
American Journal of Infection Control 47 (2019) 545−550

Contents lists available at ScienceDirect

American Journal of Infection Control

journal homepage: www.aj ic journal .org
Major Article
Overconfidence in infection control proficiency
Stefan Bushuven MD a,b,*, Jana Juenger PhD, MD c, Andreas Moeltner PhD d,
Markus Dettenkofer PhD, MDb

a Institute for Anaesthesiology, Intensive Care Medicine, Emergency Medicine and Pain Therapy, Hegau-Bodensee-Hospital Singen, Singen, Germany
b Institute for Hospital Hygiene and Infection Control, Health Care Association District of Constance, Germany
c Institute for Medical and Pharmaceutical Examinations, Mainz, Germany
d Centre of Excellence for Assessment in Medicine, Heidelberg, Germany
Key Words:
* Address correspondence to Stefan Bushuven, MD,
Intensive Care Medicine, Emergency Medicine and Pai
Hospital Singen, D-78224 Singen, Germany.

E-mail address: s.bushuven@gmx.de (S. Bushuven).
Conflicts of interest: None to report.
Ethics approval and consent to participate: Ethica

mined that no application was needed for this study.

https://doi.org/10.1016/j.ajic.2018.10.022
0196-6553/© 2018 Association for Professionals in Infect
Background: Infection control partially depends on hygiene and communication skills. Unfortunately,
motivation for continuous training is lower than desired. Many health care providers (HCPs) do not
recognize the need for training but express this need for others. This is attributable to heuristic errors,
such as the overconfidence effect. The aim of this study was to quantify the flawed self-assessment in
infection-control.
Methods: In this cross-sectional multicenter study, 255 HCPs of different specialties participated in the 29-item,
5-point Likert scale questionnaire, assessing perceived proficiency in hand hygiene and communication skills for
both themselves and others (colleagues, trainees, and supervisors of their own specialty and HCPs of others).
Results: 222 of 255 surveys could be analyzed. Respondents rated themselves to be better trained in
hand hygiene (P < .001) than trainees, colleagues, and supervisors; the same was seen for feedback skills
(P < .001). HCPs of other specialties were consistently rated worse in all aspects (P < .001).
Conclusion: Results show an overplacement effect in infection prevention skills. The belief of being well edu-
cated creates a subjective conviction that no further education in hand hygiene is needed. Thus, HCPs may
face motivation barriers that require specialized programs to overcome these beliefs.
© 2018 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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Precautions in hygienic hand disinfection (HHD) are the keystone
of prevention of hospital-acquired infections.1-3 Despite the high
impact on morbidity and mortality,2,4 as well as economies,5 the
intrinsic motivation of personnel to participate in training programs
is low.6 Further, heuristic factors,7 insufficient team dynamics,8 and
decreased awareness of risky behavior9 affect protocol adherence
and patient safety.8 These issues are addressed by infection control
specialists and medical educators. However, advisors and instructors
cannot be omnipresent, thus implying a critical demand for high-
quality education in hygiene, collaboration, communication, and
respectful mutual control to establish a constructive culture of risk
management.10

Health care providers (HCPs) face the dilemma of staying up-to-
date in times of growing bureaucratic, strategic, and economic tasks;
rapid medical development; and staff shortage. Consequently, per-
sonnel have to prioritize their own education objectives and handle
limited time resources.11

Hygiene experts routinely encounter many health care workers
who see little need for additional hygiene training for themselves but
point out the incapacities of colleagues and their need for improve-
ment. This is known as the overconfidence effect. According to the
review by Moore and Healy,12 it is defined in the following 3 ways:
overestimation (“overestimation of one’s actual ability, performance,
level of control, or chance of success”), overplacement (belief of being
better than average), and overprecision (“excessive certainty regard-
ing the accuracy of one’s belief”).

Overconfidence is seen across a broad spectrum of human behav-
ior: it boosts risky behavior while driving a car,13 lowers estimations
of general health risks, leads to poor decisions in economics,14 and
may promote criminal behavior.15 It is most robust because it is
innate to human nature; therefore, overconfidence is difficult to over-
come by traditional education programs.13

The perception groups of professionals have regarding insufficient
performance in others is attributable to another effect—the clinical
tribalism phenomenon.16 This sociocultural effect strengthens group
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Table 1
SATIS questionnaire

Item Question

I think . . .
1 I am well trained in hygienic hand disinfection
2 I consequently perform hygienic hand disinfection if indicated
3 I consequently correct others if I perceive a mistake in hand hygiene
4 I am well trained in providing feedback
5 I am well trained in receiving feedback

I consequently correct the following persons if I perceive a mistake in
hygienic hand disinfection:

6 Trainees
7 Colleagues within my specialty
8 My supervisors
9 Colleagues from other specialties
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identification, collective self-concepts, and group coherence but is
counterproductive in cooperative health care because of group rival-
ries and impaired communication and collaboration.16,17

The aim of this work is to clarify and quantify overconfidence
(overplacement) concerning basic hygiene procedures and communi-
cation skills in a multiprofessional collective using the subjective
assessment of training in infection prevention skills (SATIS) question-
naire developed for this study. We hypothesize that HCPs perceive
their groups to be better educated in HHD and feedback provision
and reception skills, and believe they are more motivated to give
feedback (“speaking-up”) and better adhere to hand disinfection pro-
tocols than other HPCs. Further, we hypothesize that there is a clinical
tribalism phenomenon (ie, rating one’s own specialty better than
others’) for all of these issues.
I think the following persons are well trained in hygienic hand
disinfection:

10 Trainees
11 Colleagues within my specialty
12 My supervisors
13 Colleagues from other specialties
METHODS

Study design

This cross-sectional study was conducted fromMarch-May 2017.
I think the following persons consequently use hygienic hand disinfection
if indicated:

14 Trainees
15 Colleagues within my specialty
16 My supervisors
17 Colleagues from other specialties

The following professional groups would consequently correct me if they
perceived a mistake in my hand disinfection:

18 Trainees
19 Colleagues within my specialty
20 My supervisors
21 Colleagues from other specialties
Setting

The study was conducted at 5 German hospitals (2 primary and
2 secondary hospitals and 1 rehabilitation unit) with a total of 1,400
inpatients and more than 1,700 HCPs. Study access was available to
participants over the entire period, followed by data processing and
analysis in September. Study protocol was approved December 14,
2016, by Ethical Committee Stuttgart and the human resources
departments and work councils of all hospitals.
I think the following persons are well trained in providing feedback:
22 Trainees
23 Colleagues within my specialty
24 My supervisors
25 Colleagues from other specialties

I think the following persons are well trained in receiving feedback:
26 Trainees
27 Colleagues of my specialty
Participants

SATIS was available to HCPs and distributed by e-mail, Intranet,
and hard copy at different collection points. Instructions were given
via a cover letter. Participation was promoted by ward and depart-
ment managers, link nurses, hygiene experts, and repeated Intranet
announcements.
28 My supervisors
29 Colleagues from other specialties

NOTE. SATIS survey items translated into English. In this study, a German survey was
used. Item 30 provided the parameters for the collection points of the form.
SATIS, subjective assessment of training in infection prevention skills.
Variables

As a measurement instrument, the SATIS questionnaire was devel-
oped prior to the study. It was tested for feasibility, validity, and reli-
ability in 3 test collectives (paramedics, medical education students,
and specialized hygiene nurses).

The survey used a 5-point Likert scale and consisted of 30 items
(Table 1) and 5 main subject areas, with statements about foreign
(trainees, supervisors, colleagues of the same and other specialties)
and personal training quality (HHD, feedback provision and recep-
tion), adherence to hygiene protocols, and issues of patient safety
(“speaking-up”). Respondents used ratings of “full consent” (4
points), “partial consent” (3 points), “neutral” (2 points), “partial
rejection” (1 point), and “full rejection” (0 points). Item 30 (collection
points of paper-based SATIS sheets that were filled out) was scaled
nominally for subgroup analysis.
Data sources

The paper-based survey was gathered at different collection
points (item 30) and was comprised of 5 subgroups. Because of con-
ventions with the working council, no personal details about the par-
ticipants (eg, age, sex) were obtained.
Management

Data processing, statistics, and graphs were conducted using Excel
(Microsoft Corp, Redmond, WA) and XLSTAT (Addinsoft, New York,
NY).

Study size

With an anticipated sheet return of 5%, study size was estimated
to be about 70-100 participants.

Bias

To address bias, the SATIS questionnaire was checked for evalua-
tion (closed questions) and application objectivity (self-administered
questionnaire, no observer) in the pilot study and rechecked for con-
tent validity (main factor analysis, scree plot, varimax rotation) and
internal consistency (Cronbach a, Guttman λ). Data transfer from
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paper to Excel was cross-checked for transcription errors. Retest for
internal consistency reached a Cronbach a of 0.885 and a Guttman λ6
of 0.940.

Statistical methods

The Friedman and the Mann-Whitney U tests were used for rating
comparisons. For correlation analysis, Kendall t was calculated. Sig-
nificance level, corrected for multiple tests, was set at 0.05. Effect
sizes were calculated using intraindividual Cohen dz.18 Power analy-
sis was conducted using G*Power (Heinrich-Heine-Universit€at
D€usseldorf, D€usseldorf, Germany). For subgroup analysis, a Bonfer-
roni-corrected Kruskal-Wallis test with a significance level of 0.05
was used. Questionnaires with missing data were excluded from the
a priori analysis.

Subgroups

With the lack of specifics concerning participant details, 5 sub-
groups were defined according to the collection points (item 30)
defined under consideration of joint staff pools and similar working
environments: (1) medical wards, (2) surgical wards, (3) pediatric
wards, (4) multiprofessional sites (operating environment, critical
care, and emergency departments), and (5) others (complete anony-
mous sheet returns to institute secretariat). A “completer versus
dropouts” was conducted post hoc to partially compensate for selec-
tion bias.

RESULTS

Participants and descriptive data

Two hundred fifty-five returns (about 15% of all addressed per-
sons) were analyzed. Thirty-three were excluded because of missing
Fig 1. Study conce
data, leaving 222 from 4 multiprofessional sites (2 intensive care
units, 1 emergency department, and 1 operating room [n = 90]), 4
medical wards (n = 22), 5 surgical wards (n = 27), 2 pediatric wards
(n = 36), and others (n = 47) for statistical investigation (Fig 1). Causes
of nonparticipation of single persons or departments were not
obtained. Participation of different professional groups was assumed
because of more responses at single collection points than staff allo-
cated to 1 group. Evaluation of duty rotas verified physicians, nurses,
and physiotherapists working at the collection points.
Main results

1. Self-perception of education in hand disinfection was higher than
ratings for trainees, colleagues of the same specialty, supervisors,
and HCPs of other specialties (P < .0001). For an HCP’s own occu-
pational group, there was no significant difference between per-
ceived training quality in trainees, colleagues, and supervisors
(P > .05). In contrast, HCPs of other specialties received the poorest
ratings compared with colleagues (P < .0001), trainees (P = .019),
and supervisors (P = .003). Participants with a high perception of
their own competency also rated trainees (t = 0.195, P = .002), col-
leagues (t = 0.282, P < .0001), and supervisors (t = 0.162, P = .009)
higher. This did not apply to colleagues of other specialties
(P > .05).

2. An HCP’s subjective adherence to World Health Organization HHD
indications (item 2, compliance) was rated significantly higher
compared with trainees, colleagues, supervisors, and other spe-
cialties. Again, trainees, colleagues, and supervisors were assessed
as having comparable compliance (P > .05), with other health care
workers being subjectively inferior to them. For HHD protocol
adherence, a positive correlation in ratings could be detected for
colleagues (t = 0.287, P < .001), supervisors (t = 0.180, P = .003),
and other professionals (t = 0.163, P = .007) but not for trainees.
pt flowchart.
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3. Specific feedback behavior was assessed with items of subtler
granularity; overall, the amount of feedback reported was low
(mean, 2.045, SD, 0.795). However, the focus on trainees giving
feedback to the HCP was significantly higher than the focus on
receiving feedback from them (P < .0001). For colleagues, there
was no difference between providing and receiving feedback. Pro-
viding feedback to supervisors was rated as uncommon, but
receiving it from them was rated as more likely (P < .0001, dZ = -
0.65). Providing feedback to other professionals and receiving it
from them showed no significant difference (P = .14, dZ = 0.26),
with a G*Power estimated sample size of n = 550 showing signifi-
cance in favor of an HCP’s corrections of other HCPs. Addressing
problems with trainees was rated as more likely than being per-
sonally corrected by supervisors (P < .0001, dz = 0.47). Overall,
there was a low “speaking-up” attitude, although an HCP’s training
in feedback skills (see the following) was rated as significantly
higher than the use of feedback (P = .001).

4. Perceived competence in providing feedback showed high per-
sonal ratings and lower ratings for trainees and other HCPs
(P < .0001). There was a positive correlation of ratings for per-
sonal feedback skills with trainees’ (t = 0.169, P = .004),
colleagues’ (t = 0.249, P < .0001), supervisors’ (t = 0.272,
P < .0001), and other professionals’ (t = 0.231, P < .0001) edu-
cation in giving feedback.

5. Analysis of feedback reception skills revealed ratings for the per-
ception of an HCP’s abilities that were higher in contrast to col-
leagues (P = .006), supervisors (P < .0001), and other professionals
(P < .0001) but equal to those of trainees. All item ratings corre-
lated positively (t = 0.199-0.323, P < .001).

6. Self-estimation ratings above average (3 or 4 points) were shown
for HHD (items 1-2), with above average ratings for training in
HHD of 91% and adherence to guidelines of 77%. Lower values
were seen for “speaking-up” and feedback skills (items 3-5). For
these, only 26%, 56%, and 64% assessed themselves as well trained
or as speaking up. Self-assessment correlated positively with an
HCP’s education (item 1-5); those who rated themselves good at
hand disinfection rated themselves good at the other skills as well
(t = 0.223-0.341, P < .001).

The main results are shown in Table 2.

Group differences

For the rating of personal HHD education, there were no differen-
ces between subgroups, except for a higher rating in the pediatric
group compared with the operating room/emergency department/
intensive care unit group (P < .001). This effect was also seen in HHD
compliance, with additionally higher ratings (P < .0001) in the surgi-
cal and “other” groups (P = .002). Further subdivision into pediatric
(n = 16) and neonatal care (n = 11) subgroups showed no significant
difference (P > .05) in HHD training and compliance. For overall
“speaking-up” compliance, correction of trainees, colleagues, supervi-
sors, and other health care professionals, as well as feedback provi-
sion and reception skills, there were no significant group differences.
Comparison of responses of “completers” to (otherwise excluded)
“dropouts” in rating items 1-5 showed no significant difference, but
there was a tendency toward higher self-estimation in the “com-
pleter” subgroup (P > .05, dav = 0.37).

DISCUSSION

Key results

To our knowledge, this is the first study describing the overplace-
ment effect in HHD among health care workers, and it complements
the cluster of heuristic errors seen in infection control (eg, overesti-
mation, Hawthorne effect).19-21

Health care workers perceive themselves to be better trained in
HHD and feedback competencies compared with trainees, colleagues,
and supervisors of the same specialty. Concomitantly, the subjective
perception of one’s own behavior in speaking up and adhering to
HHD indications is higher than the perceived habits of others.

Post hoc analysis showed no group differences, with the exception of
pediatricHCPs,who rated themselvesevenhigher. Thismaybeexplained
by high self-perception,22 social pressure for obtaining HHD,23 and other
contributing factors, suchas rolemodeling and self-protection.22

Limitations

Questionnaire return was higher than assumed. Nevertheless,
only 15% of the addressed employees responded. Thus, selection bias
is 1 of the main limitations of the study.

To compensate for the professionals who were not represented,
we used a surrogate approach.24 We assumed that persons motivated
to complete the survey (“completers”) had a higher attentiveness to
hygiene and were possibly better at it than those who dropped out.
We analyzed 33 incomplete questionnaires (“dropouts”) with
answers to items 1-5. Completers rated themselves slightly higher
than dropouts. However, data were underpowered to show signifi-
cance. Moreover, in addition to hygiene attentiveness, the completer
subgroup may have been motivated by demand characteristics,
politeness expectations, obedience to authority, and conformity
norms.24 Consequently, motivation to participate and infection con-
trol attentiveness should be assessed in future investigations.

Second, details of the participants—especially specialty—were not
obtained. Thus, population structure and profession-related and
other effects, such as age and sex, are unknown. Demographic data
were omitted because of working council regulations; some employ-
ees represented their specialty alone at some collection points. With
registration of demographic data, anonymity could not be guaran-
teed. We accepted this limitation because this was a primary investi-
gation focusing on hypothesis generation on this topic.

Third, overestimation and overprecision12 have not been evalu-
ated. Thus, it remains unclear if those who believe they are above
average really are. Future investigations should comprise all 3 sub-
types of overconfidence for clarity and interdependency of effects.

Fourth, the response options exhibited a “neutral” option and a
risk of tendency toward the central answer. This was especially the
case in item 5 (feedback reception), which showed uncertainty
regarding actual proficiency in this skill. A 6-point Likert scale should
be used in further investigations.

Finally, overconfidence is dependent on culture. People living in
Western Europe and North America exhibit higher overplacement
than inhabitants of Asia, who exhibit higher overestimation.25 There-
fore, cross-cultural evaluations may show different results.

Interpretation

The overconfidence effect, the “mother of all decision errors,”26 is
1 of the most robust findings in human behavior,27 with numerous
examples in education and health care.28 Its main causes are informa-
tion deficits, neglect, errors of omission, incomplete feedback, self-
focus, and egocentrism.28 There is no literature available regarding
overplacement or overprecision in hygienic hand disinfection,
although there is for overestimation of knowledge,19 skills,20 atti-
tude,2 and behavior.21 In our investigation, participants showed over-
placement in basic proficiencies of infection control and protocol
adherence (item 2, compliance). With regard to the learning dimen-
sions,29 we detected overplacement in behavior (item 2, compliance),
although the other 4 (factual knowledge, conceptual knowledge,



Table 2
Overview of rating results

Perception of . . . Own Trainees Colleagues Supervisors Other HCPs

Training quality in hand disinfection
Count % Count % Count % Count % Count %

Partially disagree 2 0.9 12 5.4 4 1.8 13 5.7 26 11.7
Neutral 15 6.8 86 38.7 70 31.5 76 34.2 121 54.5
Partially agree 101 45.5 99 44.6 116 52.3 111 50.0 65 29.3
Fully agree 104 46.9 25 11.3 32 14.4 22 9.9 10 4.5
Mean 3.378 2.613 2.793 2.640 2.261
Standard deviation 0.673 0.769 0.701 0.740 0.733
Effect size (to own) N/A 0.83 0.71 0.79 1.13
P value (to own) N/A <.0001* <.0001* <.0001* <.0001*

Compliance with hand disinfection protocols
Partially disagree 4 1.8 7 3.2 5 2.3 10 4.5 19 8. 6
Neutral 50 22.5 84 37.8 67 30.2 89 40.1 132 59.5
Partially agree 109 49.1 108 48.7 118 53.2 102 46.0 63 28.4
Fully agree 59 26.9 23 10.3 32 14.4 21 9.5 8 3.6
Mean 3.005 2.658 2.793 2.599 2.261
Standard deviation 0.75 0.718 0.720 0.735 0.689
Effect size (to own) N/A 0.35 0.24 0.43 0.80
P value (to own) N/A .085 .990 .018* <.0001*

Education in feedback provision
Partially disagree 32 11.3 71 32.0 30 13.5 33 14.9 47 22.2
Neutral 84 37.8 109 49.1 115 51.8 77 34.7 132 59.5
Partially agree 91 41.0 37 16.7 69 31.1 92 41.4 38 17.1
Fully agree 22 9.9 5 2.3 8 3.6 20 9.0 5 2.3
Mean 2.464 1.842 2.234 2.410 1.991
Standard deviation 0.893 0.837 0.759 0.929 0.717
Effect size (to own) N/A 0.58 0.23 0.05 0.47
P value (to own) N/A <.0001* .678 1.0 <.0001*

Education in feedback reception
Partially disagree 13 5.9 26 11.7 13 5.9 42 18.9 40 38.3
Neutral 64 28.8 95 42.8 124 55.9 93 41.9 132 59.5
Partially agree 109 49.1 78 35.1 76 34.2 77 34.7 46 20.7
Fully agree 36 16.2 23 10.4 9 4.0 10 4.5 4 1.8
Mean 2.748 2.423 2.351 2.216 2.041
Standard deviation 0.816 0.870 0.693 0.874 0.725
Effect size (to own) N/A 0.34 0.48 0.54 0.73
P value (to own) N/A .092 .006* <.0001* <.0001*

Compliance with speaking up in case of error
Own overall compliance I correct

trainees
Trainees
correct me

I correct
colleagues

Colleagues
correct me

Partially disagree 46 20.7 6 2.7 116 52.2 44 19.8 44 19.8
Neutral 124 55.9 42 18.9 72 32.4 105 47.3 106 47.8
Partially agree 43 19.4 88 39.6 24 10.8 57 25.7 55 24.8
Fully agree 9 4.0 86 38.7 10 4.5 16 7.2 17 7.7
Mean 2.045 3.131 1.523 2.180 2.171
Standard deviation 0.795 0.857 1.021 0.882 0.904
Effect size (to own) N/A 1.21 0.01
P value (to own) N/A <.0001* 1.0

I correct supervisors Supervisors
correct me

I correct others Others correct me

Partially disagree 104 46.8 34 15.3 70 31.5 102 45.9
Neutral 73 32.9 68 30.6 93 41.9 90 40.5
Partially agree 38 17.1 86 38.7 47 21.2 20 9.0
Fully agree 7 3.2 34 15.3 12 5.4 10 4.5
Mean 1.635 2.495 1.904 1.599
Standard deviation 1.012 1.021 1.003 0.966
Effect size (to own) - 0.65 0.26
P value (to own) <.0001* .140

NOTE. Ratings for main results with mean, standard deviation, effect size (dz), and P value. *significant result (p < 0.05)
HCPs, health care providers; N/A, not applicable.
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psychomotor skills, and attitude) could not be kept apart because of
the generalized formulation of item 1 (ie, “well trained in HHD”). For
future investigations, the 3 overconfidence effects should be evalu-
ated for each learning dimension.

With regard to “speaking-up” mentality, our results are consis-
tent with findings by Schwappach et al.10 Interestingly, respond-
ents rated supervisors equal to themselves in providing feedback
and trainees equal in receiving feedback. This conforms with tra-
ditional role concepts and stereotypical expectations: supervisors
are expected to be good at providing feedback, and trainees are
expected to be good at receiving it.30 Hypothetically, evaluation
of these perceptions in populations with alternative educational
approaches, such as peer-assisted learning,31 may show different
results.

Aside from superior self-perception, respondents assessed health care
workers of other specialties as worse than members of their own spe-
cialty. One explanation for this is a reduced level of information about
other groups and their professional lives, with low levels of information
creating underestimation and underplacement.12 Other possibilities are
stereotyping, clinical tribalism,16 and different views, perspectives, and
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attitudes.32-34 As stated above, none of these causes were addressed in
this study, and therewas nodifferentiation of other specialties.

Flawed self-perception could play a major role in the motivation to
attend infection prevention training (eg, “I am better educated than
my colleagues. I do not need training. They do!”). According to Pelac-
cia and Viau,35 motivation to attend educational programs depends
on 3 factors: value, self-efficacy, and controllability. Thus, overconfi-
dent employees may expect to receive no value (according to their
judgment) from time-consuming education. This theory should be
evaluated further by additionally measuring learning motivation.

For the purpose of altering metacognitive awareness and creating
a desire for lifelong learning in infection control, it seems reasonable
to confront health care workers about their unwitting overconfi-
dence. Unfortunately, even intensive reflective learning seldom leads
to sustainable success.13,28,36 In contrast, clinical tribalism can be low-
ered by interprofessional education.37

Both “speaking-up” mentality and proficiency in feedback techni-
ques were rated far below desirable values. Although trainees are
provided with feedback, supervisors and colleagues are not. This is a
common finding—originating from complex factors of workplace cul-
ture—in both medical and nonmedical environments.38,39 As commu-
nication and collaboration are essential for risk and infection control,2

our results support interprofessional training, cultural error, and
safety management. Consequently, at participating hospitals, we have
introduced additional interprofessional postgraduate training pro-
grams, combining infection control and communication proficiencies.
Conclusions

This multicenter study demonstrates the overplacement effect—a
subtype of the overconfidence effect—in HHD and related feedback tech-
niques in 4 clinical environments. Overconfidence is an innate andubiqui-
tous phenomenon.27 Thus, it is not surprising to discover its involvement
in infection prevention skills. Unfortunately, heuristic errors impair self-
assessments of skill in infection control techniques, and this may reduce
motivation for ongoing, lifelong training. Educators and hygiene experts
have to be aware of these human factorswhen developing effective train-
ing programs for the improvement of infection control and patient safety.
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