
Nursing Open. 2023;00:1–11.	﻿�   | 1wileyonlinelibrary.com/journal/nop2

1  |  INTRODUC TION

Healthcare–associated infections (HAIs) represent the most fre-
quent iatrogenic adverse events affecting patients. In a European 
prevalence study, 19.2% of patients in intensive care units (ICUs) 
had at least one HAI (Suetens et al., 2018). The incidence of HAIs 
among ICU patients in Finland was 31.4 infections per 1000 patient 
days (Terho et al.,  2018). Practices in accordance with infection-
prevention guidelines have reduced HAI rates, but infection-
prevention practices, especially the maintenance of hand hygiene 
(HH), have been suboptimal (Sax et al., 2013). Infection prevention 
is fundamental for patient safety. In our study, we investigated the 
association between feedback for HH performance and annual 
alcohol-based hand rub consumption and HAI rates.

2  |  BACKGROUND

Patients acquire HAIs in healthcare facilities, or healthcare inter-
ventions can cause the infection (Suetens et al., 2007). HAIs are 
common in the ICU setting (ECDC,  2019; Kollef et al.,  2021). In 
addition to serious illness, various devices increase the infection 
risk of ICU patients. In European ICUs patients treated for more 
than 2 days, 6.3% get at least one pneumonia, 3.7% get a blood 
culture-positive infection and 2% get a urinary tract infection 
(ECDC, 2019).

Approximately 20%–70% of HAIs are preventable, especially 
in ICUs (Lambert et al., 2014; Umscheid et al., 2011). According to 
systematic reviews and expert opinions, HAI prevention consists of 
several elements, including how infection control is organized in the 
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Abstract
Aim: Evaluate the intensive care acquired infections incidence and the change over 
time in infection practices in one intensive care unit.
Design: We used an action research approach with cyclical activities.
Methods: Our study included two cycles with hand hygiene observation based on 
the WHO's five-moments observation tool, observing hand hygiene practices, ana-
lysing the observations, and giving feedback on observations, intensive care acquired 
infection rates, and alcohol-based hand rub consumption. The Revised Standards for 
Quality Improvement Reporting Excellence is the basis for this research report de-
scribing research aimed at improving patient safety and quality of care.
Results: During the study, annual alcohol-based hand rub consumption increased by 
6.7 litres per 1000 patient days and observed hand hygiene compliance improved. 
In the first cycle of the study, there was a decrease in critical care acquired infection 
rates, but the improvement was not sustainable.
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organization and how the unit is involved in infection control (Zingg 
et al., 2015).

Hand hygiene is the most important single means of preventing 
HAIs in many cases (WHO,  2009) and in preventing the spread of 
multi-resistant microbes (Popovich et al., 2021). Although not the most 
important means of prevention, HH played an important role in the 
COVID-19 pandemic outbreak, for which even asymptomatic persons 
could spread transmission (Ran et al., 2020). The transmission of mi-
crobes through the air, direct patient contact and surfaces underlines 
the importance of HH in the ICU (Guo et al., 2020; Razzini et al., 2020). 
Compliance with infection control measures such as HH is crucial for 
preventing outbreaks in intensive care (Al-Dorzi & Arabi, 2017).

In a recent study of six Italian ICUs, the observed HH compli-
ance among nurses and physicians in various situations was 28%–
95.5% (Musu et al., 2017). A large observational study in European 
ICUs found that profession, ICU type, and HH indication impacted 
the variation in HH compliance (Hoffmann et al.,  2020; Musu 
et al., 2017). Furthermore, HH was performed more often after pa-
tient contact than before the aseptic procedures or before patient 
contact. High glove use may alter the use of alcohol-based hand rubs 
(Musu et al., 2017; Woodard et al., 2019).

The observation of HH performance and HAI surveillance with 
timely feedback data is the main component by which to guide in-
fection prevention interventions (Storr et al., 2017). Strategies that 
have improved HH compliance include increasing the availability 
of ABHR, staff education, reminders, performance feedback, 
administrative support and staff involvement (Gould, Moralejo, 
et al., 2017). The multimodal and multidisciplinary prevention pro-
grammes that include behavioural change, champion engagement 
and positive organizational culture have been impressive (Zingg 
et al., 2015). Although several studies have researched improving 
HH and infection prevention, it is still unclear which methods are 
the most effective (Gould, Moralejo, et al., 2017). The Doronina 
et al.'s study  (2017) found that a single practice could improve 
adherence to hand hygiene, but the changes were not permanent.

Hand hygiene observation is the gold standard for evaluating HH 
performance. Besides other approaches to improve HH practices 
among healthcare professionals, the World Health Organization 
(WHO) announced an HH observation tool for infection control and 
prevention. (WHO, 2009). The WHO's five-moments protocol, HH 
observations and performance feedback have improved HH compli-
ance (Luangasanatip et al., 2015; Storr et al., 2017). HH observation 
is time-consuming, and the Hawthorne effect of nurses' awareness 
that they are being observed can alter their performance (Gould, 
Creedon, et al., 2017).

In addition to HH observation, alcohol-based hand rub (ABHR) 
consumption is one means to assess HH practices. In one study, 
ABHR consumption correlated with observed HH in a long-term 
follow-up study (Haubitz et al., 2016). In one study, consumption of 
ABHR was shown to be associated with a reduction in HAIs (Aldeyab 
et al., 2014).

To summarize, HAIs pose a risk to patient safety, especially in 
intensive care, and reduce the quality of care. HH performance 

feedback has been shown to decrease the frequency of HAIs. 
Observation studies have been used to detect HH compliance and 
use of HH products. The starting point for this study was the need to 
improve HH practices in one ICU and to implement evidence-based 
HH procedures as part of the usual work practices. The Revised 
Standards for Quality Improvement Reporting Excellence is the basis 
for this research report describing research aimed at improving pa-
tient safety and quality of care (Ogrinc et al., 2015).

2.1  |  Research questions

The aim of this study was to evaluate the HAI incidence and the 
change over time of infection practices in one ICU. What is the an-
nual ABHR consumption during the intervention cycles and how 
does it change over time? What is the frequency of ICU-HAI's dur-
ing the intervention cycles? What are the HH practices of the unit 
at two observation periods and how do the practices change over 
time? Are the HH practices and ABHR consumption associated with 
the ICU-HAI's?

3  |  THE STUDY

3.1  |  Design

We used an action-research approach with cyclical activities, includ-
ing observation of HH practices which according to Bruchez et al. 
(2020) was seen as an intervention. The cyclical activities included 
analysing and giving feedback on observations, ICU-HAI rates, and 
ABHR consumption as well as planning new observation of HH and 
aseptic practices and in turn implementing those plans (Hegney & 
Francis,  2015). Figure  1 shows the research design. We observed 
that ward personnel shared our aim to improve infection control, 
patient safety and quality of care in the ICU (Battistella et al., 2017; 
Holter & Schwartz-Barcott, 1993).

The studied ICU contained many infection prevention elements 
such as feedback of ICU-HAI rates and ABHR consumption and 
nominated link nurses (Figure  1). However, baseline ABHR con-
sumption reached only 39% of the WHO's recommended threshold 
(WHO, 2009). Moreover, based on the annual surveillance system 
analysis, the ICU-HAI (i.e., healthcare-acquired infections originating 
from intensive care) rates remained stable, with no improvement for 
several years in a row. The annual feedback of ICU-HAI rates and 
ABHR was not enough to improve the results, thus necessitating the 
present research.

We evaluated the outcomes by examining ICU-HAI rates and 
ABHR consumption surveillance and feedback (Casey et al., 2021) 
in one ICU for 4 years by observing the annual ICU-HAI rates and 
ABHR consumption. In addition, we added descriptive information 
about the HH observations, such as glove use and HH compliance 
in different HH indications, to obtain additional information about 
these practices.
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    |  3TERHO et al.

3.2  |  Method

3.2.1  |  Sample

The study included one adult ICU that was observed from 2015 to 
2018. The targets for the interventions and observations were the 
practices of all nurses and physicians.

3.2.2  |  Setting

We conducted the study in a mixed medical–surgical ICU with 24 
beds in a tertiary care university hospital in Finland. The study site 
was a closed-model ICU managed by a full-time intensivist. The se-
lected ICU cares for an average of 1800 patients annually, and the 
annual patient day average was 5806. The mean treatment period 

F I G U R E  1  The cycle on the action research. ABHR, alcohol-based hand rub; HH, hand hygiene; ICP, infection control preventionist; ICU, 
intensive care; ICU-HAI, intensive care–related infection; IPL, infection prevention link nurse; SAI, antibiotic prescription-based health care–
acquired infection-surveillance system.
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4  |    TERHO et al.

was 3.3 days. The unit had 146 Registered Nurses and 10 physicians, 
and the average annual nurse-to-patient ratio was 1:1.

HH with ABHR is the general practice in Finland. The selected 
ICU has given ABHR in wall- and bed-mounted dispensers at the 
point of care for many years. The annual average consumption of 
ABHR was 155 L per 1000 PDs during 2013–2014 before our study. 
Through the local observation results, the defined target level was 
400 L per 1000 PDs, which was in the WHO's target levels.

The action research cycles in the ICU.
Our study included two cycles. Both cycles included a hand hy-

giene observation based on the WHO's five-moments observation 
tool. According to WHO, an HH opportunity occurs when HH is nec-
essary. HH action must correspond to each opportunity (WHO, 2009).

The observers in the first cycle were infection control prevention-
ists (ICPs). Infection control preventionists are healthcare workers 
who work in infection control and patient safety. An infection control 
preventionist does not give direct patient care and is not tied to a spe-
cific care unit. In the first cycle, information about the observations 
was offered to the ICU staff, but they had no input in observation 
process. After observation process, in the first cycle, the feedback 
on the HH compliance rate was given by the ICPs to the whole staff.

In the second cycle, infection control link nurses made the ob-
servations. Infection prevention link nurses (IPLs) are nurses who 
are based in the ICUs and in addition to their own work, they are 
responsible for improving infection control in their wards. One task 
of theirs is observation of HH practices. Their work is supported by 
infection control professionals through training and meetings. In the 
second cycle, the whole staff including IPLs were given information 
about the study. The IPLs conducted the observations of the study 
in cycle two (Cordeiro & Soares, 2018).

The first cycle started with ICPs informing the unit leadership 
and infection prevention link nurses (IPLs) about an upcoming HH 
observation period that would be conducted by the ICPs.

Before the observations, the ICPs gave information about the 
observations to the ICU staff, but the staff had no input in the 
observation process. The information was given orally in the unit 
meetings. The same information was also e-mailed to all nurses and 
physicians before the HH observation period.

In the first cycle, we used a technical approach to action research 
where the ICPs controlled the observations, feedback and informa-
tion. The observations took place in 2015. The aim was to observe all 
nurses and physicians in their normal work. ICPs informed about the 
observation at every shift and asked for observation consent. ICPs 
gave no feedback during the immediate observation period (as rec-
ommended by the WHO, 2009). Data were collected anonymously 
during the observations.

In the first cycle after the observation period, the ICPs and the 
unit's leadership and IPLs evaluated the results. The results were 
reported on profession level and not on an individual level. ICPs gave 
feedback on the observations to nurses and physicians in a unit-
based training, both verbally and in writing. Feedback consisted of 
general HH compliance and compliance during different HH oppor-
tunities according to indication and type of profession.

In the second cycle, we used an emancipatory approach to action 
research where the IPL's took responsibility for doing the observa-
tions and giving the information.

Since HH compliance was poor in the first cycle, especially be-
fore the aseptic procedures, the ICPs developed an observation 
form to support the observations by the IPLs. IPLs observed the 
aseptic performance in the unit in detail using this form.

The ICPs trained the IPLs on the research protocol for observing 
HH with our support. Teaching occurred in meetings via discussions 
and written and audio-visual materials. Then, ICPs and IPLs con-
ducted 70 observations together to standardize the protocol. The 
ICPs and IPLs compared the observation results and discussed pos-
sible problems. To support the IPLs, the lead researcher (KT) visited 
the unit seven times during the observation period and was available 
by e-mail and phone whenever needed (Jain et al., 2015). IPLs con-
ducted the observations when opportunities for HH occurred and 
IPLs were available during the shifts.

In addition to these two observation periods, ICPs gave annual 
feedback on ABHR consumption and ICU-HAI rates to all staff 
throughout the study period continuously.

3.3  |  Data collection

The primary variables of the study were the ICU-HAI rates, ABHR 
consumption and their possible associations with observed HH 
practices. Annual evaluation of the ICU-HAI rates and ABHR con-
sumption was an ongoing process (Hegney & Francis, 2015).

The secondary assessments were the detailed maintenance of 
HH. We set the target to 500 HH opportunities in both cycles. Due 
to the large staff, we decided on a higher target than the 200 HH 
situations set by the WHO (2009).

We collected data on ICU patient characteristics such as 
APACHE II values and the number of central line, urinary catheter 
and intubation days patients had to confirm whether the ICU patient 
population had changed over the course of the study.

We tracked ABHR consumption through ICU inventory recorded 
by the pharmacy dispensary. During the study, we analysed annual 
ABHR consumption by PDs. We identified HAI cases through the 
Hospital Antibiotic and Infection Monitoring System (SAI) (Neotide, 
Finland), an antibiotic prescription-based case-finding HAI surveil-
lance system. We modified the definitions of HAIs in accordance 
with the European Centre for Disease Prevention and Control's 
(ECDC) definitions. ICU physicians and nurses registered patient 
cases, which an ICP analysed individually. Furthermore, we consid-
ered infections beginning 48 hr after arrival in the ICU to be ICU-HAI 
cases (ECDC, 2019).

During the 4-year study, we evaluated the ICU-HAI rates, includ-
ing the rates of ICU-related pneumonia, ICU-related bloodstream 
infection and ICU-related urinary catheter infection. Because the 
frequency of bacterial patient samples influences the detection of 
HAIs (Karch et al., 2015), we also examined the bacterial sample rate 
between 2015 and –2018.
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    |  5TERHO et al.

3.4  |  Analysis

We analysed the incidence density of ICU-HAIs as a rate of all 
ICU-HAIs and device-associated infections to PDs and at-risk days. 
Risk days are days when the relevant device was used, such as a 
central line, indwelling catheter or the patient was on a respirator 
(ECDC,  2019). We analysed nurse and physician observations and 
any indication for HH as a proportion of all HH opportunities. From 
the data describing the patient population, we calculated the mean 
and ranges.

We used SAS® version 9.4 and R version 4.0.2 for the statistical 
analysis. We used descriptive statistics to present data characteris-
tics. We used estimates and p-value of differences of two percent-
ages of detailed results of HH compliance in two HH observations. 
To estimate and compare yearly means of rates in Tables 2 and 3, we 
used Poisson regression analysis to account for non-normal count 
data. We performed ordinary regression analysis to estimate the 
yearly changes in ABHR consumption.

3.5  |  Validity, reliability and rigour

One limitation was that we did not perform a power analysis before 
the study. However, if we would calculate a sample size for a future 
study, we would need 356, 60 and 31 participants (HH opportuni-
ties) per group to detect small, medium and large effects, respec-
tively (for effect sizes, see Cohen, 1988), with a difference of 10, 25 
and 35 percentage points of two proportions (α = 0.05, β = 0.8). This 
is in line with the sample sizes in observation, for which the sample 
sizes were between 33 (subgroup HH observations after body fluid) 
and 504 HH observations.

3.6  |  Ethics

The Ethics Committee of the University (diary number redacted) ap-
proved the study's ethics, and the authorities of the Hospital (diary 
number redacted) granted the research permission.

4  |  RESULTS

We surveyed 8785 patient records with 22,872 PDs. For 2015–
2018, the PD mean was 5718 (range 5587–5818), and the mean 
amount of annually treated patients was 1757 (range 1735–
1837). The average hospital stay was 3.3 days. The annual mean 
of APACHE II was 17.7–18.7. The annual mean of CVC days was 
5232.5 (range 5034–5473) and 4579.5 urethral catheter days 
(range 4257–4821), and the mean intubation days was 2379.5 
(range 2251–2448).

In the first cycle, the ICPs observed 504 HH opportunities. HH 
observations were made from 6th November 2014 to 10th March 
2015 between 7 AM and 3 PM. A total of 866 min (14 h 26 min) were 
observed, with the range of 1–24 min per observation session, aver-
aging 26 min.

In the first cycle, the HH compliance was 59.6 in HH observa-
tions. The incidence of ICU-HAIs was 16.53 per 1000 PDs in the 
year 2015. ABHR consumption was 168 in 2015.

In the second cycle, IPLs observed 589 HH opportunities. HH 
observations were made between 1 March and 30 September 
2016 and in the morning and evening shifts the between 8.00 AM 
and 9.00 PM. A total of 1276 min (21 h 16 min) were observed, with 
the range of 1–53 min per observation session, averaging 22 min.

In the second cycle, HH compliance was 68.3 in HH observa-
tions. The incidence of ICU-HAIs was 13.27 per 1000 PDs in the 
year 2016 and 14.36 per 1000 PDs in the year 2017. After the 
second cycle, the ICU-HAI rate was 16.34 in the year 2018. ABHR 
consumption was 185 in 2016, 180 in 2017 and 187 in 2018.

Table  1 shows detailed information about the HH results. 
The overall HH compliance was 59.5%, and HH compliance be-
fore aseptic procedures was 41.2%. The HH compliance was 
8.7% higher in the second cycle than in the first cycle. The HH 
compliance increased primarily before touching the patient, but 
the improvement before an aseptic procedure was also high. 
The HH compliance with gloves was lower than it was without 
gloves in both cycles. The implementation of hand hygiene when 
using gloves improved statistically significantly in the second 
observation.

First 
observation (%)

Second 
observation (%)

Difference 
(p-value)

Overall HH compliance 300/504 (59.6) 402/589 (68.3) +8.7% (0.0027*)

Before patient touch 48/121 (39.7) 193/274 (70.4) +30.7% (<0.0001*)

Before aseptic procedure 54/131 (41.2) 38/63 (60.3) +19.1% (<0.0001*)

After body fluids 21/33 (63.4) 67/101 (66.3) +2.9% (0.78)

After patient touch 135/165 (81.8) 218/282 (77.3) −4.5% (0.26)

After patient surroundings 42/54 (77.8) 29/43 (67.4) −10.4% (0.25)

HH compliance with gloves 79/172 (46.0) 160/258 (60.0) +14.0% (<0.01*)

Abbreviation: HH, hand hygiene.
*p < 0.05, Statistically significant.

TA B L E  1  Detailed results of HH 
compliance in HH observations.

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1591 by U

niversity of T
urku, W

iley O
nline L

ibrary on [17/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



6  |    TERHO et al.

During the research between 2015 and 2018 the annual mean 
ABHR consumption per 1000 PDs was 178.8 L, and the consump-
tion increased from 2015 when the action research started to year 
2018 after the action research. The mean yearly increase was 6.7 L 
per 1000 PDs (p > 0.05).

The overall ICU-HAI rates trended downwards from 2015 to 
2017, (Figure 2 and Table 2), but this result was not statistically sig-
nificant. The largest decrease was in ICU -related blood stream in-
fections (BSIs), where the statistically significant decrease occurred 
between 2015 and 2016. The rates continued to decrease between 
2016 and 2017, but this decrease was not statistically significant. 
The range number of blood stream infections was between two and 
five; pneumonia cases ranged from 54 to 70; and urethral tract in-
fections ranged from one to four (Figure 3 and Table 3).

5  |  DISCUSSION

At baseline in the research ICU, the ABHR consumption was already 
at a high level. After the first observations began (2015), the mean 
ABHR consumption was 178.8  ml/PD compared to the European 
average of 66 ml/PD (IQR 33–103 ml/PD) at the ICU level (Hansen 
et al., 2015). In the cycle one of our study, a year after the obser-
vations started and feedback was given, the ABHR increased sta-
tistically significant. The ABHR consumption remained still high in 
the second observation cycle and the model for ABHR trends were 
statistically significant. It has been shown that the ABHR availability 

at the point of care could influence the nurses' use of ABHR (Hansen 
et al., 2015; Lambe et al., 2021). Therefore, one reason for the high 
level of ABHR consumption in our study could be that, in this ICU, 
the hospital had positioned ABHR dispensers close to the patients 
many years prior to the study period.

In the first cycle, the rate of ICU-HAIs decreased. The decrease 
in ICU-HAIs was not statistically significant, but the overall numbers 
were so small that it is perhaps still reasonable to think that the fall 
was significant in practice. Although the observations continued and 
feedback on annual ABHR consumption and ICU-HAIs was given in 
a same manner, this positive trend did not continue in the second 
cycle.

The ICU-HAI level in our study was quite like the level found 
in Bouzbid et al.'s  (2011) study, in which they evaluated different 
automated systems of HAI surveillance in ICUs. However, our inter-
vention had only a slight effect on the infection rates, but ICU-HAI 
trended downwards between after first cycle started until the year 
2018. It seems that initiating our study influenced the ICU-BSI rates, 
but this positive trend did not continue in the second cycle. The im-
provement could be due to the influence of HH improvement, but 
according to a German study (Karch et al., 2015), a rate lower than 
100 blood cultures/1000 PD impairs detection of the BSIs in ICUs.

According to a systematic review, the HH compliance in high-
income countries averages 64.5% (Lambe et al.,  2019), which is 
comparable to our study and the increase in HH compliance was sta-
tistically significant in the second observation cycle. The compliance 
was better after touching the patient or after touching body fluids 

F I G U R E  2  The rate of ICU-HAIs/1000 PDs, ABHR Consumption and Hand Hygiene Compliance. Note. ICU-HAI (the intensive-care-
related infection) rates are given as ICU-HAIs/1000 patient days (PDs) and ABHR (alcohol-based handrub) consumption is given as ABHR 
consumption/1000 PDs. The Rates of ABHR consumption/1000 patient days (PDs) and ICU-HAIs/1000 PDs. The difference of % of HH 
Compliance was statistically significant (chi square p < 0.05).
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    |  7TERHO et al.

than it was before touching the patient or before an aseptic pro-
cedure as has been noted in previous studies (Chang et al.,  2021; 
Sastry et al., 2017; Wetzker et al., 2016). Nevertheless, in the latter 
observation, we found good improvement especially in HH before 
patient contact or aseptic procedures which reached almost the 
same level as HH after the patient contact. This increases patient 
safety. In our study, HH when using non-sterile gloves impaired 

HH compliance during both observation periods. Previously also 
Woodard et al.  (2019) reported the negative influence of using 
gloves.

The annual performance feedback and observations did not im-
pact the ABHR consumption rates or the HH performance as much 
as expected. Possibly, our approach to action research did not give 
enough opportunity for participation (Cordeiro & Soares,  2018). 
According to a review, researchers have conducted only a few ac-
tion research studies in ICUs, and the majority of these have not 
focused on the practices or improvement of clinical outcomes (Soh 
et al.,  2011), which could be an important approach to improving 
hand hygiene (Gould et al., 2018). Also, we could identify only a very 
few hand hygiene studies in ICU's with an action research approach. 
The action research approach is rare in this context but could give 
support to implementation research.

The average ABHR consumption during 2016–2018 was 12.7% 
higher than in the first cycle observations. Storr et al.  (2017) 
showed that feedback on ABHR consumption improved HH com-
pliance. However, in our study, the improvement in ICU-HAI rates 
and ABHR consumption did not continue despite the feedback, and 

TA B L E  2  Difference between yearly intensive care-related 
infection ratio of rates and confidence intervals.

Years Ratio of means (%; p)
95% CI of 
ratioa

2016 vs. 2015 0.80 (−19b; p = 0.14) [0.60, 1.08]

2017 vs. 2016 1.08 (+8; p = 0.61) [0.80, 1.47]

2018 vs. 2017 1.14 (+14; p = 0.38) [0.85, 1.52]

aThe confidence intervals were constructed based on a Poisson 
distribution assumption.
bThe proportion decreased when negative.

F I G U R E  3  Annual rates of ICU-related BSIs, pneumonias and urinal catheter-acquired urine infections. BSI, bloodstream infection; 
CAUTI, urethral catheter related urine infection; CVC, central venous catheter; ICU, intensive care; PD, patient day.

2015 2016 2017 2018
Blood cultures / 1000 PDs 37.10 46.00 50.00 42.00
Urine samples / 1000 PDs 4.10 7.40 6.00 8.00
ICU-related pneumonias / 1000

intubation days 30.21 22.06 29.00 28.27

ICU-related BSIs/CVC days 0.98 0.38 0.37 0.99
CAUTI/ 1000 urethral catheter

days 0.23 0.22 0.22 0.83
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second cycle of HH observations. This may be due to the lack of 
individualized feedback, which researchers have reported as an im-
portant means of improving HH (e.g. Hoffmann et al., 2020; Lambe 
et al., 2020; Smiddy et al., 2019).

Measuring ABHR consumption did not give us direct infor-
mation about whether the staff used ABHR at the correct time. 
Additionally, users could be patients' family members or other 
non-staff members. However, researchers have found ABHR con-
sumption to be a good surrogate for HH compliance when it is used 
with other means (Haubitz et al., 2016). Magnus et al. (2015) found 
that using different means, such as ABHR consumption, observa-
tions and electronic machines, could improve the accuracy of HH 
compliance surveillance. We explored ABHR consumption already 
before our study started in the year 2015 for many years and with 
two HH observations. The trend appeared similar, but with the de-
tailed analysis of HH performance, we saw that the timing was not 
always correct.

During the observation period, ICPs thoroughly trained IPLs on 
how to maintain good HH. The opportunity to observe HH practices 
could give IPLs the opportunity to feel empowered, become role 
models in the ICU (Jain et al., 2015), and increase their commitment 
to HH (Sepahvand et al., 2020). Erasmus et al. (2009) argued that a 
lack of positive role models and social norms might hinder HH com-
pliance. Through strengthened competence, the IPLs could become 
role models for other personnel, which has proven to be an import-
ant issue in HH compliance (Lambe et al., 2021). The role of IPLs did 
not seem to have an influence on ABHR consumption or ICU-HAI 
trends. One reason could be the large number of staff.

5.1  |  Limitations

Action research studies have some typical limitations. Researchers 
are not able to control everything that occurs in the study unit dur-
ing the study period. We collected information about the events in 

the unit that might affect the results, but to our knowledge, there 
were no other major changes in the ICU that would have affected 
our results. It is certainly difficult to assess the impact of general 
awareness and the passage of time. We cannot avoid the potential 
influence that the new HAI surveillance system, HH observations 
and IPLs' education had in comparison to the given feedback.

We failed to observe the physicians' HH compliance. Previous 
observation studies have shown that physicians' performance im-
pairs the observation results (Lambe et al., 2019). If the observation 
results had also included observations on physicians' performance of 
hand hygiene, it might have lowered the overall hand hygiene adher-
ence result of our study.

One limitation, which is related to the comparison of the results 
between the two observations, was that ICPs made the first obser-
vations and IPLs made the second observations (Jeanes et al., 2019). 
We wanted to give the IPLs a participatory role in our action re-
search. We tried to avoid limitations by giving them as much train-
ing and support as needed during the observation period. The 
Hawthorne effect and the unit's working and social culture may have 
influenced the observation results (Gould, Creedon, et al.,  2017; 
Turnock & Gibson, 2001).

The first observations, made by the ICPs, were only made during 
the morning shifts. The IPLs made observations during morning 
and evening shifts, but not at night-time. Therefore, neither of the 
two observation periods gave an overall picture of the whole 24-h 
period.

Observations made by the ICU's personnel could have made the 
observation results more accurate. IPLs knew the ICU personnel and 
functions, which could have diminished the loss of opportunities 
(Turnock & Gibson, 2001; Woodard et al., 2019). The observations 
during the first cycle made by ICPs were made during the morning 
shift and the busyness of the shifts did not affect the time of the 
observations. IPLs made the observations when they had time to 
do so, which means they made the observations in any situation 
for every shift, not only during planned events. On the other hand, 

TA B L E  3  Yearly ratio of ICU-related bloodstream infections, pneumonias and urinal catheter-associated urine infections.

Years Ratio of means (%) p-value
95% CI(a) of 
means

ICU-BSI/1000 CVC days 2016 vs. 2015 0.56 (−44b) 0.42 [0.13, 2.33]

2017 vs. 2016 0.33 (−67b) 0.34 [0.03, 3.16]

2018 vs. 2017 5.29 (+429) 0.13 [0.61, 45.32]

ICU-pneumonia/1000 intubation days 2016 vs. 2015 0.77 (−22b) 0.17 [0.54, 1.11]

2017 vs. 2016 1.19 (+19) 0.32 [0.84, 1.71]

2018 vs. 2017 0.94 (−6b) 0.72 [0.67, 1.32]

ICU-CAUTI/1000 urethral catheter days 2016 vs. 2015 0.93 (−7b) 0.96 [0.06, 14.81]

2017 vs. 2016 1.02 (+2) 0.99 [0.06, 16.32]

2018 vs. 2017 3.80 (+280) 0.23 [0.42, 34.00]

Note: The first cycle of the action research started in November 2014 and the second cycle in March 2016.
Abbreviations: BSI, bloodstream infection; CAUTI, urinal catheter-associated urine infection; CVC central venous catheter; ICU, intensive care.
aConfidence intervals are constructed based on a repeated measure and Poisson distribution assumption.
bProportion decreased, when negative.
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conducting observations when the workload was low could have 
influenced the results, as a high workload lowers HH compliance 
(Jeanes et al., 2019).

6  |  CONCLUSION

In our study, ABHR uses improved in both cycles and the HH per-
formance improved in the second cycle. The consumption of 
alcohol-based hand rub could be a good surrogate for hand hygiene 
compliance when used with other means of HH improvement such 
as periodic hand hygiene observation and feedback.

General feedback alone was not powerful enough to sustain the 
increase in ABHR and HH performance. The performance feedback 
data on professionals' hand hygiene practices should be individual-
ized, and the feedback should take place regularly. This study gives 
information on the situations in which hand hygiene is lacking and 
this information can be used in future hand hygiene instruction and 
training.

A combination of feedback and observation interventions in-
creased the use of ABHR and HH performance. Observations and 
training may have acted as a reminder of HH. It is important to re-
mind clinical personnel about HH and aseptic performance on a 
regular basis. We assume that the location of alcohol-based hand 
rub dispensers, close to the patients, increases the consumption of 
ABHR and, hence, supports infection prevention practices in the 
health care, but more research is needed on this issue.

The compliance with HH standards is a primary duty related to 
safe patient care, including prevention of HAIs and control of out-
breaks. However, effective methods to enforce and monitor compli-
ance need further exploration.

ACKNOWLEDG EMENT
The authors would like to thank infection prevention link nurses and 
the staff of the research ICU. We also thank the hospital for their 
support in publishing this article.

AUTHOR CONTRIBUTIONS
Kirsi Terho: Supervision, Writing –Original Draft, Preparation, 
Formal analysis, Investigation, Writing – Reviewing and Editing. 
Esa Rintala: Writing – Reviewing and Editing. Janne Engblom: 
Formal analysis, Writing – Reviewing and Editing. Sanna Salanterä: 
Conceptualization, Writing – Reviewing and Editing.

E THIC AL APPROVAL
This study was conducted in accordance with the human subjects' 
protection principles Declaration of Helsinki). The Ethics Committee 
of the University (diary number edacted) approved the study’s eth-
ics, and the authorities of the Hospital (diary number redacted) 
granted the research permission. The participants were informed 
about the authorship and purpose of the investigation. Furthermore, 
participants were ensured that all the data obtained would remain 
anonymous and confidential.

FUNDING INFORMATION
This work was supported by the Päivikki and Sakari Sohlberg 
Foundation, the National League for Nursing's Foundation for 
Nursing Education, the Finnish Nurses Association, the Rauno and 
Anne Puolimatka Foundation, the Finnish Cultural Foundation, and 
state research grants during the study. Funders/commercial organi-
zations did not have role in the conduct or reporting of the research.

CONFLIC T OF INTERE S T
The authors declare that there is no conflict of interest.

DATA AVAIL ABILIT Y S TATEMENT
The data for this study are not publicly available. Kirsi Terho, Esa 
Rintala, Janne Engblom and Sanna Salanterä confirm that they had 
full access to all the data in the study and take responsibility for the 
integrity of the data and the accuracy of the data analysis.

ORCID
Kirsi Terho   https://orcid.org/0000-0002-1816-085X 

T WIT TER
Esa Rintala   @esa_rintala 
Janne Engblom   @janne_engblom 
Sanna Salanterä   @SannaSansala 

R E FE R E N C E S
Aldeyab, M. A., McElnay, J. C., Scott, M. G., Elhajji, F. W. D., & Kearney, 

M. P. (2014). Hospital antibiotic use and its relationship to age-
adjusted comorbidity and alcohol-based hand rub consump-
tion. Epidemiology and Infection, 142(2), 404–408. https://doi.
org/10.1017/S0950​26881​3001052

Al-Dorzi, H. M., & Arabi, Y. M. (2017). Outbreaks in the adult ICUs. 
Current Opinion in Infectious Diseases, 30(4), 432–439. https://doi.
org/10.1097/QCO.00000​00000​000387

Battistella, G., Berto, G., & Bazzo, S. (2017). Developing professional hab-
its of hand hygiene in intensive care settings: An action-research 
intervention. Intensive & Critical Care Nursing, 38, 53–59. https://doi.
org/10.1016/j.iccn.2016.08.003

Bouzbid, S., Gicquel, Q., Gerbier, S., Chomarat, M., Pradat, E., Fabry, J., 
Lepape, A., & Metzger, M. H. (2011). Automated detection of noso-
comial infections: Evaluation of different strategies in an intensive 
care unit 2000-2006. Journal of Hospital Infection, 79(1), 38–43. 
https://doi.org/10.1016/j.jhin.2011.05.006

Bruchez, S. A., Duarte, G. C., Sadowski, R. A., Custódio da Silva Filho, 
A., Fahning, W. E., Belini Nishiyama, S. A., Bronharo Tognim, 
M. C., & Cardoso, C. L. (2020). Assessing the Hawthorne effect 
on hand hygiene compliance in an intensive care unit. Infection 
Prevention in Practice, 2(2), 100049. https://doi.org/10.1016/j.
infpip.2020.100049

Casey, M., Coghlan, D., Carroll, Á., Stokes, D., Roberts, K., & Hynes, G. 
(2021). Application of action research in the field of healthcare: 
A scoping review protocol. HRB Open Research, 4, 64. https://doi.
org/10.12688/​hrbop​enres.13276.2

Chang, N. N., Reisinger, H. S., Schweizer, M. L., Jones, I., Chrischilles, E., 
Chorazy, M., Huskins, C., & Herwaldt, L. (2021). Hand hygiene com-
pliance at critical points of care. Clinical Infectious Diseases, 72(5), 
814–820. https://doi.org/10.1093/cid/ciaa130

Cohen, P. (1988). Are statistics necessary? Biological Psychiatry, 23(1), 1–
2, 1, 2. https://doi.org/10.1016/0006-3223(88)90100​-x

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1591 by U

niversity of T
urku, W

iley O
nline L

ibrary on [17/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-1816-085X
https://orcid.org/0000-0002-1816-085X
https://twitter.com/esa_rintala
https://twitter.com/janne_engblom
https://twitter.com/SannaSansala
https://doi.org/10.1017/S0950268813001052
https://doi.org/10.1017/S0950268813001052
https://doi.org/10.1097/QCO.0000000000000387
https://doi.org/10.1097/QCO.0000000000000387
https://doi.org/10.1016/j.iccn.2016.08.003
https://doi.org/10.1016/j.iccn.2016.08.003
https://doi.org/10.1016/j.jhin.2011.05.006
https://doi.org/10.1016/j.infpip.2020.100049
https://doi.org/10.1016/j.infpip.2020.100049
https://doi.org/10.12688/hrbopenres.13276.2
https://doi.org/10.12688/hrbopenres.13276.2
https://doi.org/10.1093/cid/ciaa130
https://doi.org/10.1016/0006-3223(88)90100-x


10  |    TERHO et al.

Cordeiro, L., & Soares, C. B. (2018). Action research in the health-
care field: A scoping review. JBI Database of Systematic Reviews 
and Implementation Reports, 16(4), 1003–1047. https://doi.
org/10.11124/​JBISR​IR-2016-003200

Doronina, J., Martello, M., Biron, A., & Lavoie-Tremblay, M. (2017). A 
systematic review on the effectiveness of interventions to improve 
hand hygiene compliance of nurses in the hospital setting. Journal 
of Nursing Scholarship, 49(2), 143–152. https://doi.org/10.1111/
jnu.12274

Erasmus, V., Brouwer, W., van Beeck, E. F., Oenema, A., Daha, T. J., 
Richardus, J. H., Vos, M. C., & Brug, J. (2009). A qualitative explo-
ration of reasons for poor hand hygiene among hospital workers 
lack of positive role models and of convincing evidence that hand 
hygiene prevents cross-infection. Infection Control and Hospital 
Epidemiology, 30(5), 415419. https://doi.org/10.1086/596773 
419.

European Centre for Disease Prevention and Control. (2019). Introduction 
to the annual epidemiological report for 2017. In Annual epidemio-
logical report for 2017. ECDC. https://www.ecdc.europa.eu/sites/​
def-ault/files/​docum​ents/AER_for_2017-HAI.pdf

Gould, D., Creedon, S., Jeanes, A., Drey, N. S., Chudleigh, J., & Moralejo, D. 
(2017). Impact of observing hand hygiene in practice and research: 
A methodological reconsideration. The Journal of Hospital Infection, 
95(2), 169–174. https://doi.org/10.1016/j.jhin.2016.08.008

Gould, D., Moralejo, D., Drey, N., Chudleigh, J., & Taljaard, M. (2017). 
Interventions to improve hand hygiene compliance in patient care 
(review). Cochrane Database of Systematic Reviews, 9(9), CD005186. 
https://doi.org/10.1002/14651​858.CD005​186.pub4

Gould, D., Moralejo, D., Drey, N., Chudleigh, J., & Taljaard, M. (2018). 
Interventions to improve hand hygiene compliance in patient care: 
Reflections on three systematic reviews for the Cochrane collabo-
ration 2007–2017. Journal of Infection Prevention, 19(3), 108–113. 
https://doi.org/10.1177/17571​77417​751285

Guo, Z., Wang, Z., Zhang, S., Li, X., Li, L., Li, C., Cui, Y., Fu, R., Dong, Y., 
Chi, X., Zhang, M., Liu, K., Cao, C., Liu, B., Zhang, K., Gao, Y., Lu, B., 
& Chen, W. (2020). Aerosol and surface distribution of severe acute 
respiratory syndrome coronavirus 2 in hospital wards, Wuhan, 
China, 2020. Emerging Infectious Diseases, 26(7), 1583–1591. 
https://doi.org/10.3201/eid26​07.200885

Hansen, S., Schwab, F., Gastmeier, P., Pittet, D., Zingg, W., Sax, H., 
Grundmann, H., van Benthem, B., van der Koii, T., Dettenkofer, 
M., Martin, M., Richet, H., Szilágyi, E., Központ, O. E., Heczko, P. 
B., Holmes, A., Kyratsis, Y., Ahmad, R., Allegranzi, B., … Wu, A. W. 
(2015). Provision and consumption of alcohol-based hand rubs 
in European hospitals. Clinical Microbiology and Infection, 21(12), 
1047–1051. https://doi.org/10.1016/j.cmi.2015.09.019

Haubitz, S., Atkinson, A., Kaspar, T., Nydegger, D., Eichenberger, A., 
Sommerstein, R., & Marschall, J. (2016). Handrub consumption 
mirrors hand hygiene compliance. Infection Control and Hospital 
Epidemiology, 37(6), 707–710. https://doi.org/10.1017/ice.2016.47

Hegney, D. G., & Francis, K. (2015). Action research: Changing nursing 
practice. Nursing Standard, 29(40), 36–41. https://doi.org/10.7748/
ns.29.40.36.e8710

Hoffmann, M., Sendlhofer, G., Gombotz, V., Pregartner, G., Zierler, R., 
Schwarz, C., Tax, C., & Brunner, G. (2020). Hand hygiene compli-
ance in intensive care units: An observational study. International 
Journal of Nursing Practice, 26(2), e12789. https://doi.org/10.1111/
ijn.12789

Holter, I. M., & Schwartz-Barcott, D. (1993). Action research: What is it? 
How has it been used and how can it be used in nursing? Journal 
of Advanced Nursing, 18, 298–304. https://doi.org/10.1046/
j.1365-2648.1993.18020​298.x

Jain, S., Edgar, D., Bothe, J., Newman, H., Wilson, A., Bint, B., Brown, 
M., Alexander, S., & Harris, J. (2015). Reflection on observation: 
A qualitative study using practice development methods to ex-
plore the experience of being a hand hygiene auditor in Australia. 

American Journal of Infection Control, 43(12), 1310–1315. https://
doi.org/10.1016/j.ajic.2015.07.009

Jeanes, A., Coen, P. G., Gould, D. J., & Drey, N. S. (2019). Validity of hand 
hygiene compliance measurement by observation: A systematic re-
view. American Journal of Infection Control, 47(3), 313–322. https://
doi.org/10.1016/j.ajic.2018.08.004

Karch, A., Castell, S., Schwab, F., Geffers, C., Bongartz, H., Brunkhorst, F. 
M., Gastmeier, P., & Mikolajczyk, R. T. (2015). Proposing an empiri-
cally justified reference threshold for blood culture sampling rates 
in intensive care units. Journal of Clinical Microbiology, 53(2), 648–
652. https://doi.org/10.1128/JCM.02944​-14

Kollef, M. H., Torres, A., Shorr, A. F., Martin-Loeches, I., & Micek, S. T. 
(2021). Nosocomial infection. Critical Care Medicine, 49(2), 169–187. 
https://doi.org/10.1097/CCM.00000​00000​004783

Lambe, K., Lydon, S., Madden, C., McSharry, J., Marshall, R., Boylan, R., 
Hehir, A., Byrne, M., Tujjar, O., & O'Connor, P. (2020). Understanding 
hand hygiene behaviour in the intensive care unit to inform inter-
ventions: An interview study. BMC Health Services Research, 20(1), 
353. https://doi.org/10.1186/s1291​3-020-05215​-4

Lambe, K., Lydon, S., McSharry, J., Byrne, M., Squires, J., Power, M., 
Christine Domegan, C., & O'Connor, P. (2021). Identifying interven-
tions to improve hand hygiene compliance in the intensive care unit 
through co-design with stakeholders. HRB Open Research, 4, 64. 
https://doi.org/10.12688/​hrbop​enres.13296.1

Lambe, K. A., Lydon, S., Madden, C., Vellinga, A., Hehir, A., Walsh, M., & 
O'Connor, P. (2019). Hand hygiene compliance in the ICU: A sys-
tematic review. Critical Care Medicine, 47(9), 1251–1257. https://doi.
org/10.1097/CCM.00000​00000​003868

Lambert, M.-L., Silversmit, G., Savey, A., Palomar, M., Hiesmayr, M., 
Agodi, A., Van Rompaye, B., Mertens, K., & Vansteelandt, S. (2014). 
Preventable proportion of severe infections acquired in intensive 
care units: Case-mix adjusted estimations from patient-based sur-
veillance data. Infection Control and Hospital Epidemiology, 35(5), 
494–501. https://doi.org/10.1086/675824

Luangasanatip, N., Hongsuwan, M., Limmathurotsakul, D., Lubell, Y., 
Lee, A. S., Harbarth, S., Day, N., Graves, N., & Cooper, B. S. (2015). 
Comparative efficacy of interventions to promote hand hygiene in 
hospital: Systematic review and network meta-analysis. BMJ, 351, 
h3728. https://doi.org/10.1136/bmj.h3728

Magnus, T. P., Marra, A. R., Camargo, T. Z. S., Victor, E. S., Costa, 
L. S. S., Cardoso, V. J., dos Santos, O. F. P., & Edmond, M. B. 
(2015). Measuring hand hygiene compliance rates in different 
special care settings: A comparative study of methodologies. 
International Journal of Infectious Diseases, 33, 205–208. https://doi.
org/10.1016/j.ijid.2015.02.016

Musu, M., Lai, A., Mereu, N. M., Galletta, M., Campagna, M., Tidore, 
M., Piazza, M., Spada, L., Massidda, M., Colombo, S., Mura, P., & 
Coppola, R. C. (2017). Assessing hand hygiene compliance among 
healthcare workers in six intensive care units. Journal of Preventive 
Medicine and Hygiene, 58(3), E231–E237. https://doi.org/10.15167/​
2421-4248/jpmh2​017.58.3.674

Ogrinc, G., Davies, L., Goodman, D., Batalden, P., Davidoff, F., & Stevens, 
D. (2015). Squire 2.0 (standards for quality improvement reporting 
excellence): Revised publication guidelines from a detailed con-
sensus process. American Journal of Critical Care, 24(6), 466–473. 
https://doi.org/10.4037/ajcc2​015455

Popovich, K. J., Green, S. J., Okamoto, K., Rhee, Y., Hayden, M. K., 
Schoeny, M., Snitkin, E. S., & Weinstein, R. A. (2021). MRSA trans-
mission in intensive care units: Genomic analysis of patients, their 
environments, and healthcare workers. Clinical Infectious Diseases, 
72(11), 1879–1887. https://doi.org/10.1093/cid/ciaa731

Ran, L., Chen, X., Wang, Y., Wu, W., Zhang, L., & Tan, X. (2020). Risk 
factors of healthcare workers with corona virus disease 2019: A 
retrospective cohort study in a designated hospital of Wuhan in 
China. Clinical Infectious Diseases, 71(16), 2218–2221. https://doi.
org/10.1093/cid/ciaa287

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1591 by U

niversity of T
urku, W

iley O
nline L

ibrary on [17/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.11124/JBISRIR-2016-003200
https://doi.org/10.11124/JBISRIR-2016-003200
https://doi.org/10.1111/jnu.12274
https://doi.org/10.1111/jnu.12274
https://doi.org/10.1086/596773
https://www.ecdc.europa.eu/sites/def-ault/files/documents/AER_for_2017-HAI.pdf
https://www.ecdc.europa.eu/sites/def-ault/files/documents/AER_for_2017-HAI.pdf
https://doi.org/10.1016/j.jhin.2016.08.008
https://doi.org/10.1002/14651858.CD005186.pub4
https://doi.org/10.1177/1757177417751285
https://doi.org/10.3201/eid2607.200885
https://doi.org/10.1016/j.cmi.2015.09.019
https://doi.org/10.1017/ice.2016.47
https://doi.org/10.7748/ns.29.40.36.e8710
https://doi.org/10.7748/ns.29.40.36.e8710
https://doi.org/10.1111/ijn.12789
https://doi.org/10.1111/ijn.12789
https://doi.org/10.1046/j.1365-2648.1993.18020298.x
https://doi.org/10.1046/j.1365-2648.1993.18020298.x
https://doi.org/10.1016/j.ajic.2015.07.009
https://doi.org/10.1016/j.ajic.2015.07.009
https://doi.org/10.1016/j.ajic.2018.08.004
https://doi.org/10.1016/j.ajic.2018.08.004
https://doi.org/10.1128/JCM.02944-14
https://doi.org/10.1097/CCM.0000000000004783
https://doi.org/10.1186/s12913-020-05215-4
https://doi.org/10.12688/hrbopenres.13296.1
https://doi.org/10.1097/CCM.0000000000003868
https://doi.org/10.1097/CCM.0000000000003868
https://doi.org/10.1086/675824
https://doi.org/10.1136/bmj.h3728
https://doi.org/10.1016/j.ijid.2015.02.016
https://doi.org/10.1016/j.ijid.2015.02.016
https://doi.org/10.15167/2421-4248/jpmh2017.58.3.674
https://doi.org/10.15167/2421-4248/jpmh2017.58.3.674
https://doi.org/10.4037/ajcc2015455
https://doi.org/10.1093/cid/ciaa731
https://doi.org/10.1093/cid/ciaa287
https://doi.org/10.1093/cid/ciaa287


    |  11TERHO et al.

Razzini, K., Castrica, M., Menchetti, L., Maggi, L., Negroni, L., Orfeo, 
N. V., Pizzoccheri, A., Stocco, M., Muttini, S., & Balzaretti, C. M. 
(2020). SARS-CoV-2 RNA detection in the air and on surfaces 
in the COVID-19 ward of a hospital in Milan, Italy. Science of the 
Total Environment, 742, 140540. https://doi.org/10.1016/j.scito​
tenv.2020.140540

Sastry, A. S., Deepashree, R., & Bhat, P. (2017). Impact of a hand hygiene 
audit on hand hygiene compliance in a tertiary care public sec-
tor teaching hospital in South India. American Journal of Infectious 
Control, 45(5), 498–501. https://doi.org/10.1016/j.ajic.2016.12.013

Sax, H., Clack, L., Touveneau, S., Jantarada, F. d. L., Pittet, D., & Zingg, 
W. (2013). Implementation of infection control best practice 
in intensive care units throughout Europe: A mixed-method 
evaluation study. Implementation Science, 8, 24. https://doi.
org/10.1186/1748-5908-8-24

Sepahvand, F., Mohammadipour, F., Parvizy, S., Zagheri Tafreshi, M., 
Skerrett, V., & Atashzadeh-Shoorideh, F. (2020). Improving nurses' 
organizational commitment by participating in their performance 
appraisal process. Journal of Nursing Management, 28(3), 595–605. 
https://doi.org/10.1111/jonm.12961

Smiddy, M. P., Murphy, O. M., Savage, E., & Browne, J. P. (2019). The in-
fluence of observational hand hygiene auditing on consultant doc-
tors' hand hygiene behaviors: A qualitative study. American Journal 
of Infection Control, 47(7), 798–803. https://doi.org/10.1016/j.
ajic.2018.12.024

Soh, K. L., Davidson, P. M., Leslie, G., & Rahman, A. B. A. (2011). Action 
research studies in the intensive care setting: A systematic review. 
International Journal of Nursing Studies, 48(2), 258–268. https://doi.
org/10.1016/j.ijnur​stu.2010.09.014

Storr, J., Twyman, A., Zingg, W., Damani, N., Kilpatrick, C., Reilly, J., Price, 
L., Egger, M., Grayson, M. L., Kelley, E., Allegranzi, B., & and the 
WHO Guidelines Development Group. (2017). Core components 
for effective infection prevention and control programmes: New 
WHO evidence-based recommendations. Antimicrobial Resistance 
and Infection Control, 6(6), 6. https://doi.org/10.1186/s1375​
6-016-0149-9

Suetens, C., Latour, K., Kärki, T., Ricchizzi, E., Kinross, P., Moro, M. L., 
Jans, B., Hopkins, S., Hansen, S., Lyytikäinen, O., Reilly, J., Deptula, 
A., Zingg, W., Plachouras, D., Monnet, D. L., & the Healthcare-
Associated Infections Prevalence Study Group. (2018). Prevalence 
of healthcare-associated infections, estimated incidence and com-
posite antimicrobial resistance index in acute care hospitals and 
long-term care facilities: Results from two European point prev-
alence surveys, 2016 to 2017. Euro Surveillance, 23(46), 1800516. 
https://doi.org/10.2807/1560-7917.ES.2018.23.46.1800516

Suetens, C., Morales, I., Savey, A., Palomar, M., Hiesmayr, M., Lepape, 
A., Gastmeier, P., Schmit, J. C., Valinteliene, R., & Fabry, J. (2007). 

European surveillance of ICU-acquired infections (HELICS-ICU): 
Methods and main results. Journal of Hospital Infection, 65(Supp 2), 
171–173. https://doi.org/10.1016/S0195​-6701(07)60038​-3

Terho, K., Rintala, E., & Salanterä, S. (2018). Usefulness of an antibiotic 
prescription-based healthcare-associated infection surveillance 
programme in an ICU setting. The Canadian Journal of Infection 
Control, 33(3), 168–170.

Turnock, C., & Gibson, V. (2001). Validity in action research: A discussion 
on theoretical and practice issues encountered whilst using obser-
vation to collect data. Journal of Advanced Nursing, 36, 471–477. 
https://doi.org/10.1046/j.1365-2648.2001.01995.x

Umscheid, C., Mitchell, M., Doshi, J., Agarwal, R., Williams, K., & Brennan, 
P. (2011). Estimating the proportion of healthcare-associated infec-
tions that are reasonably preventable and the related mortality and 
costs. Infection Control and Hospital Epidemiology, 32(2), 101–114. 
https://doi.org/10.1086/657912

Wetzker, W., Bunte-Schönberger, K., Walter, J., Pilarski, G., Gastmeier, P., 
& Reichardt, C. (2016). Compliance with hand hygiene: Reference 
data from the national hand hygiene campaign in Germany. Journal 
of Hospital Infection, 92(4), 328–331. https://doi.org/10.1016/j.
jhin.2016.01.022

Woodard, J. A., Leekha, S., Jackson, S. S., & Thom, K. A. (2019). Beyond 
entry and exit: Hand hygiene at the bedside. American Journal 
of Infection Control, 47(5), 487–491. https://doi.org/10.1016/j.
ajic.2018.10.026

World Health Organization (WHO). (2009). WHO guidelines for hand hy-
giene in health care. WHO Library Cataloguing-in-Publication Data. 
https://apps.who.int/iris/bitst​ream/handl​e/10665/​44102/​97892​
41597​906_eng.pdf;jsess​ionid​=77D1E​90C0F​A3828​F60B5​C8EDE​
792BB​52?seque​nce=1

Zingg, W., Holmes, A., Dettenkofer, M., Goetting, T., Secci, F., Clack, 
L., Allegranzi, B., Magioragos, A., Pittet, D., … Vincent, C. (2015). 
Hospital organisation, management, and structure for preven-
tion of health-care-associated infection: A systematic review and 
expert consensus. The Lancet Infectious Diseases, 15(2), 212–224. 
https://doi.org/10.1016/S1473​-3099(14)70854​-0

How to cite this article: Terho, K., Rintala, E., Engblom, J., & 
Salanterä, S. (2023). Action research on promoting hand 
hygiene practices in an intensive care unit. Nursing Open, 00, 
1–11. https://doi.org/10.1002/nop2.1591

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1591 by U

niversity of T
urku, W

iley O
nline L

ibrary on [17/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.scitotenv.2020.140540
https://doi.org/10.1016/j.scitotenv.2020.140540
https://doi.org/10.1016/j.ajic.2016.12.013
https://doi.org/10.1186/1748-5908-8-24
https://doi.org/10.1186/1748-5908-8-24
https://doi.org/10.1111/jonm.12961
https://doi.org/10.1016/j.ajic.2018.12.024
https://doi.org/10.1016/j.ajic.2018.12.024
https://doi.org/10.1016/j.ijnurstu.2010.09.014
https://doi.org/10.1016/j.ijnurstu.2010.09.014
https://doi.org/10.1186/s13756-016-0149-9
https://doi.org/10.1186/s13756-016-0149-9
https://doi.org/10.2807/1560-7917.ES.2018.23.46.1800516
https://doi.org/10.1016/S0195-6701(07)60038-3
https://doi.org/10.1046/j.1365-2648.2001.01995.x
https://doi.org/10.1086/657912
https://doi.org/10.1016/j.jhin.2016.01.022
https://doi.org/10.1016/j.jhin.2016.01.022
https://doi.org/10.1016/j.ajic.2018.10.026
https://doi.org/10.1016/j.ajic.2018.10.026
https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906_eng.pdf;jsessionid=77D1E90C0FA3828F60B5C8EDE792BB52?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906_eng.pdf;jsessionid=77D1E90C0FA3828F60B5C8EDE792BB52?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906_eng.pdf;jsessionid=77D1E90C0FA3828F60B5C8EDE792BB52?sequence=1
https://doi.org/10.1016/S1473-3099(14)70854-0
https://doi.org/10.1002/nop2.1591

	Action research on promoting hand hygiene practices in an intensive care unit
	Abstract
	1|INTRODUCTION
	2|BACKGROUND
	2.1|Research questions

	3|THE STUDY
	3.1|Design
	3.2|Method
	3.2.1|Sample
	3.2.2|Setting

	3.3|Data collection
	3.4|Analysis
	3.5|Validity, reliability and rigour
	3.6|Ethics

	4|RESULTS
	5|DISCUSSION
	5.1|Limitations

	6|CONCLUSION
	ACKNOWLEDGEMENT
	AUTHOR CONTRIBUTIONS
	ETHICAL APPROVAL
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


