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Background/aims

Hand hygiene is recognized globally as a leading measure to reduce healthcare-
associated infection. However, compliance with hand hygiene is unacceptably low.
Physicians — in particular — have repeatedly been observed to be poor compliers.
Promotion of this important practice is a complex issue. It is important to study the
behavioral determinants in relation to hand hygiene practices to develop effective
improvement strategies. The aims of our study are to assess the knowledge of the
physician and their attitudes and practices of hand hygiene, to identify the
behavioral determinants of noncompliance, and to recommend interventions that
could increase the practice.

Participants and methods

An anonymous questionnaire was administered that included four sections:
participants’ demographic data, self-reported compliance on the basis of the
Centers for Disease Control and Prevention Guidelines, attitudes in relation to
the studied behavior adapted from a validated published questionnaire, and the
knowledge assessment section chosen from the WHO questionnaire. The
questionnaire was distributed by infection control practitioners at King Saud
Medical City — a tertiary care hospital in Riyadh, Saudi Arabia — and self-
completed by 127 physicians of different specialties during March—May 2015.
Results

The response rate was 75%. The mean self-reported compliance rate was 89.4%. A
multiple linear regression analysis was carried out on the studied variables that
identified three main predictors most likely to be correlated with hand hygiene
behavior noncompliance: self-efficacy ($=0.252; P=0.004), time-related attitude
(=0.16), and usefulness-related attitude (5=0.148).

Conclusion

Understanding the determinants of a fundamental behavior such as hand hygiene
in healthcare settings is among the essential steps to plan more effectual
intervention strategies for compliance improvement. Contributions from
behavioral and social sciences are crucial when designing studies to investigate
and improve behavior acquiescence. The healthcare system is complex and more
studies are needed to elaborate specific behavioral determinants in relation to the
practice of hand hygiene in other variable work situations and among different
healthcare workers categories and employee belong to different culture group.
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Introduction

Improper practice of hand hygiene by healthcare
workers (HCWs) is responsible for almost half of

Healthcare-associated infections (HCAIs) are a major
concern for quality and patient safety in healthcare
institutions worldwide as they may lead to permanent
disability, increased burden of antimicrobial resistance
microorganisms, and unnecessary use of financial
resources [1]. HCAIs continue to represent a major
risk to individuals’ health, being a significant risk factor
for serious undesirable consequences such as increased
morbidity, extended hospitalization, and a higher
mortality rate [2].

© 2017 Journal of The Arab Society for Medical Research | Published by Wolters Kluwer - Medknow

the HCAIs [3]. Adherence to the recommended
hand hygiene guidelines is considered to be the most
powerful protective mechanism against acquisition
and transmission of pathogenic microbes [4,5].
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Despite being a nondoubtful preventive measure, hand
hygiene is still a neglected practice, with poor overall

compliance among HCWs [6].

On the basis of the commonly published data,
healthcare practitioners were noted in the literatures
to have an overall compliance rate of 40% in terms of
adherence to hand hygiene practices. This reported
figure was based on the findings of more than 30
studies over 20 years starting in 1980 in which the
compliance rate ranged from 5 to 81% [7]. Although
numerous improvement initiatives have been studied
and cited in the early part of the 21st century, no
comprehensive review has reported an improvement in
this 40% compliance rate. The expectations of the
practitioner performance have definitely increased,
and at one point, The Joint Commission, the body
that accredits healthcare organizations in the USA,
expected hospitals to achieve greater than 90% hand
hygiene compliance [8]. The wording of this standard
has since been changed to the following: ‘Set goals for
improving hand cleaning. Use the goals to improve
hand cleaning.” [9].

Several programs have been developed to increase
practices of hand hygiene in healthcare facilities, but
only a few of them have led to long-lasting changes in
compliance. Adherence to the guidelines remains
unacceptable and below the required standards in
many facilities [10].

Changing healthcare staft practices is a particularly
challenging task, and it is often expected that
education on a topic will lead to improved knowledge
and practices. However, this assumption is inaccurate,
with many studies proving that although knowledge can
be achieved through provision of training, there is
no guarantee that will result in sustained change in

behavior [11].

The clinical practices of healthcare staff are an outcome
of a complex combination of skills, knowledge, and
attitudes. Numerous psychosocial parameters affecting
hand hygiene behavior include perception towards
role model, social norms, behavior control, and risk
of infection. Other influencing variables include hand
hygiene practices, attitude toward that behavior,
intention, and motivation [12,13].

According to Allegranzi ez al. [14], establishment of
patterns of hand cleansing mostly occurs before
10 years of age. This early habit can have effects on
attitudes toward hand cleansing for the rest of
an individual’s life. Experience of hand hygiene

behavior is based on what is learned at home, school
or temple, and the outcomes associated with hospital-
associated infections are consistent with imitating and
repeating the gained behavior [14].

Most studies that have assessed healthcare practitioners’
knowledge and practices of hand hygiene have concluded
that, despite adequate theoretical knowledge, compliance
is still inadequate. This indicates the significance of
assessing factors fundamental to hand hygiene that may
impact its advancement among this targeted career [15].
Behavioral and social contexts affecting hand hygiene
practices have been the focus of many recent studies.
Yet, there is still an urgent need to gain more knowledge
[10]. Despite the complexity of the various dynamics of
changing behavior, they should be considered when
designing programs aiming to promote hand hygiene
practices [15].

Squires ez al. reported that being a physician is an obstacle
against practicing hand hygiene [16]. Targeting
physicians in this study to determine the behavioral
determinants of hand hygiene was based on their low
compliance in comparison with other HCW categories.
Difterent campaigns and activities have been conducted
in the study institution; yet, the targeted compliance rate
ofhand hygiene has not been achieved. Itis expected that
the outcomes of this study will help to understand
the underlying factors affecting hand hygiene behavior
and to design effective interventions, especially when
considering this study setting which is a complex
healthcare facility providing wide range of services and
recruiting multinational staff with variant cultural

background.

Participants and methods

(1) Study type: This was a descriptive cross sectional
knowledge, attitudes, and practice assessment
study with further data analysis to describe
possible determinants of hand hygiene behavior.

(2) Setting, duration, and population: the study was
carried out at a 1400-bed capacity facility of the
Ministry of Health in Riyadh Saudi Arabia, King
Saud Medical City. It is a tertiary care educational
hospital and referral center. Data were collected
during March-May 2015. The study sample
included all physicians of different grades working
in four main specialties in the facility one who were
available during the study duration and provided
their verbal consent for participation. A total of 170
questionnaires were distributed; of these, 127 were
returned with complete data.
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(3) Tool: a self-completed anonymous questionnaire
was used that included 52 items across four main
sections:

(a) Participant demographic data (seven constructed
items).

(b) A self-reported compliance scale (12 items,
based on the guidelines from the Centers for
Disease Control and Prevention).

(c) Questions on attitudes toward hand hygiene
(25 items) adapted from a validated
questionnaire (De Wandel e a/., 2010) and
reviewed by a consultant psychiatrist.

(d) Knowledge of hand hygiene (12 items) selected
from a validated WHO questionnaire on hand
hygiene.

Statistical analysis
Statistical analyses were carried out using SPSS version
21 (SPSS Inc., Chicago, Illinois, USA). All compliance
questionnaire items (1-12) were included as they all
had means less than 96% and provided an overall
compliance score.

To normalize the compliance scores, they were
subjected to an angular transformation for use in
turther analyses. Principal components analysis with
orthogonal rotation was carried out. The internal
reliability of the resulting factors and questionnaire
items was checked using Cronbach’s a. Correlations
were performed between different questionnaire items.
Stepwise multiple regressions were performed with the
compliance score as the dependent variable and other
variables, including three factors from the principal
components analysis, as predictors.

Ethical considerations
The study was carried out according to institutional
research ethics guidelines.

Results

Out of 170 questionnaires distributed, 127 were
completed and collected, yielding a response rate of
75%. This study sample represented a subpopulation of
all physicians working at King Saud Medical City.

Participants’ age ranged between 27 and 67 years
(mean age: 40.8; SD: 10.3).

Most of the participants were men and the majority
worked in medical wards. Around one-third of the
study population included senior professionals with a
PhD or equivalent degree and 10-20 years of
experience. A total of 60% of the study population

were non-nationals and of these, 80% were from
Arab countries other than Saudi Arabia and only
20% were from non-Arab countries (Table 1).

The mean self-reported compliance (12 questions) was
89.4% (SD: 12.3%). The rates ranged from 76.6% (SD:

20.6%) for ‘Before patient skin contact’ to 96.0% (SD:
14.1%) for ‘Indwelling urinary catheterization’.

Following the procedure used by the De Wandel ez al.
[15] questionnaire, 25 variables of attitude assessment
were grouped into identifiable factors presented in
Table 2. The overall score of attitude toward hand
hygiene was 4.34. This score was calculated using a
five-grade scale ranging from 1 to 5 for positive items
and from 5 to 1 for negative items.

Table 2 shows the scores for the different subscales.
The overall score of the six social influence variables
was 3.42 and the collective score of the 10 self-
efficacy variables was 3.8. Examination of correlations
of attitude variables and self-reported compliance
produced four significantly correlated variables

(Table 3).

A multiple linear regression analysis was carried out on
these and other variables (Table 4), which identified
three main possible predictors of noncompliance
with hand hygiene behavior including self-efficacy
(=0.252; P=0.004), time-related attitude ($=0.16),
and usefulness-related attitude ($=0.148).

Table 1 Participants’ demographic data

Variables N (%)
Sex
Male 102 (80.3)
Female 25 (19.7)
Working area
Medical wards 7 (60.6)
Surgical wards 18 (14.2)
Dialysis center 19 (15.0)
Maternity hospital 3(10.2)
Highest educational degree
MBBCh 55 (42.6)
Master/diploma 35 (27.9)
PhD/fellowship 37 (29.5)
Professional degree
Resident 52 (40.9)
Specialist 31 (24.4)
Senior specialist/consultant 44 (34.7)
Years of experience
<1 (03 2)
1to <5 2 (24.8)
5to <10 5 (20.0)
10 to <20 2 (32.8)
>20 4 (19.2)
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Aligned with the WHO Multimodal Hand Hygiene
Improvement Program, strategies targeting the
of hand hygiene behavior that

were obtained from this study are recommended

(Table 5).

determinants

Discussion

Compared with direct observation data collected by
trained staff from the infection control department in
the settings of this study, the physicians’ self-reported
compliance measurement was around overestimated
100% (double score vs. the observed measures).
Several studies recognized the poor validity of self-
reported compliance as an assessment tool for hand
hygiene practices [17]. Participants tended to overscore

rates [18]. Additionally, They used to have unlikely

estimation of their own conduct [19].

The overall score of participants’ attitude was almost
satisfactory; however, some attitude-related variables
were found to be low adherence predictors. Time-
related attitude was found to be among the
predictors that negatively affected hand hygiene
behavior. The response of our study participants to
the five questions on time-related attitudes reflected
their perception that hand hygiene practice is time
consuming and impractical with the work overload.
Similarly, in his article about update on hand hygiene
Bolon [20] reported that the time required for hand
hygiene measures is a frequently reported barrier to
acceptable adherence. Introduction of time-saving

such as alcohol-based hand rubs

positive health-promoting behavior, which is socially =~ measures was
acceptable, up to three times the observed compliance  intended to increase staff compliance. Despite
Table 2 Explanation of the attitude assessment variables included in the study questionnaire
Abbreviations Full name Explanation Number. of Test score Cronbach’s
items [mean (SD)] a
Comp Compliance The self-reported compliance 12 89.4 (12.3) 0.9
Att_TR Time-related attitude Attitude to hand hygiene in relation to time 5 4.18 (0.6) 0.767
(negative transformed)
AT_M Morality related Moral aspect 3 4.57 (0.07) 0.497
AT_U Usefulness related Usefulness aspect (negatively transformed) 1 4.5 (1.0) -
SocNorm Ruling social norm Social influence on the work floor 1 3.90 (1.1) -
SocRole Role model-related Presence of role models 3 3.30 (0.7) 0.526
social influence
S_Supp Support-related social Social influence, positive feedback 1 3.82 (1.3) -
influence
S_Press Pressure-related social Social influence, negative feedback 1 2.90 (1.2) -
Self_Eff Self-efficacy Self-view of being able to behave as desired 10 3.80 (0.3) 0.73
Table 3 Examination of correlations of attitude variables and self-reported compliance
Comp. Att_TR AT_M AT_U S_Press Self_Eff SocNorm SocRole Knowledge score
Comp. 1 0.223* 0.120 0.221* 0.108 0.240** 0.069 0.209* 0.000
Att_TR 0.223* 1 0.101 0.518** -0.147 -0.033 -0.004 0.142 0.226*
AT_M 0.120 0.101 1 0.115 0.139 0.229** 0.328** 0.327** 0.104
AT_U 0.221* 0.518** 0.115 1 -0.106 -0.040 0.064 0.149 0.220*
S_Press 0.108 -0.147 0.139 -0.106 1 0.145 0.332** 0.262** -0.003
Self_Eff 0.240** -0.33 0.229** —-0.040 0.145 1 0.256** 0.306™* 0.000
SocNorm 0.069 -0.004 0.328** 0.064 0.332** 0.256** 1 0.258** 0.123
SocRole 0.209* 0.142 0.327** 0.149 0.262** 0.306™* 0.258** 1 0.029
Knowledge score 0.000 0.226* 0.104 0.220* -0.003 0.000 0.123 0.029 1

Refer to Table 2 for the full name of the variables’ abbreviation; *Significant correlation at P>0.05; **Significant correlation at P>0.01;

***Significant correlation at P>0.001.

Table 4 Multiple regression of the three identified predictors of hand hygiene practice

Unstandardized Standardized t- Significance P after exclusion of self-
coefficients coefficients value (P value) efficacy
B SE p
Attitude_Time related 2.148 1.346 0.16 1.596 0.113 0.161
Attitude_usefulness related 1.582 1.07 0.148 1.479 0.142 0.162
Self-effecacy 4.078 1.387 0.252 2.941 0.004
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Table 5 WHO multimodal hand hygiene improvement program

The five-core components
First component: system change
Second component: training/education

Recommended strategy considering the identified hand hygiene behavior determinants
Providing the staff with a pocket bottle to make it easily accessible and not time consuming
Using visual tools to show the effectiveness of hand hygiene, e.g. swab from staff hand skin

to show microbial growth before and after hand hygiene practice

Third component: evaluation and
feedback

Fourth component: reminders in the
workplace

Fifth component: institutional safety
climate

hospital leaders

Reporting feedback on the adverse outcomes of noncompliance with hand hygiene
(e.g. infection-related mortality and morbidity) to improve staff self-efficacy

Encourage verbal reminders and speak up culture among patients, healthcare workers, and

Focus on leaders hand hygiene practice as role models for others to improve staff self-efficacy

using an alcohol-based hand rub, it was estimated
that 230 min per patient per day would need to
be devoted to hand hygiene in an ICU as there are
countless hand hygiene opportunities occur throughout
the day [21]. The considerable demands on their time,
low prioritization, insufficient time, and inconvenience
of hand wash equipment placement have been
reported by healthcare employees in many researches as
factors that contribute toward ineffective hand hygiene

compliance [22].

A contradicting finding was reported by De Wandel
et al. [15]; their study found that increased work
pressure in the ICU did not directly affect hand
hygiene practices despite of more frequent occasions
that indicate hand cleaning and the stressful nature of
ICU duties than other settings [15].

The second reported significantly correlated predictor
tor our study focus behavior was the usefulness-related
attitude. This finding can be attributed to the lower
observed compliance among physicians at this study
institution compared with other HCWs. As on many
occasions in this study setting, physicians always
negotiate the role of properly cleaned hand as a solo
factor in preventing HCAISs and risk factors other than
poor compliance with hand cleanliness are always
raised. Considering numerous studies that showed
the influence of positively changing hand hygiene
routine in reducing HCAIs, effective practice of
such a preventive behavior is unquestionably the
main tool for preventing infection transmission [23].

Johnson ez al. [24] reported a 10-fold reduction in central
line-associated blood stream infections (4.02 vs. 0.42 per
1000 device-days) when hand hygiene improved from
58 to 98% along with implementation of a central line
bundle. In addition, successes were achieved in pediatric
populations; Song ez al. reported that a reduction in
the rate of methicillin-resistant Staphylococcus aureus
infections occurred by almost 50% when compliance
with hand hygiene practices improved from 50.3 to
84%. In contrast, a 3-year study carried out in Ontario
did not show that promotion of hand hygiene

compliance was associated with any change in
methicillin-resistant ~ §.  aureus  bacteremia  or
Clostridium  difficile infection rate. The possible
limitation that could underestimate the level of
evidence of the effectiveness of hand hygiene is that
most of the improvement studies lacked a control group;
also, multifactorial underlying risks for HCAIs were also
present [24].

On the basis of our finding, training using visual
tools that show the effectiveness of using hand
sanitizers on the spot, in conjunction with
providing feedback about its positive outcomes
including reduction of HCAIs and improved
patient safety parameters, can help to increase
physician commitment with the recommended
practices. However, with their extensive experience
in conducting awareness campaigns on hand hygiene
at the University of Geneva hospitals, Sax ez al. [25]
reported that the staff strongly favored hand hygiene
practices, but high self-efficacy perception and
peer pressure play a greater role in modeling their
adherence rather than the logic rationale of hand
hygiene impact on protecting patients from harm.
Thus, behavioral modeling along with improved
awareness and feedback is crucial.

The third reported significantly correlated predictor
for hand hygiene behavior was self-efficacy, which is
defined as the judgment of individuals of their
capabilities to perform certain behavior (reflected
in questions 16-25 in the questionnaire attitude
section).

De Wandel e# al. [15] reported that nurses with poor
self-efficacy are less compliant and pointed to the
strength of self-efficacy as a behavior predictor.
Pittet and Boyce [26] reported that it is a resilient
self-efficacy sense that allows one to move forward or
its poor sense that impedes accomplishments. Self-
efficacy has become a basic and necessary component of
different behavioral theories and is listed among the
most important elements correlated with changing
behavior.
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Peterson and Bredow [27] have utilized the theory of
self-efficacy to guide interventions and predict nursing
behavior by focusing on clinical aspects of care,
education, nursing competency, and professionalism,
and according to their experience, with the use of skills,
information, and other self-influence tools to guide
behavior performance, individuals can make their own
decision on how to behave.Improvement of individuals’
self-efficacy through indirect experience and verbal
persuasion were found to be applied and effective in
enhancing the practice of hand hygiene in healthcare
settings. Higher compliance by practitioners and staff
working in the healthcare field has been observed when
role models follow hand hygiene and when introducing
the religious concepts as convincing evidence in project
that target health promotion [27]. These findings were
confirmed by the study of Snow ez a/. [28], who found
that a certified nurse aide mentor’s performance in
relation to hand hygiene was the strongest predictor
of hand hygiene rates of students. Also, Lankford ez al.
[29] reported that medical staff were significantly less
likely to practice hand hygiene if an associate or a
higher-positioning individual in the room did not. In
spite of that these notices recommend that hand-
cleanliness practices can be influenced by good
example or companion consistence, learned practices
or time limitations may contrarily impact team
sustainable adherence to hand-cleanliness guidelines.

Another strategy for enhancing self-efficacy and
improving performance is physiological feedback. The
link between improvement in hand hygiene and
physiological feedback was reported in a study by Nicol
et al. [30,31]. The study showed that clear direct
involvement, for instance, an individual experienced an
outbreak in his institution or reported exposure of the
patients under his care to adverse events due to infection
found to have the strongest impact on hand hygiene
behavior. The enthusiastic impression of this vivid
experience makes more forceful and persistent effect on
their orientation level and prompts maintained change
toward better practice of hand hygiene. We did not find
significance value of either social influence or guidelines
awareness as hand hygiene predictive. This finding
is in agreement with the findings of David, whose
questionnaire was adapted in our study.

Conclusion

Hand hygiene is a human health-related behavior that
is a consequence of multiple influences. Understanding
the determinants of this behavior in the healthcare
setting is among the first steps of planning
more effectual intervention strategies for changing

behavior. Contributions from behavioral and social
sciences are essential when designing studies to
investigate and achieve improvements in the
compliance rate. The self-efficacy theory can be
utilized as a model to improve the desired outcomes
related to hand hygiene and to guide its conduct.
Incorporating diverse initiatives toward behavioral
change appears to be the best strategy. Considering
the determinants identified, creative techniques should

be used aligned with the WHO multimodal program.
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