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Assessing the improvement of healthcare workers’
alcohol-based hand rub with the Pulpe'Friction audit

Bewertung der Verbesserung der alkoholbasierten Handedesinfektion
von Mitarbeitern im Gesundheitswesen mit dem Pulpe'Friction Audit

Abstract

Hand hygiene is essential to prevent the transmission of pathogens
between healthcare workers (HCWs) and patients. Launched in 2019,
Pulpe’Friction is a declarative audit that provides a quick assessment
of hand hygiene in healthcare facilities. This audit consists of interview-
ing HCWs and patients. Some facilities performed a second audit after
the first one, as well as a sufficient period of implementation of actions.
The question was, did these facilities improve in terms of hand hygiene
practices and informating the patients?

In two stable cohorts of French medical-facility wards, this study aimed
to assess whether there was an improvement in reported and observed
alcohol based hand rub (ABHR) practices and in the proportion of pa-
tients informed about hand hygiene when two audits were conducted
consecutively.

A first cohort of 416 wards from 130 facilities was constituted including
5,521 HCWs interviewed during the first audit and 5,383 HCWSs during
the second audit. A second cohort of 139 wards from 62 facilities was
formed including 2,090 patients interviewed during the first audit and
1,726 patients during the second audit. A significant improvement was
observed in self-reported alcohol hand rub practices by HCWs before
and after contact with the patient, and after contact with the patient’s
immediate environment. Significantly, more patients declared they re-
ceived information about when to perform hand hygiene during the
second audit.

To conclude, the wards in which two audits were performed significantly
improved their reported practices. The pulpe’friction method is not only
useful to evaluate reported practices and barriers, it also offers a simple
way to evaluate the impact of the actions implemented in a ward.
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Zusammenfassung

Handehygiene ist unerlasslich, um die Ubertragung von Krankheitserre-
gern zwischen medizinischem Personal (MP) und Patienten zu verhin-
dern. Pulpe’Friction wurde 2019 eingefihrt und ist ein deklariertes
Audit, das eine schnelle Bewertung der Handehygiene in Gesundheits-
einrichtungen ermaoglicht. Das Audit besteht aus der Befragung von MP
und Patienten. Einige Einrichtungen fihrten nach dem ersten Audit und
einer theoretischen Phase der Umsetzung von Manahmen ein zweites
Audit durch. Die Frage war, haben sich in diesen Einrichtungen die
Handehygienepraktiken und die Information der Patienten verbessert?
Das Ziel der Studie bestand darin, an zwei stabilen Kohorten franzdsi-
scher Stationen zu beurteilen, ob es eine Verbesserung der gemeldeten
und beobachteten Praktiken des Einsatzes von Alkohol basierten Han-
dedesinfektionsmitteln und des Anteils der Patienten gab, die Uber
Handehygiene informiert wurden, wenn zwei Audits nacheinander
durchgefuhrt wurden.

Daniel Verbouk*
Muriel Péfau®
Raymond Nasso®
Pierre Parneix*
Mélanie Ohanian®
Fanny Velardo®
Anne-Gaélle Venier"

1 Center for Prevention of
Healthcare Associated
Infections of Nouvelle
Aquitaine, CPias Nouvelle-
Aquitaine, Mission nationale
MATIS, Bordeaux, France

2 Center for Prevention of
Healthcare Associated
Infections of lles de
Guadeloupe, CPias lles de
Guadeloupe, Mission
nationale MATIS, Pointe a
Pitre, France

D
GMS ’K‘@ GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

1/7



Verbouk et al.: Assessing the improvement of healthcare workers’ alcohol-based ...

Es wurde eine erste Kohorte von 416 Stationen aus 130 Einrichtungen
zusammengestellt. 5.521 Mitarbeiter*innen wurden wahrend des ersten
Audits und 5.383 wahrend des zweiten Audits befragt. Es wurde eine
zweite Kohorte von 139 Stationen aus 62 Einrichtungen gebildet (dar-
unter 2.090 Patienten, die wahrend des ersten Audits und 1.726 Pati-
enten, die wahrend des zweiten Audits befragt wurden). Eine signifikante
Verbesserung wurde bei den von den Mitarbeiter*innen des Gesund-
heitswesens angegebenen Praktiken zum Einreiben der Hande vor und
nach dem Kontakt mit den Patienten sowie nach dem Kontakt mit der
unmittelbaren Umgebung der Patienten beobachtet. Deutlich mehr
Patienten gaben an, dass sie beim zweiten Audit Informationen dartber
erhalten hatten, wann sie Handehygiene durchfihren sollten.
Zusammenfassend lasst sich sagen, dass die Stationen, in denen zwei
Audits durchgefuhrt wurden, ihre gemeldeten Praktiken deutlich verbes-
sert haben. Die Pulpe’friction-Methode eignet sich nicht nur zur Bewer-
tung gemeldeter Praktiken und Hindernisse, sondern bietet auch eine
einfache Moglichkeit, die Auswirkungen der auf einer Station durchge-
fihrten MaRnahmen zu bewerten.

Schliisselworter: Befragungsaudit, medizinisches Personal, Patienten,

Handehygiene, Audit

Introduction

Hand hygiene is essential to prevent the transmission of
pathogens from healthcare workers (HCWSs) to patients
and from patients to HCWs [1], [2], [3], [4], [5], [6]. When
hands are visibly clean, it is recommended to use alcohol-
based hand rub (ABHR) as it is not only more effective
microbiologically but also saves time [2], [4], [6]. Different
tools exist to assess ABHR, such as Pulpe’Friction audit
[7], [8]. Launched in 2019, Pulpe’Friction is a declarative
audit that provides a quick assessment of hand hygiene
in a ward. This audit consists of a short interview of HCWs
and patients. The questionnaire for the HCWs evaluates
their ABHR practices and the barriers they face in the
field. The questionnaire for the patients evaluates
whether they received information about hand hygiene
and evaluates their experience of the HCWs’ ABHR prac-
tices before a performing care action.

In France, facilities were encouraged to carry out
Pulpe’Friction audits in order to evaluate and implement
actions to improve ABHR. It was recommended that after
they conducted an audit, they implement actions in a
ward. A second Pulpe’Friction audit could be performed
to assess the impact of the intervention.

Until now, no cohort study was performed on Pulpe’Fric-
tion databases. Some healthcare facilities used
Pulpe’Friction and performed a second audit after they
implemented some actions in the ward to fight the barri-
ers they identified with the HCWs. The question was, did
these facilities show an improvement in and hygiene
practices and the informating the patients?

Thus, the aim of this study was to assess whether there
was an improvement in reported and observed ABHR
practices and the proportion of patients informed about
hand hygiene when two audits were conducted.

Materials and methods

Study design

The method of Pulpe’friction audit has already been de-
scribed in detail in previous papers [7], [8], [9]. An
investigator interviewed HCWs and/or patients individu-
ally, using specific communication elements to obtain
answers as close to reality as possible. Some wards de-
cided to interview only HCWs, some interviewed only pa-
tients and some interviewed both. Pulpe’friction gives a
collective analysis of the practices declared by the HCWs
of a ward and identifies the main barriers for hand rub.
The Pulpe’Friction audit offers personalized advice to
improve the use of ABHR in wards that performed the
audit. When debriefing with the HCWSs, improvement ac-
tions are decided collectively to improve hand hygiene in
the ward.

Questionnaires: The HCWs' profession was recorded
(medical/paramedic). HCWs were asked to self-report
the frequency they performed ABHR at four different
times:

¢ before contact with the patient/after contact with the
patient,

¢ after contact with the patient's close environment and

* before carrying out an invasive measure (e.g., catheter
insertion, intubation, injection, urinary catheterisation,
incision, etc...).

Answers were on a scale from O (never) to 10 (always).
Patients were asked about
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their age group,

2. how often they observed a HCW performing ABHR
before performing a care and measured it on a scale
of O (never) to 10 (always),

3. if they received information about when to perform

ABHR (yes or no).

Study population

The study included all data from healthcare facilities from
6 June 2019 to 11 November 2023. Two stable cohorts
were formed. The first cohort is termed “HCWs
Pulpe’Friction cohort”. The second cohort included the
wards which interviewed patients during two consecutively
audits. This cohort is termed “Patients Pulpe’Friction co-
hort”.

All wards with at least 30 days between two successive
audits were included in the cohorts, in order to give them
enough time to perform an intervention. Wards with less
than two participants (HCWs or patients) during an audit
were excluded.

Judgement criteria

In the HCWSs Pulpe’Friction cohort, to evaluate whether
there was an improvement in declared ABHR between
two audits, four variables were used: frequency of ABHR
before contact with the patient, after contact with the
patient, after contact with the patient's close environment,
and finally before carrying out an invasive measure
(continuous variables).

In the Patients Pulpe’Friction cohort, to evaluate whether
there was an improvement in observed HCWs’ ABHR
between two audits, the variable “observed frequency of
ABHR performed by a HCW before a care measure” was
used (continuous variable). To evaluate whether there
was an improvement in the information the patients re-
ceived about when to perform hand hygiene, the variable
“I received information about when to perform hand hy-
giene” was used (categorical variable).

Statistical analysis

Descriptive statistics were expressed as percentages for
categorical variables and as means with standard devi-
ations and medians with interquartile ranges for continu-
ous variables. Temporal distribution and the time elapsed
between the two audits were calculated. The number of
HCWs and patients per ward was assessed. The propor-
tion of paramedics in both audits was estimated. The
distribution of patient’s age groups was assessed for both
audits.

Quantitative data from HCWs and patients were pooled
to obtain mean scores per ward for the questions of in-
terest, scored on a scale from O to 10. These mean scores
were then used to calculate a global mean score for each
audit. As data reported by HCWs and patients in the same
ward cannot be considered independent, a Wilcoxon
signed-rank test was conducted to evaluate whether there

was an improvement in the average distribution of inci-
dence of ABHR between the first and second audit based
on clinical situations. A chi-squared test was performed
for the qualitative variables.

Statistical analysis was performed using R Studio® version
2023.12.1+402. All analyses were based on two-sided
p-values, with p<0.05 considered statistically significant.

Ethics approval and consent to
participate

Data were anonymized, and after being informed, parti-
cipants consented to the use of their data. Database
management was approved by the ethics committee of
the Guadeloupe University Hospital (reference number
A11-20-02-21), in accordance with the General Data
Protection Regulation of the EU, the French National
Commission for Data Protection (CNIL), and French regu-
lations.

Results
HCWs Pulpe’Friction cohort

A total of 416 wards were included. The first audit was
mainly carried out in 2019, 2021 and 2022 (32.0%,
26.7%, and 32.7%, respectively) (Table 1). More than
half of the second audits were carried out in 2023.

Table 1: Distribution of wards according the year and the audit
in the HCWs Pulpe’Friction cohort

Year Audit 1 Audit 2
n* (%) n* (%)
2019 133 (32.0%) 5(1.2%)
2020 33 (7.9%) 8 (1.9%)
2021 111 (26.7%) 56 (13.5%)
2022 136 (32.7%) 100 (24.0%)
2023 3 (0.7%) 247 (59.4%)
2019-2023 416 (100%) 416 (100%)

The time elapsed between the two audits ranged from
3010 1,541 days (with a mean of 575 days and a median
of 372 days).

These 416 wards belonged to 130 health facilities in
16 French territories: 12 on the French mainland and 4 in
overseas territories and communities (Guadeloupe,
Mayotte, Réunion and New Caledonia). Medical, rehabil-
itation, surgical, and psychiatric wards were the four most
represented specialties (28%, 19%, 17% and 11% of all
wards respectively) (Table 2). The results did not differ
by facility or ward type.

In the 416 wards, 10,904 interviews of HCWs were col-
lected. During the first audit, 5,521 HCWs were inter-
viewed, and during the second audit, 5,383 HCWs were
interviewed. During the first audit, the mean number of
HCWs per ward was 13, with a median of 11 and a range
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Table 2: Distribution of the specialty

in the HCWs Pulpe’Friction cohort

Specialty Number of wards/%
Recovery area 4/1
Surgery 69/17
Gynecology-obstetrics 14/3
Hemodialysis 18/4
Medicine 117/28
Medicine with high risk of infection 7/2
Psychiatry/mental health 47/11
Intensive care 8/2
Medico-technical sectors 9/2
Follow-up and rehabilitation care 7719
Long-term care units 19/5
Intensive/continuing care units 15/4
Emergency 12/3
Total 416/100

Table 3: Comparison of the average frequency of self-reported ABHR* practices by health care workers in different situations
in the HCWs Pulpe’friction cohort

Mean frequency of ABHR (0 to 10)

Audit 1 Audit 2 p-value

Before contact with patient (mean, standard
mean deviation)

7.65(1.40) | 7.88 (1.28) <0.01

After contact with patient (mean, standard
mean deviation)

8.69 (1.06) | 8.86 (0.98) <0.01

After contact with patient’s close environment
(mean, standard mean deviation)

8.04 (1.21) | 8.23 (1.10) <0.01

Before invasive measure (mean, standard
mean deviation)

9.51(0.86) | 9.55 (0.76) 0.20

*alcohol-based hand rub

of 2 to 136. During the second audit, the mean number
of HCWs per ward was also 13, with a median of 10 and
a range of 2 to 106. The proportion of paramedics
differed between the two audits, with 90% of HCWs who
were paramedics in the first audit were being compared
to 92% in the second audit (p<0.01).

Univariate analysis showed an improvement in the global
mean scores for declared “frequency of ABHR before
contact with the patient” (p-value<0.01), “frequency of
hand hygiene after contact with the patient”
(p-value<0.01) and “frequency of hand hygiene after
contact with the patient’'s immediate environment”
(p-value<0.01). There was no improvement in ABHR be-
fore carrying out an invasive gesture (p-value=0.20) (Table
3).

Patients Pulpe’Friction cohort

A total of 139 wards were included. The first audits were
mainly carried out in 2019, 2021 and 2022 (26.6%,
20.1% and 43.2% respectively) (Table 4). More than half
of the second audits were carried out in 2023.

The time elapsed between the two audits ranged from
3510 1,541 days (with a mean of 522 days and a median
of 350 days).

Table 4: Distribution the wards according to the year and the
audit in the Patients Pulpe’Friction cohort

Year Audit 1 Audit 2
n/% n/%
2019 37 (26.6%) 3(2.2%)
2020 13 (9.4%) 6 (4.3%)
2021 28 (20.1%) | 11 (7.9%)
2022 60 (43.2%) | 23 (16.5%)
2023 1(0.7%) 96 (69.1%)
2019-2023 139 (100%) | 139 (100%)

These 139 wards belonged to 62 healthcare facilities in
15 French territories: 13 in mainland France and 2 over-
seas territories (Guadeloupe, Réunion). Medical, rehabil-
itation, surgical and haemodialysis wards were the four
most represented specialties (32%, 28%, 17% and 8%
of all wards respectively). The results did not differ accord-
ing to facility.

In the 139 wards, 3,816 patients responded to the
questionnaires. During the first audit, 2,090 patients re-
sponded. During the second audit, 1,726 patients re-
sponded. During the first audit, the mean number of pa-
tients per ward was 15, with a median of 11 and a range
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Figure 1: Patient’s distribution (%) by age group (in years) according to the audit in the Patients
Pulpe’Friction cohort

Table 5: Changes in the mean frequency of ABHR performed by HCWs and observed by patients and changes in the number
and proportion of patients who declared they received information about hand hygiene in the Patients Pulpe’friction cohort

Audit 1 Audit 2 | p-value
Observed a HCW’s ABHR before contact (mean frequency) 7.80 7.89 0.40
Patients declared they received information about hand hygiene n (%) | 329 (38%) | 284 (43%) | <0.01

of 2 to 100. During the second audit, the mean number
of patients per ward was 12, with a median of 8 and a
range of 2 to 72. Alimost 50% of patients in the two audits
were aged between 65 and 84 years (Figure 1).

In the univariate analysis, there was no improvement in
the global mean score for “how often patients observed
a HCW performing ABHR before contact with them”
(p-value=0.40).

Patients were significantly better informed about when
to perform hand hygiene during the second audit (p<0.01)
(Table 5).

Discussion

In the wards in which two successive audits were realized,
a significant improvement in declared HCWs' alcohol
hand rub practices before and after contact with the pa-
tient, and after contact with the patient's immediate en-
vironment was observed. In addition, significantly more
patients declared they were informed about when to
perform hand hygiene during the second audit.

A significant improvement in HCWs’ declared ABHR sug-
gests that the wards may have implemented actions to
improve ABHR in these situations. The second audit
measured a positive impact of these actions. Although a
discrepancy may exist between self-reported and actual

hand hygiene practices among HCWs [10], [11] the signi-
ficant improvement nevertheless indicates that the inter-
vention worked to enhance good practices. However,
there was no improvement of the frequency of ABHR be-
fore carrying out an invasive measure; this result can be
explained by the fact that the frequency of ABHR was
already very high for this situation.

Several authors used observational measures of ABHR
to evaluate theirimpact on hand hygiene campaigns [12],
[13], [14]. The advantage of pulpe’friction interviews is
that they are very fast and easy to perform, which proved
to be useful to measure an impact. Moreover, interviews
create a positive culture of communication by identifying
barriers to and facilitators of good compliance [15].
There was no significant improvement in the frequency
of ABHR performed by HCWs and observed by the patients
before a care measure was performed. However, because
this survey did not include questions on whether the
139 wards which performed these patient audits imple-
mented actions between the two audits to promote HCWs’
hand hygiene before touching a patient, it is difficult to
interpret this result.

As the patients were significantly better informed in the
second audit about when to perform hand hygiene, these
results suggest that the wards might have worked on
improving informating the patients. A previous study
showed that patients’ observations of alcohol hand rub
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were correlated with HCWs’ reported practices [7]. Fur-
thermore, the involvement of patients and their family in
improving hand hygiene is an ongoing area of research
[16]. Our results demonstrate that a quick and simple
interview of the patients can be used to evaluate the im-
pact of collective actions.

The strength of this study lay in its large sample, with
results from healthcare facilities in almost all French re-
gions, which reduced selection bias. Investigators were
trained to ensure the honesty of the responses and limit
interpretation bias. A delay of thirty days between two
successive audits was chosen to allow facilities sufficient
time to implement new actions to improve ABHR.

Limitations

The study has some limitations. Only reported practices
were collected and observations of practices were not
performed. Besides, the actions which were implemented
by the wards between two audits were unknown.

Conclusion

The wards in which two audits were performed signifi-
cantly improved their reported practices. This study
showed the pulpe’friction method not only offers a way
to evaluate collective hand hygiene and ways to improve,
it also offers a simple way to evaluate the impact of ac-
tions implemented in a ward.
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