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summary

Introduction. Hand hygiene in nurses is the most effective factor
in controlling nosocomial infections. The objective of this study
was to assess the effectiveness of motivational interviews and
teach-back on the rate of hand hygiene compliance in Intensive
Care Unit nurses.

Methods. A quasi-experimental study with pre-test and post-test
design was performed. Three Intensive Care Units with 88 nurses
were randomly divided into three study groups. The control group
received only the usual hospital teaching in hand hygiene, the
experimental groups 1 and 2, in addition to the usual teaching,
they received motivational interview and teach back in five weekly
sessions, respectively. The rate of hand hygiene compliance in
nurses was measured by Hand Hygiene Practices Inventory.

Introduction

Nurses are at the forefront of patient care. In this regard,
hand hygiene in nurses is the most effective factor
in controlling nosocomial infections, reducing costs,
complications and mortality rate [1-3]. There is some
evidence that the rate of hand hygiene compliance in
nurses is not satisfactory and 70% of health care workers
do not routinely observe hand hygiene [4, 5]. A review
of 61 studies showed that the hand hygiene rate, with
an average of 59.6% in the Intensive Care Unit, was
significantly lower than the desired international targets.
It is also around 64.5% in high-income countries,
compared to 9.1% in low-income countries. This rate is
43.4% for nurses, 32.6% for physicians and 53.8% for
other medical staff [6]. Chang et al. found that nurses
observed less hand hygiene before intensive care than
after that. In other words, nurses protect themselves
more than patients, and do not follow methods
in providing care that reduce the rate of infection
transmission to patients. These conditions increase the
risk of nosocomial infections in patients [7]. Evidence in
health centers in Iran is somewhat similar to the statistics
of other countries; in a study, the rate of hand hygiene by
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Results. There was a statistically significant difference for the
rate of hand hygiene compliance before and after the interven-
tion in the study groups with p < 0.001. In comparison before and
after, in experimental group 1, the rate of hand rub increased from
8% to 18.5% and the rate of hand wash from 1.5% to 22%; and
in the experimental group 2, these values increased from 4% to
19.5% in hand rub and from 3.5% to 17% in hand wash, respec-
tively. However, in the control group, the rate of hand hygiene
compliance before and after the test did not show a statistically
significant difference with p > 0.05.

Conclusions. Motivational interview and teach back methods
were effective in promoting hand hygiene compliance in nurses
and thus improve the control of nosocomial infections.

physicians was reported by 32% and nurses by 48% [8].
Nouri et al. reported that the average hand hygiene rate
of Iranian nurses was 40.5% [9]. Ziasheikholeslami
reported that the average hand hygiene in Intensive
Care Unit nurses was 44.5% [10]. Mohanty et al. in a
study on 171 medical and nursing students and faculty
members at several teaching hospitals in India showed
that although 66.4% of the participants had sufficient
knowledge of hand hygiene, only 32% observed hand
hygiene in the situations required [11]. Evidence at the
international rate shows that despite the improvement of
employees’ knowledge to observe hand hygiene, the rate
of hand hygiene compliance is not optimal yet. In other
words, the main challenge is not lack of awareness, but
the lack of commitment and adherence to hand hygiene
in the treatment staff [12]. The study of Neda Khairkhah
showed that while education using film screening has
increased awareness and belief change in nursing
students, but has not changed the performance of hand
hygiene in them [13]. Farias also showed that despite
sufficient knowledge of nurses, they are not committed
to hand hygiene in clinical situations. There is a need for
interventions that turn nurses’ knowledge into positive
behavior [14]. Numerous studies in the investigation of
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the causes of hand hygiene non-compliance showed that
barriers such as lack of positive attitude, negligence and
underestimation of hand hygiene, lack of motivation,
internal commitment or professional commitment,
poor understanding of the negative consequences of
non-compliance with hand hygiene, high workload,
disproportion of the number of nurses to the patient,
the type of organizational culture, the facilities of each
ward as well as common skin problems are effective
in adhering to hand hygiene in nurses [15-17]. Some
researchers divided the unfavorable situation in hand
hygiene into several areas of knowledge, attitude,
motivation and practice and believe that promoting
hand hygiene in nurses is a complex and multifaceted
behavior change process that requires the combination of
educational and motivational interventions and change
in systems structure [18]. Interventions in this area
should lead to behavior change by increasing nurses’
motivation and professional commitment along with
a supportive and empathetic environment [3, 19]. So
far, various educational interventions are implemented
to improve nurses’ adherence to the principles of
hand hygiene, but the impact of these teachings on
increasing nurses’ adherence is still disputed, so that
some report the effectiveness of teaching and some
report its ineffectiveness [20]. One of the most common
educational methods is the transfer of information
by lecturing method, the results of scientific research
indicate that in this method, 40 to 80% of information is
forgotten almost immediately after hearing it, plus half
of the information that nurses remember, is incorrect,
so appropriate teaching methods should be selected that
lead to behavior change [21]. Some researchers consider
the use of motivational approaches in this area to be
more effective and some others the use of educational
approaches, and less study has compared the effect
of two educational and motivational approaches in
promoting hand hygiene [22]. Various researches show
that behavior change depend on the analysis and removal
of internal contradictions, doubts in individuals, and
changing these conditions is not possible with advice and
education, but appropriate motivational interventions
should be used [17, 23]. In contrast, experts in the field
of education believe that education leads to behavior
change when it is properly understood and internalized
and a person is able to self-assess and transfer their
knowledge to others [24-26]. Two famous interventions
are based on theories of behavioral change, motivational
interview, and teach back [27-29]. Motivational
interview is one of the most effective behavioral change
approaches developed in 1983 by William Miller and
Stephen Rolnick. And was quickly used in various areas
of behavior change [29, 30]. Motivational interview
helps to strengthen the intrinsic motivation to change
behavior in individuals by discovering, identifying
and resolving doubts and ambivalence. A significant
advantage of motivational interview is its flexibility
and applicability in different areas of behavior [30, 31].
Several studies have confirmed the effectiveness of
motivational interviewing in changing behavior [32-34].

A study by Ostlund et al. on the effectiveness of
motivational interview on patients’ lifestyle changes
showed that nurses who use motivational interview in
the patient education process had more positive effects
on patients’ lifestyle changes [35]. Teach back is a
well-known educational and interactive intervention to
acquire health-promoting behaviors that combines three
aspects of learning, teaching and evaluation, in which a
person while mastering his/her perceptual problems, has
reached a degree of mastery in skills and performance
that teaches behavior in practice to others [36]. Pawase
et al. studied the effectiveness of teach back method on
the knowledge and performance of students in schools
regarding hand hygiene. Their results have shown the
positive effects of this method on the improvement of
students’ knowledge and performance in hand hygiene
techniques [37]. Considering the sensitivity of Intensive
Care Units and the inevitable need to improve hand
hygiene behavior in nurses with effective motivational
and educational approaches, this study is designed and
implemented to assess the effectiveness of motivational
interviews and teach-back on the rate of hand hygiene
compliance in Intensive Care Unit nurses.

Methods

A three-group quasi-experimental study with pre-test and
post-test design was performed from May to September
2020 in a selected hospital in Tehran. Out of 9 Intensive
Care Units of the hospital, 3 Intensive Care Units were
randomly selected. Then the nurses working in selected
ICUs were measured and statistically analyzed in terms of
variables affecting the outcomes of the interventions such
as age, gender, education level, work experience in ICU,
marital status, and there was no statistically significant
difference between all groups in terms of the mentioned
variables with p < 0.05 (Tab. I). So the selected wards were
randomly assigned to 3 study groups including: control
group, experimental group 1 with motivational interview
intervention and experimental group 2 with teach back
intervention. The control group received only the usual
hospital teaching in hand hygiene, but in the experimental
groups 1 and 2, in addition to the usual teaching, they
received motivational interview intervention and teach
back in five weekly sessions, respectively. Inclusion
criteria were having a bachelor’s degree or higher in
nursing and at least 1 year of experience in the Intensive
Care Unit, and exclusion criteria included not attending
more than 20% of sessions.

The study instrument consisted of two parts, the first
part of the demographic information questionnaire
including age, sex, degree of education, work
experience and the second part, standard checklist
(Hand Hygiene Practices Inventory (HHPI)) approved
by the Ministry of Health and Medical Education to
assess hand hygiene behaviors which is used equally
for all medical centers across the country. According
to the checklist, each nurse was examined in an open
and direct observation with a time interval of 20 + 10

E266



HAND HYGIENE COMPLIANCE IN ICU NURSES

Tab. I. Comparison of Demographic Variables among Nurses in the study groups.

Experimental 1 )
Gri”p (Motivational Ef}oe%rc"r?gng(') 2 control Total
Interview) Statistic tests
Variable Number Number Number Number
(percent) (percent) (percent) (percent)
Male 19 (61.3%) 23 (79.3%) 19 (67.9%) 61 (69.3%) Chi-square = 3.75
Gender P Value = 0.440
Female 12 (38.7%) 6 (20.7%) 9(32.1%) 27 (29.5%) alue =0.
: 0, 0, 0, 0, i —
Varital status | MarTied 28 (90.3%) 29 (100%) 26 (92.9%) 83 (94.3%) Cglvsa?lfear—ec;zzzigég
Single 3(9.7%) 0 (0%) 7 (71%) 5(5.7%) =0
BS 24 (77.4%) 20 (69%) 27 (96.4%) 71 (80.7%)
Educational Chi-square = 7.53
Sttairent* MS 6 (19.4%) 7 (24.1%) 1(3.6%) 14 (15.9%) P valle = 0110
PhD 1(3.2%) 2(6.9%) 0 (0%) 3(3.4%)
0 0, 0 0 i _
Employment | <7 VS 16 (51.6%) 13 (44.8%) 19 (67.9%) 48 (54.5%) chi ;qztja;re -
history >7 years 15 (48.4%) 16 (55.2%) 9(32.1%) 40 (45.5%) P Value = 0.217
Mean =+ SD Mean =+ SD Mean = SD Mean = SD ANOVA
Age F=1.88
4312 +8.99 41.68 + 11.45 37.82+11.86 40.96 +10.88 | Pvalue=0159

Educational attainment* including: BS (Bachelor of Science), MS (Master of Science), PhD (Doctor of Philosophy).

minutes in terms of hand hygiene compliance in 5
defined positions including: (before contact with
the patient, before aseptic procedures, after contact
with the patient’s secretions, after physical contact
with the patient and after contact with the patient’s
environment) and in terms of hand hygiene including
three types of performance: hand washing with soap
and water (Hand Wash), rubbing with an alcohol-based
solution (Hand Rub) and hand hygiene non-compliance
or acting in an incorrect way. All observations were
performed equally by a trained and experienced nurse
in measuring hand hygiene behaviors in the morning
and evening work shifts. The presence of the observer
in the study sections was informed by the nurses.
Based on the above checklist, the rate of hand hygiene
compliance in the nurses under study was presented
with the number and percentage based on the type of
action taken in each observed position. Pre-test was
performed within two weeks before the intervention
and post-test was performed 4 weeks (follow-up
stage) after the intervention. Data were analyzed using
SPSS 24 software. For the nominal variables, we
conducted descriptive analysis by using frequencies
and percentages as well as inferential analysis was
carried out using the Chi-square test. The normally
distributed continuous variables (e.g., age) were
analyzed by using mean (M) and standard deviations
() also ANOVA test.

METHOD OF INTERVENTION

The executive model of motivational interview sessions
is based on the relevant literatures [38, 39] and the outline
of teach back sessions is based on the model proposed
by Bodenheimer and Anderson [36, 40]. and was
performed after obtaining the experiences of previous
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researchers and expert approval (consisting of 6 people
with specialties of PhD in Health Education, Nursing
Faculty, Infection Control Supervisor). To perform
the interventions, a nurse participated in a special
teaching course and was trained and the interventions
were performed by a qualified nurse (certified) and
under the supervision of the research team. Sessions
in both types of interventions included 5 sessions in 5
consecutive weeks, which were held in accordance with
the conditions and needs of nurses in different shifts in
the morning and evening. The content of motivational
interview sessions is: Session 1: Familiarity and
agreement between nurses and the interviewer, Session 2:
Identifying emotions and its effect on behavior, Session
3: Determining healthy and unhealthy behaviors and the
need to change behavior, Session 4: Explaining personal
values and goals, Session 5: Discovering doubts and
ambiguities and being ready to change and determine
the perspective. The duration of the sessions is between
20 to 45 minutes and in each session, special worksheets
are provided to the samples to record their feelings,
attitudes, thoughts, ambiguities and doubts, personal and
professional values. After completing the next session,
the necessary feedback was given to the samples. 5 teach
back sessions included 3 individual sessions and 2 group
sessions and the duration of the sessions was between
20-30 minutes. In individual sessions, educational
concepts were presented and incorrect perceptions
were corrected by receiving frequent feedback from
the nurse. In the group meetings, in addition to the
exchange of concepts between the instructor and the
nurses, among the members of the group, an exchange
took place so that each nurse repeated the correct
concept to his colleague and created an atmosphere of
participation, collective acceptance, empathy, emotional
support, self-evaluation and mutual evaluation.
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Fig. 1. CONSORT Flow Diagram for the study.
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After the interventions, 4 weeks of follow-up and
continuous exchange of information between the
instructor and the samples in a WhatsApp group for both
experimental groups continued, and after 4 weeks of
follow-up, the post-test phase was measured.

Results

All 88 nurses of the mentioned wards met the inclusion
criteria and were fully present until the end of the
intervention. The number of samples was 31 in the
motivational interview group, 29 in the teach back group
and 28 in the control group (Fig. 1). The age range of
nurses participating in the study was between 25 and 61
years. There was no Statistically significant difference
between the groups in terms of demographic variables
such as age (p = 0.159), gender (p = 0.440), marital
status (p = 0.249), educational attainment (p = 0.110),
employment history (p = 0.217) (Tab. I).

In the pre-test stage, 200 positions in each study group
were observed for hand hygiene compliance and in
the post-test, 200 positions were observed, so a total
of 600 positions were observed in the pre-test and
600 positions after the test. The rate of hand hygiene

compliance in both stages of the assessment and in all
three study groups was lower than the standard rate set
by the Ministry of Health and Medical Sciences, i.e.
50%. In the pre-test stage, there was no statistically
significant difference with p = 0.158 in all 3 groups in
terms of hand hygiene. However, after the intervention,
in the experimental group 1, the rate of hand hygiene
compliance in the use of alcohol-based solution (hand
rub) raised from 8% in the pre-test to 18.5% in the
post-test and the rate of hand washing with soap and
water (hand wash) increased from 1.5% to 22% and
these values in experimental group 2, increased from
4% to 19.5% in hand rub and from 3.5% to 17% in
hand wash, respectively. Chi-square test showed that
the rate of hand rub and hand wash before and after the
intervention in the experimental groups was statistically
significant with p < 0.001. But in the control group,
the rate of hand hygiene with two methods of hand rub
and hand wash in the pre-intervention stage was 5.5%
and 5%, respectively, which after the intervention was
1% and 2.5%, respectively. There was not a statistically
significant difference in the rate of hand hygiene before
and after the intervention in the control group (Tab. II).
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Tab. 1l. Comparison of Nurses performance in the study groups in 200 position of hand hygiene compliance in each stage of measurement.

Group otiational | EXperimental 2 control
- Interview) (Teach back) Chi-square test
Stage Variable Number (percent) | Number (percent) | Number (percent)
Correct HW* 3(1.5%) 7 (3.5%) 10 (5%)
Correct HR* 16 (8%) 8 (4%) 11 (5.5%) Chi-square = 6.603
PreTest Non/incorrect* 181 (90.5%) 185 (92.5%) 179 (89.5%) Pvalue = 0.158
Total 200 (100%) 200 (100%) 200 (100%)
Correct HW 44 (22%) 34 (17%) 5(2.5%)
Correct HR 37 (18.5%) 39 (19.5%) 2 (1%) Chi-square = 85.512
rostTest Non/incorrect 119 (59.5%) 127 (63.5%) 193 (96.5%) P value < 0.001
Total 200 (100%) 200 (100%) 200 (100%)
Correct HW*: correct hand washing with soap and water (Hand Wash); Correct HR*: correct rubbing with an alcohol-based solution
(Hand Rub); Non/ incorrect*: hand hygiene non-compliance or acting in an incorrect way.

Discussion

The present study was conducted with the aim of
investigating the effectiveness of motivational interviews
and teach-back on the rate of hand hygiene compliance in
Intensive Care Unit nurses. The average age of the nurses
participating in this study was 40.96 + 10.88 years. The
majority of them were male (69.3%), married (94.3%)
with a bachelor’s degree in nursing (80.7%) and (54.5%)
had less than 7 years of work experience in the ICU. In
the wards under our study, due to the need for greater
physical strength and endurance as well as sufficient
knowledge and skills, the majority of nurses are men with
a bachelor’s degree or higher. In a similar study, Salamati
et al. showed the effectiveness of the motivational
interviews following lecture teaching on hand hygiene
behaviors in 128 nurses working in a pediatric hospital.
The mean age of the nurses was 35.83 + 7.184 years, also
the majority of them were married (82.8%) and (76.6%)
had a bachelor’s degree or higher. But unlike our study,
(90.6%) were female [41]. This could be due to the fact
that the research environment was a pediatric hospital.
However, despite the different gender distribution in
both studies, the results were similar and consistent.
Results of this study showed that both motivational
interview and teach back were effective in promoting
health compliance, but motivational interview was more
effective that teach back on hand hygiene in Intensive
Care Unit nurses. Numerous studies examined the
positive effects of motivational interview [42-44] or teach
back [26, 37, 45, 46] on behavior change separately, but
the comparative study of the effect of both in one study
was very small. Despite the need to promote behaviors
related to hand hygiene in health workers, less of these
two methods are used.

So, we had to use similar studies in other fields for
comparison. Zabolipour et al. in comparing the effect of
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two methods of motivational interview and teach back on
adherence of patients with hypertension to the treatment
regimen showed that both methods are effective in
increasing patients’ adherence to the treatment regimen
but the rate of adherence to the treatment regimen in
the motivational interview group was higher than the
teach back group [47]. In their study, Najjar Nasab et
al. showed the positive effect of motivational interviews
on behavior change and lifestyle in women with eating
disorders [48]. These findings indicate the facilitative
effect of motivational interview on changing health-
promoting behaviors.

In fact, no one is 100% unmotivated to change, but
to motivate the individual to change requires internal
conflicts to be resolved in an empathetic and supportive
environment which is provided by a motivational
interview. Real motivation is also enhanced by the
successful experience that a person freely acquires in the
right course of action [49]. It is noteworthy that although
most studies emphasize the positive effect of motivational
interview on behavior change, its persistence is still
questionable. Dorstyn et al. investigated the effects of
motivational interviewing on 987 patients with multiple
sclerosis for their health care management. They found
that motivational interview may improve rehabilitation
care for these patients. However, evidence for persisting
benefits to health outcomes and behavior is currently
limited [50]. A meta-analysis study examining the effect
of motivational interview on treatment adherence in
962 patients with chronic pain showed that the effect of
motivational interview is limited and short-term and more
studies are needed for long-term effect and change in
patient self-management behavior [51]. In other words, the
time and follow-up in an effective motivational interview,
increases it. Numerous studies showed that most of the
effects of motivational interview are mostly high in the
first few months, but decrease over time, and this decrease
is not due to a decrease in the effect of motivational
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interview, but to the fact that behavior changes requires
appropriate contexts and other co-treatments in addition
to motivational interview [52, 53]. Therefore, combining
different methods of behavior change, such as teach back,
motivational interview and follow-up care can be effective
in perpetuating behavior change.

Numerous studies emphasized the effectiveness of
teach back in changing health-promoting behaviors
and the need to use it in various therapies. However,
in the field of behavior, hand hygiene received less
attention [54, 55]. Some studies showed that, when more
information is provided, less information is remembered
and almost half of the information remembered is
incorrect. The use of teach back method has a great
effect on strengthening and consolidating educational
content and their application [21]. In one project, using
teach back, 300 members of a multidisciplinary team
(including intensive care nurses, emergency, surgical
nurses, nutritionists, respiratory care practitioners,
and occupational and physical therapists) were shown
that the teach back method was able to enhance the
quality and safety of the care provided by the team
members [56]. Despite the effectiveness of teach back,
the lasting effects cannot be definitively stated. In
their study, Rahmani et al. showed that teach back was
effective on knowledge, practice, reducing readmission
and quality of life in patients with chronic hepatitis in
the short term after the intervention, but its effect was
reduced in the long term [57]. Although both teach back
and motivational interview methods improved the rate
of hand hygiene compliance in nurses in the present
study, but the persistence of its desired effects still
needs further investigation. On the other hand, context
factors and working conditions such as the high volume
of tasks assigned, non-observance of the standard ratio
of nurse to patient, lack of attention of officials to the
proper performance of a nurse, weakness of incentive
systems play a significant role in reducing nurses’
motivation to maintain and adhere to the correct behavior
and adherence to it; as well as failure in performing
continuous visits in the field of measuring the rate of
hand hygiene compliance, lack of nurses’ knowledge
about the prevalence of nosocomial infections in the
workplace and inappropriate access to facilities required
for hand hygiene, including (low quality of solutions
with an alcohol base, unsuitable wash basin and poor
quality soap for washing hands) can significantly reduce
the effects of these educational methods. Therefore, in
order to study the durability and greater effectiveness
of these methods, in addition to solving the problems
raised, long-term studies and foresight are needed. Lack
of follow-up and lack of understanding of support can
reduce the effectiveness of interventions over time. One
of the limitations of the present study is the lack of long-
term follow-up and measuring the duration of the effect
of motivational interview variables and teach back on the
rate of hand hygiene compliance in nurses and also the
limitation of the research environment to Intensive Care
Units. Another limitation of the study was that nurses’
awareness of observing and measuring hand hygiene

behaviors could have an effect on their performance and
interfere with the results.

Conclusions

Findings showed that although both teach back and
motivational interview methods are effective in promoting
hand hygiene in nurses, the effect of motivational interview
is more than teach back. Findings can help health policy
makers in educational planning to improve nurses’ health
behavior. Utilizing motivational interviews and teach
back in medical centers can be a step in improving the
performance of nurses in the field of hand hygiene and
reduce nosocomial infections, treatment costs and length
of hospital stay and death of patients.
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