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ABSTRACT

Objective: To measure the compliance and the quality of HH practices and the knowledge of the healthcare workers’ of the
university dental care center. Materials and Methods: All educators and students present were eligible for inclusion in the study.
Each healthcare professional was observed in care situation over a period of 30 min. The knowledge, attitudes and opinions were
collected through a questionnaire. Results: Number of healthcare professionals included was 190 (64.4%). Study group consisted
of 151 students (74.4%) and 39 educators (42.4%). Out of a total number of expected disinfection of hands (993), 396 were made
(39.9%). Educators had a higher compliance rates than students (63.7-35.8%, P=10"). Large differences were found between
care situations (compliance higher before the first care to a patient and lower during installation of patient in dental X-ray area or
at exit of dental X-ray area). Concerning hand rubbing (HR), 36.6% were performed correctly, and the main error was all steps
of HR not observed (54.4%), and shorter duration (46.7%). The observance and the quality of HR were associated with better
knowledge. Conclusion: This data suggests areas of improvement: (1) A comprehensive intervention including care organization/
clinic ergonomics/planning/anticipation of materials needed for care; (2) the development of HH education program should
include the educators, since the behavior of students is strongly influenced and formed by their mentor’s attitude and behaviors.
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INTRODUCTION

Dentistry has a responsibility to adhere to scientifically
accepted and evidence-based principles of infection
control. This responsibility is now enforced by an
increasing requirement of quality expressed by
patients."? Hand hygiene (HH) in dental practice
is one of the most important parts of the infection
control process and is the single most important
activity performed to reduce the risk of transmitting
microorganisms from provider to patient.

One of the principal recommendations of HH
guidelines was that waterless, alcohol-based hand
rubs (HRs) (liquids or gels) are the preferred method
for HH in most situations due to the superior efficacy

of these agents in rapidly reducing bacterial counts
on hands and their ease of use. Another widely used
standard precaution is the wearing of protective
gloves. Although wearing gloves offers a means of
protection, it also creates a warm, moist environment
in which organisms can proliferate, so HH is essential
to eliminate transient microflora and decrease resident
microflora, even when gloves are worn. Multiple
studies have been conducted to describe the HH
practices of nursing and medical students, nurses and
physicians, in different countries. They concluded that
compliance with HH among health care providers is
as low as <40% with a baseline ranging from 5% to
89% .14 Specific studies have been conducted among
dental practitioners. Although HH guidelines were
published >10 years ago, the extent to which dental
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practitioners are aware of HH protocols and use the
appropriate alcohol-based hand sanitizers is relatively
unknown. Some data on dentists’ knowledge, attitudes
and practices regarding HH are available in Nigeria,”!
South Africa,® Iran,®' Jordan,™ Brazil,*>**l Canada,™
Soudan,” United Kingdom,'*”) Germany,!"81%
United Arab Emirates,™ Iran® and United States.*
Investigators used questionnaire,”10121820221 djrect
observation®'>""l and rarely questionnaire associated
with direct observation.®'l The majority of the
authors concluded that there is a lack of knowledge
among dentists regarding the correct agents to use and
the appropriate times and sequences to HH. To our
knowledge, no similar data is available from France.

The main aim of this study was to observe healthcare
professionals (educators, students) compliance with
HH guidelines during patient care in a dental teaching
hospital. Secondary aims were: (1) To measure the
quality of HH procedures, (2) to identify factors
influencing HH practices (3) to investigate their
knowledge regarding hand washing and HR
procedures and (4) to evaluate the influence of
undergraduate and postgraduate HH education in
HH compliance.

MATERIALS AND METHODS

The study was conducted in our dental teaching
hospital, a center with providing 10 dental outpatient
services, with 92 educators supervising 203 students,
who operate from a total of 84 dental units. Each
student undertakes a clinical training in dentistry over
a period of 3 years. Preliminary teaching on infectious
risk and HH techniques was given to all students
before the first clinical session in the center. Since 2011
each first clinical year has received another course
with practical exercises, organized by the infection
control nurse and the infection control referent of
the center. No continuing education program was
available to educators.

Each outpatient service has a central dispensing
station of all sterile devices which services treatment
boxes (small, dedicated clinical treatment area). Hand
washing sinks are located between the boxes, and
provide liquid soap, paper hand. Bottles of alcohol
HR with pumps are widely available; single use
gloves are available in central dispensing station.
posters describing French Society of Hospital
Hygiene seven steps hygienic hand disinfection by
rubbing (http://www.sf2h.net/SF2H-outils/SF2H_
hygiene-des-mains_friction-des-mains_affiche.pdf)
are displayed in each box.
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This study was organized by the infection control
committee. The aims and objectives of the study were
explained to students and educators. The 2009 French
guidelines were used as references for local HH
procedures. The indications of HH were detailed in
the chart of care, which defined precisely the moment
and the type of HH to be performed.

Hand hygiene compliance rates were measured
using structured observational method. Each person
was observed during a continuous period of care
of 30 min minimum. Data was collected using a
standardized document. The succession of gestures
and HH to be recorded were already used for previous
studies and had been validated. A HR was classified
as technically correct if the duration was 20 s or
more and if 5 of the 7 steps were made, and if the
quantity of product was sufficient for a complete
coverage of the hand. Investigators were infection
control committee members. A preliminary course
was organized for investigators. An investigators
guide, with all definitions and the chart of care,
was prepared and provided to investigators. The
major indicators measured were: The global HH
compliance (HH made/HH opportunities), the
frequency of technically correct HR (correct HR/
HR made), and the rate of HH made, adapted to the
level of risk and technically correct (perfect HH),
chosen as an indicator of cross-transmission really
stopped. The absence of jewelry and short sleeves
was recorded. These indicators were measured for
students and educators, by outpatient services and
compared between different dental care situations.

Study on the knowledge, attitudes and opinions
was achieved through a questionnaire (on 8 points)
given to the each person observed, at the end of the
clinical observation period. Educators and students
were asked whether they could recall have received
training, both theoretical and practical aspects in HH.
A knowledge note was calculated for each person:
1 point was given for each correct reply and the note
was equal to the sum on 8. Comparison of means of
knowledge notes were made between formed and
not formed persons and relatively to compliance and
quality of practices.

The data were entered and analyzed with Epi Info
2002 (Centers for Disease Control and Prevention
(CDC) Atlanta Georgia US) and SPSS V 17 software
(SPSS Inc., a IBM company, US). A Mantel Haenzel
Chi-square test was used for qualitative data and
ANOVA for continuous data.
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RESULTS

Number of health care professionals included in the
study was 190 (64.4%). Total period of observation
was 77 h, which mean for each individual observation
40.5 min. Study group consisted of 151 students (74.4%)
and educators 39 (42.4%). This study observed 993
occurrences where HH was expected (847 for students
and 146 for educators). Density HH expected (expected
number of disinfections per hour) was 12.9/h.

Professional attire perfect (no jewel, no long sleeve)
was found by 25.6% of educators and by 51.7%
of students. Among the incorrect situations, it is
shown that the watch is most often worn: By 61.5%
of educators and by 31.8% of students.

The total number of expected HH was 993. The total
number of HH made was 396. This gives an overall
compliance rate of HH 39.9%. Educators had a much
higher compliance rates than students (63.7-35.8%,
P=10"7).

Large differences about compliance rate were found
between care situations [Table 1]. Optimal compliance
was seen at the beginning of clinical teaching session
or when commencing clinical treatment on a patient.
It was lower during installation of patient in dental
X-ray area box or at exit of dental X-ray area box.

Whatever HH method expected, numerous HH were
lacking [Table 2]. Furthermore, we have never observed

Table 1: HH compliance according to dental care
situations (all professionals)

washing, followed by rubbing when it was expected
however we observed it where it was not expected.
The quality of the procedure remains poor, principally
in case of HR [Table 3]. Concerning HR, 36.6% were
performed correctly, and among washing 50.0%. For
HR, the main error sources were all steps of rubbing not
observed (in 54.4% of cases), and shorter duration (in
46.7% of cases). If compliance, errors in choice of
adapted procedure and quality of technic, are, take
into account, only 11.1% of expected HH are made,
appropriate to the situation and technically correct.

Of the 151 students, 85 (56.3%) declared that they had
been received theoretical training, and 136 (90.1%)
noted that they have had a practical teaching by the
infection control nurse. Of the 39 educators, two (5.1%)
declared that they have received theoretical training
and 13 (33.3%) that they have had a practical teaching
by the infection control nurse.

The opinions and knowledge of students and
educators showed a better knowledge by the students
on the specifics of HR: The rate of correct reply was
significantly better by student for the items “HR is
more efficient than hand washing for disinfection”
and “An efficient HR is made in 7 steps,” but the
knowledge notes did not differ significantly between
students and educators (4.8 on 8 for students and
4.4 for teachers). Significant differences in practices
were found between those who had received training,
and those who had not, between persons with a
teaching alone or two teaching [Tables 4 and 5], and
the observance and the quality of HR have been found
associated with a better knowledge [Table 6].

Table 2: Adaptation of the type of HH to the dental
care situation (all professionals)

Situations Number HH made
observed Nymper Percentage
Input of external 20 16 80.0
Before the first gesture for patient 157 113 72.0
Exit box for materials 204 31 15.2
Exit box to view senior 99 32 32.3
Exit box for radio 22 4 18.2
Exit box for an appointment 40 10 25.0
Exit box for the end of care 37 12 324
Exit box of senior 73 43 58.9
Installation patient radio 17 1 5.9
Exit radio box 19 1 5.3
Back inbox after breaking 270 128 47.4
for after care
Back inbox before handling 28 5 17.9
clean equipment
Before donning gloves 429 248 57.8
After removing gloves 408 124 30.4

HH: Hand hygiene
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HH method Number HH method and number
expected expected made (%)
HR alone 919 HR: 281 (30.6)
Hand washing: 55 (6.0)
Hand washing+HR: 26 (2.8)
No HH: 557 (60.6)
Washing, followed 8 HR: 4 (50.0)
by rubbing Hand washing: 0
Hand washing+HR: 0
No HH: 4 (50.0)
Washing or rubbing 57 HR: 14 (24.6)

Hand washing: 10 (17.5)
Hand washing+HR: 4 (7.0)
No HH: 29 (50.9)

HH method expected corresponds to the risk situation and to the soiling
and moisture of hands. In this way, HR alone is expected in a situation
of aseptic care or between two patients after potential contamination if
hands are not soiled or moist. Washing followed by rubbing is expected
in a situation of aseptic care or between two patients after potential
contamination if hands are soiled or moist. Washing or rubbing is
expected for social without risk. HH: Hand hygiene, HR: Hand rub
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DISCUSSION

The present study aimed to assess the undergraduate
and postgraduate dental students” and educators’
awareness and compliance for HH in a dental teaching
hospital. It showed a very different compliance rate
between dental clinical situations and limited quality
of the HR technique. It showed also a better quality
for the professionals who have benefited of a training
program.

To author’s knowledge, this is the first study that
provides a comprehensive assessment of the HH
practices and beliefs of dental health workers in
France. The study on a weighty population offers
robust results. Indeed, detection of HH compliance by
a validated observer (direct observation) is currently
considered the gold standard in HH compliance
monitoring. It is the only method available to detect
all occurring HH opportunities and actions and to
assess the number of times and appropriate timing
when HH action would be required in the sequence of
care (WHO, 2009). The observation and the validation

Table 3: Quality of HH practices during dental
care (all professionals)

Number Percentage
HR (332 observed)
No error 122 36.6
Insufficient dose 100 30.1
Insufficient duration 155 46.7
Less than 5 steps (on 7) 181 54.4
Insufficient delay time between 5 16.1
washing and rubbing (on 31 cases)
Hand washing (96 observed)
No error 48 50.0
Soaps on hand before water 25 26.0
Insufficient duration of rinsing 29 30.2
Insufficient duration of drying 25 26.0

HH: Hand hygiene, HR: Hand rub

of observers were conducted according to the WHO
Guidelines on HH in Health Care (part III) (2009).

In this study, the overall compliance rate with HH was
only 39.9%. These results are alarming low, but on
review of the literature, this is comparable from other
studies. Indeed, a recent review (WHO, 2009) reported
an average compliance of 38.7% with a baseline
ranging from 5% to 89%. These results are inferior than
many studies conducted for dental healthcare workers
in countries such as Africa (25% before glowing
and 47% after),"# Ttaly (55.5%),1"¥ Canada (76%),
USA (75%)?, Khartoum state (44%)," United
Kingdom (26-63%).*! Moreover, it is important to
distinguish between studies undertaken in teaching
and nonteaching centers, when comparing results.
In studies including dental educators and students,
a better HH compliance was observed in educators
in any studies, and a lower rate in another.[3%!
Furthermore the methods of collecting data vary
widely between studies and could explain the large
differences. Studies from Canada, USA, Jordan, Africa
or Germany!™! were only based on the analysis of
a questionnaire about knowledge regarding HH
and not for direct observations. As observed in this
study, there is a limited link between knowledge and
compliance.

Different causes could explain health care professional
attitudes toward HH.

First, paradoxically, use of gloves may give a security
perception to health care professionals. Indeed, use of
gloves has been found to be a barrier to effective HH.
The results confirm this data since only 57.8%, and
30.4% of observed dental workersrealized correctly HH
before and after use of gloves respectively [Table 1].
The results are similar as those of Edwards et al. who
recorded that 40% of the dental students failed to

Table 4: Knowledge and opinions about HH, by students and seniors

Affirmation Number and percentage of correct reply P (¥?)
Total (190) Students (151) Seniors (39)

HR is more efficient than hand washing for disinfection 116(61.1) 97 (64.2) 19 (48.7) 0.035
HR is better tolerated than hand washing 55 (28.9) 46 (30.5) 9(23.1) 0.428
Hand washing followed by HR is the most efficient method 30 (15.8) 24 (15.9) 6 (15.4) 0.865
HR on soiled hand is efficient 179 (94.2) 143 (94.7) 36 (92.3) 0.539
An efficient HR is made in 30 s 156 (82.1) 123 (81.5) 33 (84.6) 0.652
An efficient HR is made in 7 steps 153 (80.5) 127 (84.1) 26 (66.7) 0.019
HR is more efficient than hand washing 110 (57.9) 89 (58.9) 21 (53.8) 0.834
on antibiotics resistant bacteria

HR is more efficient than hand washing for viruses 97 (51.1) 75 (49.7) 22 (56.4) 0.828

HH: Hand hygiene, HR: Hand rub
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Table 5: Comparison of knowledge note (on 8)
relatively to teaching received (all professionals)

Table 6: Relation between knowledge note (on 8) and
compliance and quality of practices (all professionals)

Teaching Number Note of Practices Number of Note of P*
of knowledge observed knowledge
persons Means sD situations Means sD
No teaching 159 4.18 1.632 Compliance
Theoretical or practical teaching 361 4.24 1.522 HH no made 597 4.42 1.488 0.843
Theoretical and practical teaching 473 4.66 1.342 HH made 396 4.44 1.453
The means of notes differs significantly between groups Quality of HR
(ANOVA P<107®). SD: Standard deviation HR with errors 194 4.46 1.316 0.039
HR without error 107 4.80 1.430

decontaminate their hands after patient treatment/*!
and as those of Omogpbai et al. who concluded that only
46.7% of dental professionals washed their hands after
removing torn gloves or before re-gloving.”)

Second, interruption in care is an important cause of
low compliance and this frequent situation occurs
during student treatment sessions. Environmental and
personal barriers could explain these iterative breaks.
In particular, organization with central dispensing
station of all sterile devices enhances the number
of student moving around the clinic and increases
the risk of not following the correct HH protocol.
Furthermore, the lack of rationalization of required
material throughout the time of the care leads students
to stop often their medical act. Finally, the low HH
compliance rate observed during seating a patient for a
dental X-ray and the patient leaving after the X-ray has
been taken underlines the problem of displacement.
The choice to follow HH protocols is often determined
by whether the student considers it to be a medical/
dental procedure or not.

Barriers to HH compliance are regrettable since the
successful implementation of HH quality program
requires that there is basic compliance with HH
protocols. When there was compliance with HH, the
results showed a correlation between knowledge note
and quality of HR [Table 6] and tend to support the
findings that HH quality improved with increasing
knowledge of practice. This importance of increasing
knowledge about infection control scientific data
and about protocols for better compliance was
demonstrated by surveys of Cheng et al. in Taiwan,!*!
Cleveland et al. in USP and Hiibner et al. in
Germany.!" They concluded that compliance depends
in transmitting correct information about infection
control through multiple modes of instruction such
as the Internet, seminars, conferences, continuing
education programs and infection control guidelines.

The presence in the center of infection control
committee, and teachers well knows as infection

European Journal of Dentistry, Vol 8 / Issue 4 / Oct-Dec 2014

*ANOVA. SD: Standard deviation, HH: Hand hygiene, HR: Hand rub

control qualified have had a complementary effect as
is was demonstrate in Cardiff.l’!

Taking together this data suggest some improvement:

* An intervention focused on care organization/
outpatient clinic ergonomics could have an
important effect on compliance. Notably, presence
of gloves and alcohol HR in each box would
decrease the number of displacement and promote
HH behavior

* Anticipation of materials needed for care would
decrease the number of interruption in care

* Emphasis on HH education program would
improve the quality of behavior. In particular,
this HH education program have to be enlarged to
teachers since the behavior of students is strongly
influenced and molded by their mentor’s attitude
at the unit chair side.
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