 20%
stated that they had received no education about hand hygiene
since starting at the workplace, and 53% had received none
within the last year.
Setting

In accordance with WHO Guidelines on Hand Hygiene in
Health Care, the hospital where the study took place organized
the infection prevention and control by the Multimodal Hand
Hygiene Improvement Strategy [21,22]. This includes an
infrastructure for hand hygiene improvement, tools for train-
ing, evaluation and feedback, reminders, and ongoing work on
patient safety issues at the hospital (Box 1).

The main difference between the wards was that the car-
diology ward did not have alcohol-based hand disinfectant
dispensers by the patients’ beds, whereas the cardiothoracic
theatre and central intensive care unit had dispensers at both
sides of the patients’ beds. During the time for the data col-
lection, all wards except the cardiology ward had a facilitator
for infection control.



Box 2

Semi-structured interview

Opening question

How is the compliance with the basic hygiene rules at the

department?

Introductory question

Tell us how staff obtain knowledge about hand hygiene.

Transition question

How is the staff’s compliance with hand disinfection in the

department reported?

How often do you get feedback on the compliance with hand

hygiene routines?

The film of the electronic reminder system was shown.

Key questions

What are your thoughts after seeing the film, regarding:

e possible improvement in hygiene routines at the

department

e Perceptions of one’s own conscious hygiene actions

e barriers at individual level

e attitudes towards being registered
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Electronic reminder system

In a collaborative project between the Department of Public
Health and Caring Sciences at Uppsala University and Industrial
Design Engineering at Chalmers University, Gothenburg, an
electronic reminder system was developed in 2015. The system
collects and presents data on the number of hand disinfection
moments and offers direct feedback to the staff [23]. The elec-
tronic reminder system contains a sensor/transmitter (pump
button) that records pump movements performed on the dis-
infectant bottle and sends a radio signal to a device in a badge
(2 � 2 cm) that HCWs carry on their work clothes. The signal is
recorded by the tray close to the transmitter. The pump button
also shows a visual reminder of the quality of the hand dis-
infection: one pump dispenses 1.5e2 mL (yellow signal) and two
pumps dispense 4mLof hand disinfectant (green signal), which is
the necessary amount for an optimal hand disinfection [24]. A
charging station then loads all devices (after the work shift),
collects the data, and sends these data to the central system
where statistics are processed at different levels. Thereafter,
the system supplies feedback to the staff at group level on how
compliant they have been with the amount of hand disinfectant
used during the previous day and over time. Group-level sta-
tistics are presented to the staff in the clinical activities on a
screen. The personnel have the choice of receiving feedback by
post one or two times per year on an individual level.
e facilitation of properly executed hand disinfection

An article from the newspaper ‘Michael was infected while in

hospital’ was viewed.

What do you think when you see this newspaper heading?

How do you think competing with other hospitals/similar

departments a couple of times a year would affect compliance

with proper hand disinfection?

The key questions and overall thoughts that have emerged

were summarized.

Is there something we missed?

Is there anyone who wants to add something?
Data collection

Data were collected between September 2016 and March
2018 in eight focus groups. The focus groups were divided as
follows: three with assistant nurses, three with nurses, and two
with physicians. The groups included two to eight participants.
The composition of the groups was based on the participants’
similar professions, roles and experiences of the same issue
[25]. A convenient sampling procedure was used where the
participants were asked in person or had the opportunity to
sign up for the focus groups.

A semi-structured interview guide was developed which
covered opening questions, introductory, transition, and key
questions (Box 2) [20]. The key questions were based on the TPB
[18]. One moderator (C.L.S.) conducted all focus group inter-
views, and the assistant moderator took notes and summarized
the interview afterwards so the participants had the opportunity
to reflect and comment. The interview guide was pilot-tested
with the first focus group interview; no changes were made,
and the interview was included in the data collection [20].

Each focus group session ranged between 25 and 40 min
(mean 30 min) and was audio-recorded. During each session, a
film was shown about the electronic reminder system plus an
article from the newspaper about a patient’s experience of
having a wound infection after surgery to stimulate discussion
and interaction in the group to get a deeper understanding of
the phenomenon investigated [20].
Data analysis

The analysis was made according to the method described
by Krueger and Casey, searching in the content for patterns,
themes, and contradictions in the respondents’ statements
[20]. The transcriptions were read through several times in
order to ensure understanding of and familiarity with the
text. By reviewing each line of the text, topics were identi-
fied, and then the material was extracted and condensed
into codes; thereafter, these were studied concerning sim-
ilarities and dissimilarities and categories were then for-
mulated. Thus, categories were developed inductively and
given titles as close to the original text as possible. Also
introduced to the data were categories from a theoretical
model: the TPB [18,26]. The three main categories were:
attitude, subjective norms and perceived behavioural con-
trol. The tapes were listened through and notes were made
on general findings, upcoming ideas, and themes after each
interview [27].



Box 3

Healthcare workers’ perceptions of infection prevention and
control in the organization

Knowledge

e Continuous information, education, and training from the

facilitators on infection control.

e All new employees and students receive information on

infection control.

e The issue is raised if adverse advents or accidents occur.

e The department of infection prevention and control is

always accessible for questions about hygiene matters.

e There is a need to present research findings that underlie

prescribed procedures of hand disinfection.
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Rigour

One of the transcribed interviews was analysed by
researchers at the department in a research seminar in order to
increase credibility by analysis and triangulation [25]. The
results were similar to those found by the first author. The
remaining seven transcripts were analysed independently by
the first and the last author and discussed until consensus was
reached. The transcripts were examined separately and ini-
tially coded by answers to each question; these answers were
then grouped into themes using the categories in the TPB. The
first author is familiar with routines for infection prevention
and control at the hospital. The last author is a senior
researcher and well experienced in qualitative research.
Feedback

e Seldom receive feedback from the monthly observations.

e Important that those who carry out observations have

knowledge of the clinical work so the interpretationwill be

in relation to the task that was performed.
Ethical approval

The regional ethics board approved the study, and written
informed consent was obtained [28].
e Easier to get acceptance of bad adherence to hand

hygiene procedures when different professions do the

direct hygiene observations.

e Feedback mainly received from work-mates since there is

an open working climate at the ward.

e Difficulties with personal feedback because of the

hierarchy.

e There are no facilitators in infection prevention at the

ward.

Barriers
Results

HCWs perceived that it was easy to obtain information about
hygiene-related questions from the healthcare organization,
but, despite this, they rarely received regular feedback. The
HCWs expressed positive perceptions and acceptance on get-
ting direct feedback, but they also raised concerns about the
data collection on an individual level.
e No need for feedback from the hospital organization since

it is one’s own responsibility to work according to proce-

dures for hand hygiene.

e There are difficulties with hygiene compliance as some

routines are hard to followwhen performing certain tasks.
Results of the perceptions of the healthcare
organization

The HCWs’ perception of the healthcare organization is
presented through three categories that highlight the main
findings from the HCWs: knowledge, feedback and barriers
(Box 3).
Knowledge

All new employees and students receive training from the
facilitator in infection prevention and control (IPC) at the ward
when they begin their work/clinical education. The facilitators
gave continuous information about IPC routines on the ward. If
an adverse advent or accident occurs, the issue is raised with
the facilitators. The participants also reported that they had an
opportunity to pose questions to the staff at the IPC depart-
ment about hygiene matters. It is also important to present
research findings that underlie prescribed procedures of hand
disinfection.

. When you start here, you work in pairs with two assistant nurses

for five weeks; then, you get to learn about good hand hygiene from
those assistant nurses. New people here work in pairs, so we talk a

lot about hygiene. (Respondent 1 (R1), assistant nurse)
Feedback

No profession reported that they received feedback from
the monthly observations from the leadership of the ward or
the hospital organization.
No, I can’t remember any time in the last year that we have
received feedback on hand hygiene. (R2, physician)

Once. I started a year and a half ago. (R3, nurse)

The feedback was mainly received from other employees
because of an open working climate that enabled correctional
feedback if mistakes were made.

Then if someone is doing something wrong, then you tell them in
person. When they have finished doing what they were doing, then

you tell them what they did wrong, then I can say to him or her that
‘now you forgot to disinfect your hands’. (R4, assistant nurse)

Difficulties could arise with personal feedback because
of hierarchy. Personnel may be uncomfortable with com-
menting on senior physicians or consultants from other
departments.

If you have a student, you can ask. ‘What can you think about next
time?’ And they usually, maybe, come up with it themselves. (R5,

nurse)

Yes, yeah, students. But I would not ask a chief physician. (R6,

nurse)

It was easier to get acceptance for feedback about bad
adherence to hand hygiene procedure when different



Box 4

Positive and negative perceptions on acceptance and perception of
the electronic reminder system in relation to the Theory of Plan-
ned Behaviour

Attitude

Positive perceptions:

e A reminder entails constant reflections on hand hygiene

procedures.

e Affects one’s awareness of hand hygiene procedures and

reminds one to perform better.

e No obstacle to being registered at group level.

Negative perceptions:

e No need of a reminder since hygiene routines are a part of

the work tasks and the personnel’s performance is already

good.

e Risk for personal infringement when being registered at

an individual level.

e Misleading information about compliance since working

tasksmay determine how often you should carry out hand

disinfection.

e Individual feedback at the annual employee review will

not matter.

e Doubtful about competition between wards and

departments.

e Resistance to change.

e Risk for individual reprisals.

Subjective norms

Positive perceptions:

e Prevent a blame culture.

e Makes it easier to remind adventitious healthcare pro-

fessionals and visitors.

e The screen presenting the daily feedback is considered

good for reflection.

Negative perceptions:

e The screen presenting the daily feedback should not be

placed in the lunchroom. The lunch room should be a

neutral place.

e A competition between wards and departments encour-

ages to perform more pumps than necessary.

Perceived behavioural control

Positive perceptions:

e Continuous feedback.

e Instant feedback on the amount of hand disinfectant fluid

used.

e Provides awareness of the importance of hand hygiene.

e Important to relate the results to the attending number of

patients or an index of how many times you should per-

form hand disinfection over a day.

Negative perceptions:

e The individual registration could be used as an instrument

for control, which could affect the criteria for wages,

which can be experienced as stressful and cause people to

be suspicious.

e An additional device/transmitter to wear, which can easily

be forgotten.
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professions directed hygiene observations every month. It was
also important that those who interpret the observations have
knowledge of the clinical work.
Barriers

Since it is a personal responsibility to work according to
established procedures for hand disinfection, some partici-
pants had no interest in receiving feedback from the hospital
organization. There were difficulties in achieving compliance
with hygiene in clinical work as some routines were hard to
follow when performing certain tasks in stressful situations.

It may well be good to hear that. ‘you are good at disinfecting your
hands’, but for me it would not matter much if I heard that. (R7,

assistant nurse)
Acceptance and perceptions of the electronic
reminder system

There were mixed opinions about the electronic reminder
system (Box 4). The ability to enable direct visual feedback was
thought to increase the reflections on hand hygiene and to
relieve HCWs from reminding adventitious healthcare pro-
fessionals and visitors. Nevertheless, the system was able to
decipher the quantity, but not the quality. Some felt that there
was no need for reminders and believed there would be
resistance to change, which the electronic reminder system
entails. The risk of personal infringement when being regis-
tered at an individual level and receiving individual reprisal
was a concern raised by several HCWs.
Attitude

Favourable appraisal
To have an electronic reminder system entails constant

reflections on hand hygiene procedures by affecting one’s
awareness of hand hygiene procedures and reminders to per-
form better.

For me . it would not be a problem at all, so I think . I would be

like even more careful . many doctors are like control people .
and performance-oriented like, you want to get better so that it

becomes like a . a competition. (R8, physician)
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Unfavourable appraisal
Since different working tasks may determine how often you

should carry out hand disinfections, the electronic reminder
system would not be able to provide correct information about
how the compliance with quality hand hygiene takes place in
bedside care.

If it could be a little more about quality than quantity, at least I
would be more sold on the idea. (R9, nurse)

Since hygiene routines are part of the work task, some HCWs
did not feel the need to have a reminder as they already per-
formed well. They also pointed out that there will always be
resistance to change.

The risk of personal infringement when being registered at
an individual level as well as the thought of individual reprisals
were concerns expressed by several HCWs. They also saw no
need to obtain individual feedback at the annual employee
review. When it came to being registered and getting feedback
at a group level, there were no concerns.

I like the concept that it can be registered at group level, but I do

not know . it will be a bit like this Big Brother watching over it all.
(R10, physician)
Subjective norms

With the help of the electronic reminder system, a blame
culture could be prevented as the electronic reminder tool
would supply information about compliance with hand hygiene
to the HCWs. This would also make it easier to remind adven-
titious healthcare professionals and visitors at the wards.

The screen presenting daily feedback was considered good
for reflectional purposes, but the feedback from the screen
should not be provided in a neutral place, i.e. the lunch room,
since it might be seen as a disturbance.

The subjective norm might also be affected by competition
since it would encourage HCWs to pump the dispenser more
than is necessary.

Very possible. I mostly think it was fun with the statistics. You could
see like this, ‘Yes, we have used so much alcohol today’. At the

same time, you can cheat when you get an empty bottle, then you
stand there pumping because you don’t get anything. So you have

pumped ten times instead of two. (R12, nurse)
Perceived behavioural control

By giving continuous and instant feedback regarding com-
pliance and amount of hand disinfectant fluid, the electronic
reminder system was thought to have a positive effect on
hygiene routines. The same went for raising one’s awareness
about the importance of hand hygiene.

When it comes to the attending number of patients, it felt
important to relate the result of the number of pumps with an
index that shows how many times you should perform hand
disinfections during a day.

The individual registration could be used as an instrument for
control, which could affect the criteria for wages, which would
be experienced as stressful and cause some to be suspicious.

If you have a bad relationship with the manager who introduces this

control system, then I think you think like that. (R13, nurse)
Some HCWs also pointed out the fact that there will be an
extra device/transmitter to wear, which can easily be mislaid
and forgotten.
Discussion

Our aim was to study HCWs’ acceptance and perceptions of
an electronic reminder system and infection prevention and
control in the healthcare organization. This study is unique in
that it addresses the individuals’ perceptions of having an
electronic reminder system that could register HCWs’ com-
pliance with hand hygiene on an individual level, where the
HCWs expressed both praise and criticism towards the elec-
tronic reminder system.

There have been several studies showing the advantages of
implementing electronic systems to remind and/or notify HCWs
to raise awareness of and adherence to hand hygiene [9e17].
These studies have shown that compliance with hand hygiene
can be improved among HCWs, but there has been no focus on
the HCWs’ perceptions of the electronic systems and therefore
also on the systems’ disadvantages. In our study several of the
HCWs were positive about receiving feedback as well as sta-
tistics from the electronic reminder system, as long as it was
not set up in the areas aimed for relaxation, i.e. staff rooms.
Furthermore, this study shows that were the electronic
reminder system to register data on an individual level, the
HCWs would be uneasy with the thought that the heads of
department would have information about their hand hygiene
at the workplace and could use it for their own purposes.
Receiving evaluation in accordance with adherence on an
individual level was unacceptable to the HCWs, because of the
possibility of a Big Brother society at the workplace. Having the
data collected and presented on a group level was considered a
better solution to address the risk of personal infringement. It
was also pointed out that the electronic system can be
manipulated by using an unnecessary number of pumps from
the hand-rub dispenser to give false data on adherence to the
amount of hand disinfectant. Also, the device/transmitter that
is carried by the HCWs can be mislaid or forgotten. These
findings may show a restraint towards electronic reminder
systems that are presented as a means to enhance the fight
against HCAI. Data collected on an individual level might be
useful if anonymized and reviewed (time, profession, seniority,
training, etc.), thus being informative without being divisive or
discriminatory. This may identify the need for targeted
behaviour modifications at the organizational level that may be
particularly helpful in training and resource planning.

In accordance with Ajzen’s TPB, the HCWs’ attitudes were
mainly favourable towards the electronic reminder system as
long as it did not register on an individual level or imply any
negative effects upon individuals in the workplace [18].
Moreover, as they perceived reminders to improve hand
hygiene as a way to remind those who had complied poorly, it
worked as a social pressure in a positive way. Moreover, it gave
them a feeling of perceived behavioural control. Thus, the
electronic reminder system seemed to allow for facilitating
development of behavioural change towards better hand
hygiene and IPC.

In this study, HCWs’ acceptance of the electronic reminder
system was favourable when it came to the possibility of
feedback and data on adherence to the amount of hand
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disinfectant. Feedback is necessary to explicate procedures
and gives the means to improve awareness of the importance of
hand hygiene and adherence to recommendations for good
hand hygiene. Feedback is a cornerstone in the guidelines on
the implementation of the WHO multi-modal hand hygiene
improvement strategy [21]. During all interviews, discrep-
ancies with how the organization was supposed to give feed-
back and how it actually was delivered at the workplace were
raised by the HCWs. The monthly observations were made, but
the results were rarely given to the HCWs in person; rather,
they were available on the intranet for themselves to find.
Based on the results, there is a need for developing the
organization to give continuous feedback, focusing on data on a
group level. Making the feedback data easily accessible or by
giving performance feedback directly to the HCWs is an
effective strategy for improving compliance rates for good
hand hygiene [21].

The reference standard for evaluating adherence to hand
hygiene is through direct observations [8]. The perception in
this study of receiving direct feedback continuously (24 h) from
the electronic reminder system, compared with receiving
feedback later on from the concluded direct observations,
gave the electronic reminder system a favourable appraisal.
Eliminating the Hawthorne effect by using automated and
continuous data input may reveal the level of adherence more
accurately, as found previously [9,10]; thus, the current ref-
erence standard using direct observation may be questioned.

The strength of the study was that assistant nurses, nurses,
and physicians were represented, and there was a high number
of participants. The group interactions were lively, regardless
of the number of respondents in each group, which supports
the importance of interaction between the respondents for
qualitative data [20]. Analysis revealed good homogeneity of
the data and thus good quality. One main limitation with
qualitative studies is the difficulty in generalizing the results.
However, in order to increase trustworthiness of the results, a
triangulation in the analysis of data was made by several
researchers; moreover, with the use of a theoretical frame-
work, the data can be transferred to similar contexts and
respondents for further studies [25,26]. In addition, the con-
venient sampling technique might introduce a selection bias
[25]; on the other hand, there were no other possibilities for
recruitment. Furthermore, in the interviews, both positive as
well as negative aspects were expressed without any
hesitation.

In conclusion, there was generally a positive acceptance of
the electronic reminder system, and the respondents per-
ceived it as having the ability to change behaviour. However,
the concept has to be further developed to protect individuals’
integrity and needs to be used with continuous feedback on a
group level.
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[24] Raphaële G, Martine A, Martine E, Anne B, Alice J. Hand rub dose
needed for a single disinfection varies according to product: a
bias in benchmarking using indirect hand hygiene indicator.
J Epidemiol Glob Health 2012;2:193e8. https://doi.org/10.1016/
j.jegh.2012.10.001.

[25] Patton MQ. Qualitative research & evaluation methods: inte-
grating theory and practice. 4th ed. Thousand Oaks, CA: Sage
Publications; 2015.

[26] Flick U. An introduction to qualitative research. 5th ed. London:
Sage Publications; 2014.

[27] Elo S, Kyngäs H. The qualitative content analysis process. J Adv
Nurs 2008;62:107e15. https://doi.org/10.1111/j.1365-
2648.2007.04569.x.

[28] World Medical Association. World Medical Association Declaration
of Helsinki: ethical principles for medical research involving
human subjects. J Am Med Assoc 2013;310:2191e4. https://
doi.org/10.1001/jama.2013.281053.

https://doi.org/10.1016/j.ajic.2016.11.029
https://doi.org/10.1016/j.ajic.2016.11.029
https://doi.org/10.1016/j.ajic.2017.03.015
https://doi.org/10.1016/j.ajic.2017.03.015
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1186/1748-5908-7-99
https://doi.org/10.1186/1748-5908-7-99
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref20
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref20
http://www.who.int/gpsc/5may/Guide_to_Implementation.pdf
http://www.who.int/gpsc/5may/Guide_to_Implementation.pdf
http://publikdocplus.regionuppsala.se/Home/GetDocument?containerName=e0c73411-be4b-4fee-ac09-640f9e2c5d83&amp;reference=DocPlusSTYR-15038&amp;docId=DocPlusSTYR-15038
http://publikdocplus.regionuppsala.se/Home/GetDocument?containerName=e0c73411-be4b-4fee-ac09-640f9e2c5d83&amp;reference=DocPlusSTYR-15038&amp;docId=DocPlusSTYR-15038
http://publikdocplus.regionuppsala.se/Home/GetDocument?containerName=e0c73411-be4b-4fee-ac09-640f9e2c5d83&amp;reference=DocPlusSTYR-15038&amp;docId=DocPlusSTYR-15038
http://publikdocplus.regionuppsala.se/Home/GetDocument?containerName=e0c73411-be4b-4fee-ac09-640f9e2c5d83&amp;reference=DocPlusSTYR-15038&amp;docId=DocPlusSTYR-15038
http://publikdocplus.regionuppsala.se/Home/GetDocument?containerName=e0c73411-be4b-4fee-ac09-640f9e2c5d83&amp;reference=DocPlusSTYR-15038&amp;docId=DocPlusSTYR-15038
http://publikdocplus.regionuppsala.se/Home/GetDocument?containerName=e0c73411-be4b-4fee-ac09-640f9e2c5d83&amp;reference=DocPlusSTYR-15038&amp;docId=DocPlusSTYR-15038
http://publikdocplus.regionuppsala.se/Home/GetDocument?containerName=e0c73411-be4b-4fee-ac09-640f9e2c5d83&amp;reference=DocPlusSTYR-15038&amp;docId=DocPlusSTYR-15038
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref23
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref23
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref23
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref23
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref23
https://doi.org/10.1016/j.jegh.2012.10.001
https://doi.org/10.1016/j.jegh.2012.10.001
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref25
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref25
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref25
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref26
http://refhub.elsevier.com/S0195-6701(20)30558-2/sref26
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1001/jama.2013.281053

	Healthcare workers' perceptions and acceptance of an electronic reminder system for hand hygiene
	Introduction
	Design
	Participants
	Setting

	Discussion
	Conflict of interest statement
	Funding source
	References


