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ABSTRACT

Background: High nursing workload, negative role models, and inconvenient location of alcohol-based hand-rub dispensers are among the most common barriers that
prevent nursing students and nurses from adhering to Routine Practices (RP). The aim of this study was to identify if nursing students and instructors encountered these
three barriers, what strategies they used to address them, and how confident they were about applying problem solving in addressing them.

Method: A cross-sectional survey was conducted in three nursing schools in Eastern Canada, and included 577 undergraduate nursing students, and 20 nursing instructors.
Data were collected using the Routine Practices Problem-Solving Questionnaire. Frequency distributions were used to describe the participants’ characteristics and each

item in the questionnaire. Pearson chi-square test was used to assess relationships between the level of confidence and participants’ characteristics.

Results: We found that only 25% to 44.2% of students and instructors reported that high nursing workload, negative role models, and inconvenient location of alcohol-
based hand rub were among the most common barriers which prevented them from adhering to Routine Practices. Although they encountered these three barriers, only
21.1% to 30.2% of students indicated that they used problem solving to address them. However, both groups of participants identified other strategies that can be used to
address these three barriers. More instructors, compared to students, were very confident/confident about applying problem solving to address these barriers. There was a
significant association between nursing students’ levels of confidence and their training in RP as well as their training in problem solving related to RP (p< .0001), but no
significant association between the instructors’ level of confidence and these characteristics (p > 0.05).

Conclusion: Understanding of these three barriers, and knowing possible strategies to address them, including problem solving, can potentially help infection control
practitioners in their discussions with nurses, students, and instructors to improve adherence to RP.
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INTRODUCTION

Numerous studies have shown that nursing students and nurses
encounter a number of barriers which prevent them from
adhering to Routine Practices (RP) such as hand hygiene, use
of personal protective equipment (PPE), and sharps safety,
known elsewhere as Standard Precautions (SP) [1-16]. The

top three commonly reported barriers to adherence to RP in
most of these studies were high nursing workload, presence

of negative role models, and inconvenient location of sinks
and alcohol-based hand rub (ABHR) dispensers. Encountering
these barriers could lead to suboptimal adherence to RP among
both nursing students and nurses. This lack of adherence may
lead to increased spread of microorganisms and thus increased
healthcare-associated infections (HAls) and their negative
consequences [17- 23]. Fortunately, the majority of HAIs

and their negative consequences can be prevented if nursing
students and nurses are able to overcome these barriers and
continuously adhere to RP. To overcome these barriers, nursing
students and nurses need to be equipped with some strategies
which they can use, such as problem solving. Problem solving
(PS) is the ability of an individual to find a solution for an
issue of concern [24]. Having problem-solving skills may help
students and nurses manage the complexity of today’s nursing
care, including these barriers to RP adherence. However, while
numerous studies have focused on various aspects of the barriers
to adherence to RP, none of them has specifically focused on
strategies or confidence in using PS as an approach in addressing
these barriers.

Therefore, the aim of this study was to determine if nursing
students and instructors encounter these three common barriers,
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what strategies they used to address them, and their level of
confidence in using PS. Identifying these barriers and strategies,
which can be used to address them, could enhance the ability
of infection control practitioners (ICPs) and nurse educators, to
teach and reinforce routine infection control practices when
they are interacting with students and others in clinical areas.

METHOD

A cross-sectional survey was conducted in 2019 in three nursing
schools in Eastern Canada: Memorial University Faculty of Nursing
(MUNFON), Centre for Nursing Studies (CNS), and Western
Region School of Nursing (WRSON). A total number of 577
students from Years 1-4, and 20 full-time nursing instructors were
recruited in the study. The Routine Practices Problem-Solving
Questionnaire (RPPSQ) was used to collect data from study
participants. It was developed by the researchers based on the
literature and the objectives of this study. In addition to questions
about participant characteristics, they were provided with a list
of potential barriers and asked to identify which barriers had
prevented them from adhering to RP. The questionnaire consisted
of three short-answer questions about strategies that have been

Table 1: Participant Characteristics of Students

used by the participant to address the three barriers of interest.
There were also three items to measure participants’ confidence
about applying PS to address the three identified barriers to RP
adherence. The three items were scored on a 4-point Likert scale
from O (Not at all confident) to 3 (Very confident). The total score
ranged from 0-9. We then categorized level of confidence as

low if the score was = 4, and high level if the score was = 5.

The instructors’ version differed only in phrasing. Students were
asked about their own confidence, while instructors were asked
about their confidence in helping students.

Prior to use in the survey, content validity of the
questionnaire was established by obtaining feedback from a
group of experts in infection prevention and control. In addition
to experts’ feedback, a pilot test was conducted with six
students and two instructors to check for completion time and
to ensure the ability of participants to understand the questions
correctly. Based on their feedback, minor changes were made
to the questionnaire. Students in Years 1-3 completed the
questionnaire during designated class time, while students in
Year 4 and nursing instructors completed the questionnaires
online using the online Qualtrics survey platform.

Year 1 Year 2 Total Students
Characteristics
% (N)" % (N)' % (N)!
All students 35.9 (207) 40.2 (232) 20.5 (118) 3.5 (20) 100 (577)
School MUNSON 39.1 (81) 28.9 (67) 30.5 (36) 25 (5) 32.8(189)
CNS 49.8 (103) 47.0 (109) 51.7 (61) 55 (11) 49.2 (284)
WRSON 11.1 (23) 24.1 (56) 17.8 (21) 20 (4) 18.0 (104)
Gender Female 86.9 (179) 85.2 (195) 90.7 (107) 90 (18) 87.1(499)
Male 13.1(27) 14.8 (34) 9.3(11) 10 (2) 12.9 (74)
Age 18-24 89.3 (183) 81.2 (186) 81.4 (96) 80 (16) 84.1 (481)
24+ 10.7 (22) 18.8 (43) 18.6 (22) 20 (4) 15.9 91)
RP training Yes 24.9 (51) 30.7 (70) 38.1 (45) 30 (6) 30.1(172)
No 75.1 (154) 69.3 (158) 61.9 (73) 70 (14) 69.9 (399)
PS training related Yes 14.2 (29) 32 (73) 28 (33) 20 (4) 24.3 (139)
to RP
0 No 85.8 (176) 68 (155) 72 (85) 80 (16) 75.7 (432)
Legend

% (N)' = % and number of all students in the given year or all (total) students who had the identified characteristic. The denominator is the number of students in
the given year, or all (total) students, who answered the question. (All students answered each question except for: Year 1: gender n=206; age, RP training, and PS
training n = 205; Year 2: gender and age = 229; RP training and PS training =228; All students: gender = 573; age = 572; RP training and PS training= 571).
Abbreviations: CNS = Centre for Nursing Studies; MUNFON = Memorial University Faculty of Nursing; PS = Problem Solving; RP = Routine Practices;

WRSON= Western Region School of Nursing.
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Ethical approval was obtained from the Health Research
Ethic Board (HREB) and the Western Health Research Review
Committee. Individual approval from each school was also
obtained and participation was voluntary. Descriptive statistics
were used to describe the instructors” and nursing students’
demographic characteristics such as age, gender, and years
of experience. In addition, frequencies and proportions were
reported for each item in the questionnaire. Chi-square
was used to assess relationships between the participants’
characteristics and their level of confidence. A p-value of less
than 0.05 was considered to be statistically significant. The data
were analyzed with Stata statistical software version 14.0 [25].

RESULTS

As shown in Table 1, approximately half of students (49.8%)
were from the Centre for Nursing Studies, which was the largest
school. There was reasonable representation for each year

and school, except for Year 4, with only 20 respondents. The
majority of all students were female (87.1%) and aged 18-24
(84.1%) with some variation across years. When asked if they
had received additional training about RP, only 24.9% to 38.1%

of the students across years reported that they had training.
When asked about problem-solving training related to RP, 14.1%
to 32% of the students said they had received such training.

The instructors were also predominantly female (90%) with

40% from CNS, and taught in a variety of clinical settings. None
of the instructors indicated that they had received extra PS
training as it related to RP, and only 30% indicated that they had
received extra RP training.

Participants were asked which barriers they had encountered,
which prevented them from adhering to RP. As can be seen in
Table 2, 44.2% of all nursing students, and 40% of instructors,
encountered high nursing workload, 40.4% and 25% encountered
negative role models, and 29.1% and 40% encountered
inconvenient location of ABHR dispensers, respectively. The same
three barriers were also identified by 20.3% to 60% of students
across the years; a smaller proportion of students in Year 1
encountered each barrier compared to later years, likely due to
less clinical experience. In addition to these three barriers, Table 2
shows that there were other barriers reported, the most common
of which were forgetfulness and empty ABHR dispensers. Further
analysis (not shown) found that more instructors (70% and 75%)

Table 2: Barriers that Prevented Participants from Adhering to Routine Practices

) Year 1 Year 2 Year 3 Year 4 Total Students Instructors
Barriers to RP N= 153 N= 211 N= 111 N= 20 N= 495 N= 20
adherence

% (N)! % (N) % (N) % (N)* % (N)* % (N)*
High nursing workload 32.7 (50) 50.7 (107) 45 (50) 60 (12) 44.2 (219) 40 (8)
Presence of negative
role models 22.9 (35) 48.3 (102) 47.7 (53) 50 (10) 40.4 (200) 25 (5)
Inconvenient location
of ABHR 20.3 (31) 32.2 (68) 36 (40) 25 (5) 29.1 (144) 40 (8)
Forgetfulness 54.2 (83) 46 (97) 53.2 (59) 10 (2) 48.7 (2471) 25 (5)
Sf“pty ABHR 41.8 (64) 46.4 (98) 48.6 (54) 50 (10) 45.7 (226) 55 (11)
ispensers

Dealing with

o 26.1 (40) 26.5 (56) 36.9 (41) 60 (12) 30.1 (149) 65 (13)
emergency situations
Skin damage or dryness 24.2 (37) 27 (57) 26.1(29) 45 (9) 26.7 (132) 20 (4)
Lack of knowledge
and|training 30.1 (46) 17.1 (36) 18 (20) 10 (2) 21 (104) 10 (2)
Unavailability of PPE 16.3 (25) 21.3 (45) 22.5 (25) 35(7) 20.6 (102) 55(11)
Alteration of skills
when wearing PPE a5 19.9 (42) 26.1(29) 40 (8) 18.6 (92) 25 (5)
Lack of hospital-
supporting policies 7201 7.1(15) 8.1(09) 00 7.1 (35) 5(1)
Other barriers 4.6 (7) 1.9 (4) 5.4 (6) 5(1) 3.6 (18) 30 (5)
Legend
% (N)': The percentage and number of students and instructors who identified the barriers to adherence as indicated.
Abbreviations: ABHR = Alcohol-Based Hand Rub; PPE = Personal Protective Equipment; RP = Routine Practices.
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Table 3: Strategies to Address the Three Identified Barriers to Routine Practices Adherence

Participants/
Strategies

Nursing
Students (%)’

High nursing workload

Time
* Time management (34%)
* Take your time

Supplies/organization of care
* Carry extra PPE and ABHR (6.1%)
* Carry ABHR (5.3%)
* Clustered patient care (4.5%)
* Multitasking
* Use agenda and go
through a checklist
* Gather all supplies needed
* Gather my supplies first

Communication and collaboration
e Ask for assistance (9%)

* Delegation (5.3%)

* Let RN monitor me

¢ Communication

Expected practice

* Think of what could
happen to you

¢ Critical thinking

* Make RP as a habit

Prioritizing

* Prioritizing (21.8%)

* Put RP as a highest priority

Inconvenient location of ABHR

Portable supplies

* Carry my own (35.4%)

¢ Move ABHR to an area that
has none

Location

* Look for near one (22.9%)

* Be familiar with the locations
Communication

* Notify the staff (4.9%)

* Notify the instructor

Others

* Use water and soap (25.7%)
* Give myself time

Negative role models

Approved practice

* Follow what | learned (35.2%)

* lIgnore the negative
role models (11.1%)

* Remind myself of expected
standard (4.6%)

* Make it a habit to wash my hands

Communication and

Clarification

* Question the negative
role models (4.6%)

* Approach the negative
model (4.6%)

* Tell them the correct way

¢ Confrontation and education

Help-seeking

* Report to instructor (13%)

*  Work with a positive model (7.4 %)
* Communicate my concerns (4.6%)
* Speak to a unit supervisor

Avoidance
¢ Avoid them

Nursing
Instructors (%)’

Time

* Time management (9.1%)

* Adjusting the time for patient
care (9.1%)

Supplies/organization of care

* Gather all needed supplies
(18.2%)

* Carry extra PPE and ABHR (9.1%)

Communication and collaboration

¢ Guidance on workload
management (9.1%)

* Ask for questions and
discussion (9.1%)

¢ Assess the individual and
context (9.1%)

¢ Clinical conferences
discussion (9.1%)

* Discuss time management
and cluster care (9.1%)

Expected practice

* Re-examine policies and
procedures (9.1%)

Portable supplies

* Ask students to bring their
own (60%)

* Carry my own (20%)

Location

* Be familiar with the locations
(20%)

Approved practice

* Discuss importance of
adhering to PPE (13.3%)

* Advice on best practice (6.7%)

* Ask “what if” questions (6.7%)

* Review the policy (6.7%)

* Remind and review RP
with them (6.7%)

* Review the implications of not
properly adhering to RP (6.7%)

* Provide education (6.7%)

* Remind them that what they see
done may not be correct (6.7%)

Communication and

Clarification

* Engage in discussion
with students (6.7%)

* Talk out the discrepancy
with students (6.7%)

e Debrief about what
is happening (6.7%)

¢ Remind them about
their own health (6.7%)

* Respectful communication (6.7%)

Legend

% ': The proportion of participants who identified some strategies to address the three identified barriers. There were 133 students and 11 instructors who
identified some strategies to address high nursing workload; there were 144 students and 5 instructors who identified some strategies to address inconvenient
location of ABHR; and there were 108 students and 15 instructors who identified some strategies to address negative role models.

Note: Proportions were only given for the identified strategies if 3% or more of the participants indicated that they used these strategies. The proportions do not
add up to 100% as participants identified multiple strategies.
Abbreviations: ABHR = Alcohol-Based Hand Rub; PPE = Personal Protective Equipment; RN = Registered Nurse; RP = Routine Practices.
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compared to students (28.4% and 21%) reported that they used
some strategies to address high nursing workload and presence
of negative role models, respectively. However, only 30% in
each group of participants identified some strategies that they
used to address the inconvenient location of ABHR dispensers.
More students in Year 4 (45% to 60%) compared to less than
40% of the students in Years 1, 2, and 3 stated that they used
a strategy to address inconvenient location of ABHR and high
nursing workload. However, only 15.5% to 30.2% of nursing
students across all years reported strategies to address the
presence of negative role models.

Table 3 summarizes the strategies identified by participants.
There were four categories of strategies related to high
nursing workload used by both students and instructors:
time, supplies/organization of care, communication and
collaboration, and expected practice. Students also identified
strategies related to prioritizing. For example, 34% of
the students and 9.1% of the instructors identified time

management as a useful strategy, while gathering supplies
was a strategy reported by 18.2% of the instructors, and less

Table 4: Confidence Level by Participants Characteristics

Students’ confidence

than 3% of the students. An example of communication and
collaboration was to ask for assistance, while a few answers
related to expectations, e.g., “make RP a habit”. To address the
inconvenient location of ABHR, portable supply and location
were the two key categories of strategies identified, with 35.4%
of the students and 20% of the instructors identifying “carry
my own”. However, to address negative role models, strategies
related to approved practice, communication and clarification
were identified by both groups; students also identified
strategies related to help-seeking and avoidance. For instance,
the most common ones identified by students were “follow
what | learned” (35.2%) and “report to the instructor” (13%),
while the instructors identified “discuss importance of adhering
to PPE” (13.3%).

Overall, 61.2% of students and 70% of the instructors
were categorized by their scores as having high confidence
in addressing the three barriers of interest. Chi-square tests
showed a significant relationship between nursing students’
level of confidence and their training about RP and training
about PS related to RP (p < .0001). However, there were no

Instructors’ confidence

Characteristics High o P-value High o 2pvalue
% (N)! % (N)' % (N)' % (N)'
85.7 (6 14.3 (1
MUN 58.8 (110) 41.2(77) (6) )
School 0.705 0.528
CNS 62.6 (174) 37.4 (104) ' 62.5 (5) 37.5(3)
WRSON 62.0 (62) 38.0 (38) 60 (3) 40 (2)
71.4 (10
RP training Yes 73.2 (123) 26.8 (45) < 0.0001 (o 28.6 (4)
0.831
No 55.6 (218) 44.4(17) 66.8 (4) 33.3(2)
PS Training related Yes 74.6 (100) 25.4 (34) < 0.0001 100 (20) 0(0)
to RP NA
No 56.6 (241) 43.4 (185) 0(0) 0(0)
1 54.8 (109) 45.2 (90)
Year of study 2 68.6 (157) | 31.4(72)
0.006 NA
3 61.5(72) 38.5 (45)
4 40.0 (8) 60.0 (12)
Legend
% (N)': The percentage and number of students and instructors who reported the given confidence level for all barriers combined by the identified characteristic;
P-value calculated using chi square.
There were 565 students that answered the questions about school of nursing and year of study; 560 answered the question about problem solving related to
Routine Practices training, and 542 answered the question about Routine Practices training. There were always 20 instructors.
Abbreviations: CNS= Centre for Nursing Studies; MUNFON= Memorial University Faculty of Nursing; NA = not applicable RP = Routine Practice; PS =
Problem Solving; WRSON= Western Region School of Nursing.
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significant differences in confidence by their year of study

(p = 0.010), age (p = 0.178), and gender (p = 0.080).

A lower proportion of students in Year 4 (40%) had high
confidence compared to other years and this difference was
statistically significant (p = 0.006). However, there was no
significant relationship between the instructors’ characteristics
and their level of confidence (p < 0.05).

As shown in Table 5, instructors showed a high level of
confidence (80% and 80%) compared to students (53.2% and
54%) about applying PS to address high nursing workload and
negative role models, respectively. However, 70% of each group
of participants showed a high level of confidence in applying PS
to address the inconvenient location of ABHR dispensers.

DISCUSSION

For the purpose of this study, we defined high nursing workload
as busyness, too many tasks to perform, and lack of time to
perform nursing care, while a negative role model was defined
as a nurse who does not frequently or appropriately adhere to
RP. However, these terms were not defined to participants, and
they answered questions based on their own understanding.
Both groups of participants reported a number of barriers that
prevented them from adhering to RP. However, in this study,
we focused our discussion on the top three commonly reported
barriers to adherence to RP in most of the reviewed studies, as
well as in this study. The three most commonly encountered
barriers were high nursing workload, presence of negative role
models, and inconvenient location of ABHR dispensers.

High nursing workload

This study found that 44.2% of nursing students and 40% of
nursing instructors reported that high nursing workload was one
of the common barriers that prevented them from adhering to RP
The results of our study are similar to the findings documented in
previous studies, where 44% of Ghanaian nursing students [1]
and 26% of Indian students [12] reported that they did not

have enough time to adhere to Standard Precautions (SP).

Table 5: Participants’ Confidence Related to Problem Solving

Confidence in applying problem solving to

address the influence of the following RP

Nursing students

High confidence

Moreover, studies conducted in Canada and in China also found
that 23% and 35% of nursing students, respectively, reported
that “busyness” influenced their adherence to SP [3,7].
Busyness and lack of time could be attributed to a high nursing
workload. Our study findings are also comparable to a study
in the United Kingdom, where 59.9% of nursing students
reported that high workload was one of the key factors that
influenced their adherence to infection prevention and control
practices [8]. Similar results for both nurses and nursing
students were also obtained by five qualitative research
studies, in which lack of time, very busy schedules, and too
many tasks and patients to care for were among the main
barriers which prevented them from adhering to infection
prevention and control practices [2, 9, 13, 14, 26].

Although both groups of participants reported that high
nursing workloads was one of the barriers which influenced their
adherence to RP, this study found that fewer students (28.4%),
compared to instructors (70%), identified some unique strategies
that they used to address this barrier. These unique strategies
were categorized into four categories: time, supplies/organization
of care, communication and collaboration, and expected
practice. Under each of these four categories, both students
and instructors identified a number of strategies. However, the
common strategies were time management, prioritizing, and
gathering all needed supplies. To our knowledge, this study is the
first to identify these strategies. Therefore, there were no studies
in the literature for comparison.

Presence of negative role models

Our results showed that more students (40.4%) compared to
instructors (25%) experienced the issue of negative role models
in their clinical practice. This study finding is consistent with
findings from other studies. For example, Wilson et al. (2017)
found that 38% of nursing students self-reported that the
presence of negative role models affected their adherence to
infection prevention and control practices [15]. Similar to our
result, one study conducted in a university in Hong Kong by

Nursing instructors

Low confidence  High confidence  Low confidence

adnerence % (N)? % (N)? % (N)? % (N?
Inconvenient location of ABHR (N' = 567) 70.2 (398) 29.8 (169) 70 (14) 30 (6)
Negative role models (N' = 567) 54 (306) 46 (261) 80 (16) 20 (4)
High nursing workload (N' = 568) 53.2 (302) 46.8 (266) 80 (16) 20 (4)

Legend

Abbreviations: ABHR = Alcohol-Based Hand Rub; RP = Routine Practices.

(N)': The number of students who answered the identified confidence questions; there were always 20 instructors.
% (N)*: The percentage and number of students and instructors who reported the given confidence level for the identified confidence questions; the number of
students in the denominator varied by question (see N'); there were always 20 instructors.
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Cheung et al. (2015) found that second- and third-year nursing
students” adherence to SP was significantly influenced by

the adherence of other nurses in the unit [3]. A more recent
study among 350 nursing students from eight universities in
Korea found that the intention of nursing students to adhere
to infection prevention and control practices was negatively
influenced by the non-adherence of other nurses in their clinical
settings [4]. Furthermore, in two qualitative research studies on
the barriers to SP adherence, nursing students stated that the
presence of negative role models was one of the main factors
that prevented them from adhering to SP [9, 14].

Despite the impact that negative role models may have on
the participants’ adherence to RP, only 21% of students stated
that they used some strategies to address it. To address the issue
of negative role models, both groups of participants identified a
number of strategies which they used. We have also categorized
them into four categories of strategies for the students (approved
practice, communication and clarification, help-seeking, and
avoidance) and two categories of strategies for the instructors
(approved practice and communication and clarification).
However, the most commonly identified strategies in these
categories by both groups were: “follow what | learned”, “report
to instructor”, “discuss importance of adhering to PPE”, and
“ignore the negative role models”.

Inconvenient location of ABHR dispensers

According to our study findings, 29.1% of the students and
40% of the instructors reported that this barrier prevented them
from adhering to hand hygiene. This result is consistent with
findings from a number of studies. For instance, the authors

of two Canadian studies explored the perceived predictors of
hand hygiene and found that 36% of nursing students and 41%
of nurses indicated that the inconvenient location of ABHR
dispensers and handwash sinks was one of the barriers that
prevented them from adhering to hand hygiene [7, 10].
Besides the inconvenient location, visibility of ABHR dispensers
and sinks can also influence adherence to hand hygiene.

For instance, nurses and other healthcare workers (HCWs) were
more likely to adhere to hand hygiene if ABHR dispensers and
sinks were in more visible locations [5, 16]. Moreover, nurses
were significantly more likely to adhere to hand hygiene if
handwash sinks were in their direct line of vision, compared

to those who did not visualize these sinks (p = 0.0071) [5].
Similarly, after two new sinks were placed in visible locations,
hand hygiene adherence of nursing staff and other HCWs

was significantly increased from 33.8% to 51.6% (p = 0.03),
and the number of HCWs who did not clean their hands was
significantly decreased from 54% to 37% (p = 0.001) [16].
Similar to our result, a recent study examined the impact of
visibility of and accessibility to ABHR dispensers on adherence
to hand hygiene in two nursing units. The authors of this study
found that nurses who worked on the unit with visible and
accessible location of ABHR dispensers had a significantly higher
adherence rate to hand hygiene 5.17% (p = 0.001) compared
to those who worked on the unit where ABHR dispensers were
not visible or accessible (1.5%) [27].

Although both groups of participants stated that the
inconvenient location of ABHR dispensers prevented them
from adhering to RP, only 30% of both participants were
able to identify some strategies that can be used to address
it. These strategies were also placed into four categories
for students (portable supplies, location, communication,
and others) and two categories for the instructors (portable
supplies and location). The common strategies identified
by both groups of participants were: “carry my own”
(35.4%), “look for near one” (22.9%), “students bring their
own” (60%), and “be familiar with the locations of ABHR
dispensers” (20%). It is not possible to compare our findings
about these strategies to the literature as to the best of our
knowledge, no studies have addressed strategies used by
nurses or students.

Other barriers

Besides the three barriers just discussed, our study results
also showed that both groups of participants also reported
other common barriers which prevented them from
adhering to RP. These barriers included forgetfulness, empty
ABHR dispensers, dealing with emergency situations, and
unavailability of PPE. Similar findings were reported in other
studies [3, 4, 6, 7, 8, 10, 15]. These barriers, however, were
not explored in more detail in this study.

Confidence using problem solving to address
the three barriers
Considering the majority of students (80%) and instructors
(75.7%) stated that they did not have PS training for RP, it
is surprising that 70% to 80% of the instructors and 53.2%
to 70.2% of students were very confident/confident about
applying PS to address the inconvenient location of ABHR,
negative role models, and high nursing workload, although
more instructors had these levels of confidence. Our findings
contradicted the results of an earlier study conducted in
Atlantic Canada which found that only 26.9% of nursing
educators and 20.0% of nursing students reported feeling
very confident in PS related to infection prevention and
control [28]. This contradiction could be because that
researcher assessed PS related to infection prevention and
control in general, and we specifically assessed PS related to
the three barriers. It could be also due to a response bias,
as participants in our study may have overestimated their
confidence about using PS to address these three barriers.
Confidence in using PS to address the barriers was
significantly associated with additional training in both RP
and PS related to RP. It was not possible to assess the actual
impact of the training in this study, but the results suggest
that further evaluation of PS training is warranted. It was
also interesting to find that a significantly smaller proportion
of Year 4 students (40%) compared to Years 1-3 students
(54.8%-68.8%) were confident about PS related to the
barriers. This may be an artifact of the small sample of Year 4
students, but future research can explore the need for
additional PS training in senior students, e.g., as a refresher.
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Implications for infection control practitioners

As previously discussed, these three barriers could have a
negative impact on students’” and nurses’ adherence to RP.
Although the study focused on students and instructors,

the results can also be useful in informing discussions with
practicing nurses. Therefore, it is important for ICPs to be
familiar with the strategies to address these three barriers, so
that they can reinforce their application in clinical practice.
For example, to address high nursing workload, ICPs can
discuss how planning for sufficient time to perform hand
hygiene or use PPE, or how gathering key supplies so the nurse
or student does not have to leave the bedside and return,
can help them incorporate RP into practice and make
provision of care more efficient.

Awareness of these strategies can also help ICPs in their
discussions with students and nurses when negative role models
are known or suspected to be an influence on their adherence
to RP. Awareness and discussion of these strategies can be a
starting point for exploring how the individual could follow
what they learned, and ignore the negative role model, or how
reporting it can help nursing students to address the problem
and have better adherence to RP. In addition, ICPs can also use
their communication skills to discuss the issue of negative role
models with nurses, and explain to them its negative impact
on the adherence to RP. Moreover, ICPs can encourage nurses
and instructors to become positive role models by continuously
adhering to RP when it is required.

It may not always be feasible for students and nurses to
change the location of ABHR dispensers and handwash sinks,
but ICPs can use their knowledge and leadership skills to
participate in designing and selecting convenient locations to
place ABHR dispensers and handwash sinks. More importantly,
ICPs can reinforce the possibility of HCWs bringing their own
ABHR, or the use of portable ABHR. These strategies can be
brought out in a discussion of a point-of-care risk assessment in
terms of recognizing that hand hygiene is needed, and problem-
solving options are considered to ensure it is performed.

Strengths and limitations of the study

A key strength of this study is that this was the first survey study
of its kind to identify strategies used and confidence to address
these three barriers to RP adherence. Another strength of this
study is that there was a good representative sample size of
557 students from Years 1 to 3 from three main nursing schools
in Atlantic Canada. However, this study has some limitations.
There was a limited number of nursing instructors and Year

4 nursing students from the three nursing schools which
participated in this study. This could be due to the fact that
these two groups completed the survey online. Therefore,

the results may not be generalizable to other instructors

and Year 4 students. In this study, we used a self-report
questionnaire, therefore, we cannot exclude possible over or
underestimation of participants’ confidence to address these
three identified barriers. We cannot be sure that the findings
about strategies used were complete and therefore could not
assess the association between confidence and practice; these

can be assessed in future studies. In this study, we developed
our questionnaire based on the gaps in the literature and
the objectives of this study. Future research could focus on
the development and validation of a questionnaire to assess
problem solving related to RP.

CONCLUSION

This study has highlighted that both nursing instructors and
nursing students across all years encountered a number

of barriers, such as high nursing workload, negative role
models, and inconvenient location of ABHR dispensers,
which prevented them from adhering to RP. Although they
encountered these barriers, only a few of them identified
some strategies that can be used to use to address them.
These identified strategies were varied between the
participants. Both the application of strategies and their
confidence about using PS to address these barriers to RP
adherence need to be strengthened. Addressing these barriers
may lead to improved students” adherence, and as a result,
may also improve patient safety. Together, we think that this
knowledge is relevant to ICPs as understanding of these
three barriers and strategies to address them can potentially
help ICPs to reinforce their approach to improve staff
adherence to RP.
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