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ARTICLE INFO ABSTRACT

Keywords: Background: The risk of acquiring and spreading infection must be minimized in nursing students because they
Perceptions are exposed to healthcare-associated infections during clinical training. To achieve this goal, students should be
Nursing students knowledgeable and competent in infection control practice before proceeding to their training hospitals.

Infection prevention climate
Clinical training
Saudi Arabia

Objectives: This study assessed the nursing students' perception of the infection prevention climate in training
hospitals in Saudi Arabia. It also examined the predictors of the students' perceptions.

Design: A quantitative, cross-sectional design was used.

Methods: This investigation was part of a large study conducted in six Saudi universities. A total of 829 Saudi
nursing students were included in this study. Data were collected using the Leading Culture of Quality in
Infection Prevention scale and analyzed using descriptive and inferential statistics. Ethical approval was ob-
tained from the King Saud University, and permission was given by the administration of each participating
university.

Results: The overall perception of nursing students indicated a modest infection prevention climate.
Prioritization of quality and improvement orientation was rated as the highest dimensions, whereas psycholo-
gical safety and supportive environment were the lowest. The nursing students in University F had the poorest
perceptions among the six universities. The predictors of nursing student perception of their training hospitals'
infection prevention climates were the university where they studied, their age, and participation in infection
prevention seminars.

Conclusions: This article describes nursing students' perception of the infection prevention climate of their
training hospitals in Saudi Arabia. Results may provide a unique theoretical underpinning on the perception and
factors that effect an infection prevention climate. Thereby, previous knowledge and literature may be ex-
panded. Results can be used as a guide in establishing clinical policies in efforts toward improving the infection
prevention climate.

1. Introduction of the most common, curable, and preventable complications in
healthcare settings (Ivan et al., 2017). Across the globe, infection pre-
Recently, healthcare-associated infections (HAIs) have become one vention climate is a widely accepted element of patient safety and daily
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practice among health care professionals (Ivan et al., 2017). As in any
health profession, nurse education should promote well-equipped and
competent health professional graduates in rendering quality and safety
patient care (D'Alessandro et al., 2014). To diminish infection risk,
nursing students should be knowledgeable and competent in infection
control practice before proceeding to their training hospitals. Con-
temporary research has investigated and recognized the critical role
played by infection prevention and its proper application in a training
hospital (Colet et al., 2015; Cruz, 2018). Substantive research findings
have shown that infection prevention effects positive and negative
clinical experiences and student learning in clinical settings (Kim and
Oh, 2015). Nursing students are capable of applying their under-
graduate knowledge and skills into practice to become competent
health care professionals.

However, despite nursing students' understanding of HAIs and their
clinical exposure toward disease prevention and patient safety (Mitchell
et al., 2014), a considerable body of evidence indicates that nursing
students are constantly challenged to implement standard precautions
because of their views in the infection prevention climate of their
training hospitals (Cruz, 2018). Despite the rich content pertaining to
predictors of standard precautions compliance, systematic evidence
linking nursing students' infection prevention climate perception in
their respective training hospitals is lacking. With the rapid growth of
resurgent infections, especially in Saudi Arabia (Alotaibi et al., 2017),
specific standards significant to infection control should be met by
nursing students. To achieve this, universities and training hospitals
should ascertain that their infection prevention and control education is
appropriately focused.

1.1. Background of the study

HAIs have become an international problem even with the advances
in the healthcare system (WHO, 2011). HAIs are among the most
common diseases in hospitals with high morbidity and mortality rates
(Ali et al., 2018). Khan et al. (2017) have argued that HAIs are asso-
ciated with unforeseen infection advances throughout the duration of
healthcare treatment; furthermore, HAIs cause notable patient disease,
deaths, and prolonged hospitalization, which creates additional fi-
nancial burden on patients. According to the WHO (2011), 7 out of 100
hospitalized patients developed HAIs worldwide. In the US, approxi-
mately 1.7 million infections are detected annually in hospitals, with
99,000 associated mortality (KCDCP, 2011). In Europe, approximately
7.1% patients develop HAIs, and 37,000 people die as a result (KCDCP,
2011). In one quantitative study in Saudi Arabia, 851 HAIs were re-
ported among 5523 hospitalized patients; hospital stays amounted to
53,025 days, averaging 9days of hospitalization (Al-Tawfiq et al.,
2013). In November 2018, the country dealt with the Middle East re-
spiratory syndrome coronavirus outbreak, which is a highly commu-
nicable and causes severe disease and result in high mortality (WHO,
2018). These infectious occurrences continue to escalate at an alarming
rate and pose a risk among health care professionals and patients. Thus,
prevention of infectious diseases should become a major health care
professionals and patient-safety initiative.

For the past two decades, studies have reported that the application
of infection control strategies, such as standard precautions in different
healthcare settings, varies in different hospitals (Brosio et al., 2017;
Kim and Oh, 2015; Pogorzelska-Maziarz et al., 2016). These variations
could be attributed to different infection prevention climate of health-
care settings. Cruz (2018) suggested that infection prevention climate is
commonly understood by health care professionals pertaining to in-
fection prevention in clinical practice. This finding is worth noting
because in a descriptive study by Castro-Sanchez and Holmes (2015),
the infection prevention climate differences were due to standard pre-
cautions protocol, technical procedures, human resources, infection
surveillance, and standard precautions compliance assessment. The
variation could result in different geographical areas, healthcare
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facilities, and individual providers (Colet et al., 2018). With the in-
creasing prevalence of HAIs across the globe (WHO, 2011), infection
prevention climate variation most likely affects patient-care quality.
Nevertheless, describing this variation could support the implementa-
tion of interventions in decreasing HAIs, where this is most needed.

Similar to nurses, nursing students are also exposed to healthcare
facilities through their clinical training (Cruz, 2018). Colet et al. (2015)
indicated that nursing students are involved during inpatient care in
their clinical training, and they are not exempted in HAI threats (Colet
et al., 2015). Thus, future nurses should be prepared, and they must
have a good understanding of operating and maintaining effective in-
fection control programs in healthcare settings.

Although some studies highlight the significance of standard pre-
cautions training and education in various nursing schools, controversy
surrounds the nursing students' perception of infection prevention cli-
mate in training hospitals (Cruz, 2018). Notably, although some find-
ings highlighted the significance of sustaining high-quality infection
prevention climate (Cruz and Bashtawi, 2016), they have different
views in terms of the infection prevention climate influence in training
hospitals (Cruz, 2018; D'Alessandro et al., 2014). Although some stu-
dies showed that infection prevention was cautiously practiced by
health care professionals in Saudi Arabia (Colet et al., 2018), training
hospitals' infection prevention climate among nursing students is not
well described. Therefore, instituting a baseline understanding of nur-
sing students' infection prevention climate perception in their re-
spective training hospitals is important.

1.2. Aims

This study assessed the nursing students' perception of the infection
prevention climate in training hospitals in Saudi Arabia. It also ex-
amined the predictors of the students' perceptions.

2. Methods

This study was part of a large quantitative, cross-sectional study
investigating the Saudi nursing students' standard precautions com-
pliance, patient safety competence, and perceptions of their training
hospitals' infection prevention climate. This article reports on the stu-
dents' perceptions of their training hospitals' infection prevention cli-
mate. Separate reports were published on students' standard precau-
tions compliance (Alshammari et al., 2018) and nursing students'
patient safety competence (Alquwez et al., 2019).

The settings and the samples were fully described in Alshammari
et al. (2018) and Alquwez et al. (2019). The study was conducted in six
state universities in Saudi Arabia. One university (A) is in the North
region of the Kingdom, while two (B and C) and three (D, E, and F)
universities are situated in the Center and West of the country, re-
spectively. The BSN in the six universities is a 4-year program with an
additional year of intensive internship program. The amount of clinical
experience of students in the third and fourth year of the BSN of each
university varies: University A (third year =540h, fourth
year = 360 h), University B (third year = 360 h, fourth year = 480 h),
University C (third year = 240h, fourth year = 360h), University D
(third year = 360h, fourth year = 540h), University E (third
year = 300h, fourth year =240h), and University F (third
year = 210 h, fourth year = 195 h). The common clinical courses in the
third year are Adult Health Nursing 1 and 2, Maternal Health Nursing,
Pediatric Health Nursing, and Mental Health Nursing. For the fourth
year, the common clinical courses are Nursing Leadership and Man-
agement, Emergency Nursing, and Critical Care Nursing. During the
one-year internship, all the universities require their students to attend
40 h per week of clinical duty in their university hospitals. The common
courses in the BSN program of the six universities where concepts of
infection prevention and control are integrated are Fundamentals of
Nursing (theory and practice), Adult Health Nursing 1 and 2 (theory
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Table 1
Item means, subscales means, and overall culture of infection prevention (n = 829).

Variable Mean SD

Psychological safety 3.24 0.78
1. The climate in the organization promotes the free exchange of ideas. 291 1.25
2. Staff will freely speak up if they see something that may improve patient care or affect patient safety. 3.26 1.15
3. I feel free to express my opinion without worrying about the outcome. 3.05 1.14
4. In general, people in our organization treat each other with respect. 3.43 1.10
5. People in this organization are comfortable checking with each other if they have questions about the right way to do something. 3.41 1.07
6. The people in this organization value others' unique skills and talents. 3.31 1.07
7. Members of this organization are able to bring up problems and tough issues. 3.30 1.091
Prioritization of quality 3.42 0.82
8. The health care-associated infection prevention goals and strategic plan of our organization are clear and well communicated. 3.40 1.13
9. Results of our infection prevention efforts are measured and communicated regularly to staff. 3.34 1.20
10. There is a good information flow among departments to provide high-quality patient safety and care. 3.38 1.10
11. People here, feel a sense of urgency about preventing health care-associated infections. 3.57 1.16
12. Employees are encouraged to become involved in infection prevention. 3.41 1.10
Supportive work environment 3.24 0.58
13. Senior leadership here has created an environment that enables changes to be made. 3.43 1.10
14. Where I work, people are held accountable for the results of their work. 3.53 1.11
15. The quality of work suffers because of the amount of work staff are expected to do. 3.38 1.08
16. Most people in this organization are so busy that they have very little time to devote to infection prevention efforts.” 2.64 1.09
Improvement orientation 3.42 0.90
17. 1 can think of examples when problems with patient infections have universe led to changes in our procedures or equipment. 3.32 1.22
18. I know of one or more health care-associated infection prevention initiatives going on within our organization this year. 3.42 1.10
19. I have a clear understanding of the organization's mission, vision, and values. 3.52 1.15
Overall mean 3.32 0.62

2 Reverse scored item.

and practice), and Community Health Nursing (theory and practice).

A convenience sample of 829 nursing students studying in 6 Saudi
universities was surveyed in the study. The students were included in
the study if they were Saudi nationals registered full-time in the 3rd and
4th years of the BSN of the six universities and if they had or having
their clinical duties in an identified hospital for each university. Nursing
interns were also included. The response rate in the study was 77.3%
(N = 1191). The largest sample was from University A (n = 254), fol-
lowed by University F (n = 154), B (n = 144), C (n = 120), and D
(n = 94). The lowest was from University E (n = 63). The majority of
the respondents was females (69.5%, n = 576) who did not attend any
infection prevention and control seminars in the past six months
(67.9%, n = 563). More students were in the third year (n = 302) than
282 and 245 students in the 4th and internship years, respectively
(Alquwez et al., 2019; Alshammari et al., 2018).

2.1. Instrument

The Leading Culture of Quality in Infection Prevention (LCQ-IP) was
utilized to gather information on the students' views of their training
hospitals' infection prevention climate (Pogorzelska-Maziarz et al.,
2016). The tool was designed to measure a hospital's culture for quality
associated with infection prevention. It has 19 items and is responded
using a 5-point Likert Scale (1 = strongly disagree to 5 = strongly
agree). The LCQ-IP has four dimensions, which are central to infection
prevention framework. These four dimensions are “psychological safety
(7 items), quality prioritization (5 items), supportive work environment
(4 items), and improvement orientation (3 items)”. Scores are obtained
by computing the dimension means and overall scale mean. Item 16 is
negatively worded; hence, its score is reversed before further analysis.
The four factors have Cronbach's alpha from 0.724 to 0.883, whereas
the entire scale has a Cronbach alpha of 0.926 (Pogorzelska-Maziarz
et al., 2016). The Arabic version of the tool was used in the present
study (Cruz, 2018). Cruz (2018) reported the psychometric properties
of the Arabic version of the tool among Saudi nursing students. The
exploratory factor analysis of the Arabic version of the tool supported
the four dimensions of the scale, which supported its construct validity.
The Arabic version also exhibited good internal consistency reliability,
with Cronbach's alpha of 0.89.
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For the demographic variables of the respondents, age, gender, year
of study, and attendance to infection prevention and control seminars in
the past 6 months (yes/no) were collected.

2.2. Ethical consideration and data collection

The main study protocol was reviewed by the IRB of the College of
Medicine of King Saud University (Project No.: E-17-2559). The study
was also permitted by the administration of each participating uni-
versity. Information about the study, including its importance, partici-
pation benefits, participation risk, and voluntary participation were
provided before the students were asked to sign an informed consent
form. The respondents were also given time to ask questions about the
study. Third and fourth-year students were handed with the ques-
tionnaire in their classrooms, 15-20 min after their lectures. Their
lecturers were asked to leave the classroom to avoid potential undue
influence bias. For the nursing interns, the questionnaires were dis-
tributed during their breaks in the hospital. The researchers approached
them and explained the same information to them. The interns who
agreed to participate were asked to sign an inform consent and were
given the questionnaire. The same time was given to them to answer the
questionnaire.

2.3. Statistical analysis

Means and standard deviations were computed for the LCQ-IP in-
dividual items, dimensions, and overall score. t-tests, Pearson correla-
tions, and one-way ANOVA with Tukey HSD test as post hoc were
performed to test the association between the nursing students' char-
acteristics and their perceived infection prevention climate of training
hospitals. A standard multiple linear regression was conducted to
identify significant demographic predictors of the nursing students'
perceptions. p < .05 was considered significant. The 95% confidence
intervals were also calculated. All analyses were carried out using the
SPSS version 22.0.

3. Results

The overall LCQ-IP mean was 3.32 (SD = 0.62), indicating a modest
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Table 2
Association between perceived culture of infection prevention and demo-
graphic characteristics (n = 829).
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Table 3
Demographic predictors of nursing students’ perceptions of culture of infection
prevention of training hospitals (n = 829).

Variable Mean SD Statistical test p
University®
University A 3.37 0.72 F=13.63 < 0.001
University B 3.49 0.21
University C 3.46 0.50
University D 3.32 0.58
University E 3.23 0.59
University F 299 0.67
Age r= —0.09 0.014
Gender
Female 3.28 0.61 t=—2.82 0.005
Male 3.41 0.62
Year level
Third year 3.33  0.64 F=0.84 0.432
Fourth year 3.34  0.63
Internship year 3.27 0.56
Attendance to infection prevention
and control training in the last
6 months
No 3.23 0.60 t= —5.68 < 0.001
Yes 349 0.61
Note.

@ University F versus University A (p < .001), University B (p < .001),
University C (p < .001), and University D (p < .001).

* Significant at 0.05 level.

** Significant at 0.01 level.

* Significant at 0.001 level.

perception of the training hospitals' infection prevention climate.
Prioritization of quality (M = 3.42, SD = 0.82) and improvement or-
ientation (M = 3.42, SD = 0.90) received the highest infection pre-
vention climate factor means, whereas psychological safety (M = 3.24,
SD = 0.78) and supportive environment (M = 3.24, SD = 0.58) re-
ceived the lowest. The four dimensions were at the modest level as
perceived by respondents (see Table 1).

Table 2 reveals the relationship between the respondents' demo-
graphic characteristics and the perceptions of infection prevention cli-
mate of the training hospitals. A significant difference existed in the
nursing students' perceptions between universities (F = 13.63,
p < .001). The Tukey HSD tests revealed that students in University F
(M = 2.99, SD = 0.67) had the poorest perceptions of their training
hospital's infection prevention climate among University A (M = 3.37,
SD = 0.72, p < .001), University B (M = 3.49, SD = 0.21,p < .001),
University C (M = 3.46, SD = 0.50, p < .001), and University D
M =332, SD=0.58, p < .001). Male students (M = 3.41,
SD = 0.62) had a more positive perceptions than that of females
(M = 3.28, SD = 0.61, t = —2.82, p = .005). Students who attended
seminars on infection prevention in the past six months (M = 3.49,
SD = 0.61) reported a more positive perceptions of their training hos-
pitals' infection prevention climate than those who did not (M = 3.23,
SD = 0.60, t = —5.68, p < .001).

The demographic characteristics that predict the respondents' per-
ceptions of their training hospitals' infection prevention climate were
identified. A standard multiple regression analysis was conducted
whose results are indicated in Table 3. The model was significant (F[10,
818] = 11.39, p < .001), explaining approximately 11.1% variance in
the students' perceptions (R> = 0.122; adjusted R®> = 0.111). Uni-
versity, age, and attendance to infection prevention seminars in the past
six months were significant demographic predictors of students' infec-
tion prevention climate perceptions. Respondents from University F had
a lower overall mean score in the LCQ-IP by 0.41 (p < .001, 95%
CI =0.27, 0.55), 0.44 (p < .001, 95% CI=0.30, 0.59), 0.38
(p < .001, 95% CI = 0.23, 0.52), 0.30 (p < .001, 95% CI = 0.15,
0.45), and 0.22 (p = .018, 95% CI = 0.04, 0.40) than those from Uni-
versity A, B, C, D, and E, respectively. A one-year increase in the
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Predictor B SE-b Beta t p 95% CI
variables
Upper Lower

University (reference group: University F)
University A 0.41 0.07 0.31 5.87 < 0.001 0.27 0.55
University B 0.44 0.07 0.27 5.99 < 0.001 0.30 0.59
University C 0.38 0.08 0.22 5.00 < 0.001 0.23 0.52
University D 0.30 0.08 0.15 3.88 < 0.001 0.15 0.45
University E 0.22 0.09 0.09 2.36 0.018 0.04 0.40
Age -0.03 0.01 -0.14 -3.55 <0.001 —0.05 -0.01
Gender 0.05 0.06 0.04 0.95 0.345 —-0.06 0.16
Year level (reference group: internship year)
Third year 0.09 0.06 0.07 1.55 0.121 -0.02 0.20
Fourth year 0.11 0.05 0.08 1.95 0.051 0.00 0.21
Attendance to 0.23 0.05 0.18 4.83 < 0.001 0.14 0.33

infection

prevention

and control
training in
the last

6 months

Note. Perceived infection prevention climate of training hospitals was the de-
pendent variable. B is the unstandardized coefficients; SE-b is the Standard
error.
R? = 0.122; Adjusted R? = 0.111.

* Significant at 0.05 level.

*= Significant at 0.001 level.

students' age decreased the overall mean by 0.03 (p < .001, 95%
CI = —0.05, —0.01). Respondents who attended infection prevention
seminars in the past six months had higher perception score by 0.23
(p < .001, 95% CI = 0.14, 0.33) than students who did not attend.

4. Discussion

This study assessed the nursing students' perception of training
hospital infection prevention climate in Saudi Arabia. It also examined
the respondents' perception predictors of infection prevention climate.
Five major points were highlighted in this study.

First, the findings highlighted the students' infection prevention
climate. The results revealed that nursing students have attained a re-
latively modest level of perspective on training hospitals' infection
prevention climate (M = 3.32, SD = 0.62). This result was in ac-
cordance with a study conducted in China (Liu et al., 2014), Ethiopia
(Wami et al., 2016), and India (Sodhi et al., 2013). However, this result
was lower than that conducted among nurses in Saudi Arabia
(M = 3.86, SD = 0.51) (Colet et al., 2018). This finding may be because
training hospitals are a complex learning environment for nursing
students, and each hospital may have different infection prevention and
control policies. Thus, students might be unaware of the infection
prevention and control protocol. Baraz et al. (2015) indicated that
training hospitals are unpredictable, stressful, and constantly changing.
Thus, such conditions may add confusion, and nursing students may be
unable to handle the concepts of infection prevention and control at the
required and defined time. Students most likely viewed that infection
control is beyond their responsibilities. They might have thought that
infection control is a responsibility of the staff nurses. However, this
assumption requires further investigation.

The infection prevention climate dimensions “Prioritization of
Quality” and “Improvement Orientation” received the highest dimen-
sions. This statement implied a clear understanding of infection pre-
vention climate in the organization. This result is consistent with the
previous study of Colet et al. (2017), wherein nursing students have a
great understanding and adherence regarding training hospitals'
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policies in providing quality patient safety and care. Mosadeghrad
(2014) suggested that training hospitals improve clinical skills and
positively impact the overall quality of care among health care pro-
fessionals. Nursing students, as a training hospital beneficiary, have
increased learning opportunities, and are also capable of identifying the
influencing factors of their training hospitals' infection prevention cli-
mate.

The “psychological safety” and “supportive environment” dimen-
sions were the lowest. This result is worth noting because psychological
safety and a supportive environment are intertwined with hospital or-
ganizational characteristics. This finding also suggests that efforts to
improve equipment management, training and supervision, and inter-
disciplinary communications are imperative. In a descriptive study by
Livshiz-Riven et al. (2014), poor psychological safety means greater
medical errors in the treatment of patients. Cruz and Bashtawi (2016)
found that inadequate supportive environment on infection control and
environment-related problems are among the crucial issues that need
urgent attention. Hence, improving the training hospitals' infection
prevention climate is suggested, especially in promoting a supportive
work environment and psychological safety, which were ranked as the
lowest among the four infection prevention climate dimensions.

Second, the respondents' university has a significant association and
influence on the nursing students' perception toward training hospital's
infection prevention climate. The present study suggests that each
university and its affiliated training hospital may have different infec-
tion prevention and control curricular content. Different curricula mean
different teaching approaches and different clinical experience, which
may effect students' perceptions (Bowser et al., 2017). Furthermore, the
BSN programs of the 6 universities have varying amount of time for
clinical experience of the students. This might have also effected the
different perceptions among the students from different universities.
Baraz et al. (2015) found that clinical learning in a training hospital
takes place in a complex social context of the clinical environment.
Given the complexities, it may be implied that the hospital wherein
each nursing student was trained may have different infection pre-
vention and control protocol and policies. Hence, the respondents may
have different degrees of awareness and practices of infection preven-
tion and control. Cruz (2018) stated that the quality of clinical training
given on nursing students is the most important factor that influences
their infection and prevention and control learning. However, this
finding should be interpreted with caution because the factors that
influence students' infection prevention and control learning were not
discussed. Establishing the competence and confidence of students is an
essential factor of infection prevention and control success, and clinical
educators should facilitate the process.

Third, nursing students age is significantly related to their infection
prevention climate perception. The older the respondents are, the better
their infection prevention climate perception. A previous study found
that as an individual grows older, the more he or she acquires knowl-
edge and motor learning (Sharma et al., 2016). The results are also in
accordance with the empirical study conducted in China (Cheung et al.,
2015). Adults might better understand the significant health risk and
are more satisfied with their clinical experience than the younger ones
(Rolison et al., 2014). Age likely imparts experience, and that they can
perform accurately. The older the individual, the greater learning op-
portunities they have, which are may be appropriate to infection pre-
vention and control study concepts. As such, they have an increased
confidence level in terms of infection prevention and control practice.
The effects of age toward infection prevention climate prections were
not validated in the study. A deep understanding of the relationship
between the students' age and infection prevention climate may im-
prove their adherence to appropriate infection prevention and control
practice.

Fourth, males have a better perception of infection prevention cli-
mate than females. This result is consistent with those who found that
males exhibited better compliance with infection prevention and
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control than females (Cruz, 2018; Cruz and Bashtawi, 2016). However,
this result negates that of another study, which reported that female
nursing students have a more favourable infection prevention climate
perception than males (Colet et al., 2015). Extrapolated data from study
of Wilhemsson et al. (2011) showed that females demonstrated greater
confidence in their abilities than males. Females are used to work in
groups, whereas males often work alone. Working in groups could help
identify an individual's strengths and weaknesses, exhibiting great
productivity. Thus, they are confident in their potential partners' skills.
The research gap regarding gender complexity warrants further ex-
ploration.

Another highlight of the study is that infection prevention and
control seminars/training was associated to and influenced nursing
students' perceptions of infection prevention climate in training hospi-
tals. Respondents who participated in seminars on infection prevention
in the last six months had better perceptions of infection prevention
climate in their training hospitals than those who did not. This finding
supports the work of other researchers that reported that the more
nurses attended a workshop, the higher their motivation to practice
infection control (Cruz, 2018; Cruz and Bashtawi, 2016). A study con-
ducted in one tertiary care hospital in Saudi Arabia found that con-
sistent training and workshop contributed to HAI reduction (Al Kuwaiti,
2017). A systematic review of HAI prevention among 92 studies from
1996 to 2012 found that some of the components in successful infection
prevention and control implementation are education, training, and
positive organizational culture (Zingg et al., 2015). All studies in the
review showed improvement in central-line-associated bloodstream
infections after the education/training sessions. Training/workshop
may improve an individual's knowledge, skills, and may impart a good
understanding of the nurses' responsibilities. Hence, this study under-
scores the importance of integrating seminars/training on infection
prevention and control for nursing students.

4.1. Limitations

Limitations must be considered when the findings are evaluated.
The study used a cross-sectional design, which could not distinguish
other issues that might affect nursing students' perception toward in-
fection prevention climate. Longitudinal studies may provide definite
information about the causal inference. Moreover, the study did not
explore the frequency of attendance of nursing students on infection
prevention and control seminars in the last 6 months and the inclusion
of curricular content on infection prevention and control. Future studies
should explore these variables. Nevertheless, the researchers strongly
believe that the above limitations have not undermined the study
purpose.

One of the strengths of the study is its large sample size and in-
clusion of six universities, which could help in generalizing the find-
ings. The tools used in this study exhibited good psychometric prop-
erties and high response rate. The present findings contributed to the
limited literature on infection prevention climate of training hospitals
as perceived by nursing students.

5. Conclusion

This study examined the nursing students' perception on infection
prevention climate of their training hospitals in Saudi Arabia. The
students have attained a relatively modest level of perspective on
training hospitals' infection prevention climate. Further, university,
age, and participation to infection prevention in the past six months
predicted nursing students' perception of infection prevention climate.
Gender was significantly related to infection prevention climate per-
ception. Finally, the results provided a unique theoretical underpinning
that expanded on previous knowledge and literature on factors that
affect infection prevention climate.
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5.1. Implications of the study

Nursing students are expected to be highly involved in the real
world of the clinical practice setting. They are not exempted in the HAI
threats. This investigation critically examines the view of nursing stu-
dents toward infection prevention climate in their training hospital.

The findings can be used as a guide in establishing clinical policies
in efforts toward training hospitals' infection prevention climate im-
provement. The finding can help nursing students to become competent
and confident future healthcare professionals. Overall, the nursing
students' infection prevention climate perspective needs further im-
provement, especially in terms of psychological safety and supportive
work environment dimensions. Hence, organizing training and super-
vision and using supportive working condition strategies is necessary to
make nursing students feel safe, creative, and engaged toward infection
prevention and control implementation. Creating and defining nursing
student's engagement rules should be done so that they can be com-
fortable, engage deeply, and communicate clearly to other health care
professionals. In this regard, nursing students may feel included, im-
portant, and part of the healthcare team. A supportive working en-
vironment and high engagement can increase the students' motivation
to tackle issues pertaining to infection prevention climate, development
opportunities, and good performance. Facilitating meaningful connec-
tions between nursing students from various universities and their
perceived infection prevention climate may improve through a com-
prehensive and unified course syllabus and supporting program that
can empower students' learning. Given the positive relationship be-
tween participation in infection prevention seminar and infection pre-
vention climate perceptions, increasing the number of training facilities
that can provide a variety of training, workshop, and seminar programs
to nursing students related to infection prevention is important.

Funding sources

This paper received funding from the Deanship of Scientific
Research through the Research Center of the College of Nursing in King
Saud University, Riyadh, Kingdom of Saudi Arabia.

Ethical approval

Institutional Review Board of the College of Medicine of King Saud
University (Project No.: E-17-2559).

Declaration of Competing Interest
None declared.
References

Al Kuwaiti, A., 2017. Impact of a multicomponent hand hygiene intervention strategy in
reducing infection rates at a university hospital in Saudi Arabia. Interv. Med. Appl.
Sci. 9 (3), 137-143.

Ali, S., Birhane, M., Bekele, S., Kibru, G., Teshager, L., Yilma, Y., ... Gudina, E.K., 2018.
Healthcare-associated infection and its risk factors among patients admitted to a
tertiary hospital in Ethiopia: longitudinal study. Antimicrob Resist Infect Control
7 (2).

Alotaibi, M.M., Almasari, S.M., Alkadam, A.N., Alanazi, Y.A., Al Gahtani, K.A., 2017.
Knowledge and compliance with standard isolation precautions among healthcare
students in Al-Kharj Governorate, Saudi Arabia. J. Health Special. 5, 162-170.

Alquwez, N., Cruz, J.P., Alshammari, F., Felemban, E.M., Almazan, J., Tumala, R.B., ...
Tork, H.M., 2019. A multi-university assessment of patient safety competence during
clinical training among baccalaureate nursing students: a cross-sectional study. J.
Clin. Nurs. https://doi.org/10.1111/jocn.14790.

Alshammari, F., Cruz, J.P., Alquwez, N., Almazan, J., Alsolami, F., Tork, H., ... Felemban,
E.M., 2018. Compliance with standard precautions during clinical training of nursing
students in Saudi Arabia: a multi-university study. J. Infect. Dev. Ctries. 12 (11),
937-945.

77

Nurse Education Today 81 (2019) 72-77

Al-Tawfiq, J., Abed, M., Al-Yami, N., Birrer, R., 2013. Promoting and sustaining a hos-
pital-wide, multifaceted hand hygiene program resulted in significant reduction in
health care-associated infections. Am. J. Infect. Control 41 (6), 482-486.

Baraz, S., Memarian, R., Vanaki, Z., 2015. Learning challenges of nursing students in
clinical environments: a qualitative study in Iran. J. Educ. Health Promot. 4, 52.

Bowser, D., Abbas, Y., Odunleye, T., Broughton, E., Bossert, T., 2017. Pilot study of
quality of care training and knowledge in Sub-Saharan African medical schools. Int. J.
Med. Educ. 8, 276-282.

Brosio, F., Kuhdari, P., Stefanati, A., Sulcaj, N., Lupi, S., Guidi, E., ... Gabutti, G., 2017.
Knowledge and behaviour of nursing students on the prevention of healthcare-asso-
ciated infections. J. Prev. Med. Hyg. 58 (2), E99-E104.

Castro-Sanchez, E., Holmes, A.H., 2015. Impact of organizations on healthcare-associated
infections. J. Hosp. Infect. 89 (4), 346-350.

Cheung, K., Chan, C.K., Chang, M.Y., Chu, P.H., Fung, W.F., Kwan, K.C,, ... Mak, H.M.,
2015. Predictors for compliance of standard precautions among nursing students.
Am. J. Infect. Control 43 (7), 729-734.

Colet, P.C., Cruz, J.P., Cruz, C.P., Al-otaibi, J., Qubeilat, H., Alquwez, N., 2015. Patient
safety competence of nursing students in Saudi Arabia: a self-reported survey. Int. J.
Health Sci. 9 (4), 418.

Colet, P.C., Cruz, J.P., Alotaibi, K.A., Colet, M.K., Islam, S.M., 2017. Compliance with SPs
among baccalaureate nursing students in a Saudi university: a self-report study. J.
Infect. Public Health 10, 421-430.

Colet, P.C., Cruz, J.P., Cacho, G., Al-Qubeilat, H., Soriano, S.S., Cruz, C.P., 2018.
Perceived infection prevention climate and its predictors among nurses in Saudi
Arabia. J. Nurs. Scholarsh. 50 (2), 134-142.

Cruz, J., 2018. Infection prevention climate and its influence on nursing students' com-
pliance with standard precautions. J. Adv. Nurs. https://doi.org/10.1111/jan.13904.

Cruz, J., Bashtawi, M., 2016. Predictors of hand hygiene practice among Saudi nursing
students: a cross-sectional self-reported study. J. Infect. Public Health 9 (4), 485-493.

D'Alessandro, D., Agodi, A., Auxilia, F., Brusaferro, S., Calligaris, L., Ferrante, M., Gisio,
2014. Prevention of healthcare associated infections: medical and nursing students'
knowledge in Italy. Nurse Educ. Today 3 (2), 191-195.

Ivan, K., Domagoj, D., Jasminka, T., Suzana, B., 2017. Identification of microorganisms
on mobile phones of intensive care unit health care workers and medical students in
the tertiary hospital. Med. Glas. 14 (1), 85-90.

Khan, H.A., Baig, F.K., Mehboob, R., 2017. Nosocomial infections: epidemiology, pre-
vention, control and surveillance. Asian Pac. J. Trop. Biomed. 7 (5), 478-482.

Kim, K.M., Oh, H., 2015. Clinical experiences as related to SPs compliance among nursing
students: a focus group interview based on the theory of planned behavior. Asian
Nurs. Res. 1 (9), 109-114.

Korea Centers for Disease Control and Prevention [KCDCP], 2011. Case definitions for
national notifiable infectious diseases. Retrieved from. http://www.cdc.go.kr/CDC/
cms/content/58/12558 _view.html.

Liu, C., Liu, W., Wang, Y., Zhang, Z., Wang, P., 2014. Patient safety culture in China: a
case study in an outpatient setting in Beijing. BMJ Qual. Saf. 23 (7), 556.

Livshiz-Riven, I., Nativ, R., Borer, A., Kanat-Maymon, Y., Anson, O., 2014. Nursing stu-
dents' intentions to comply with standard precautions: an exploratory prospective
cohort study. Am. J. Infect. Control 42 (7), 744-749.

Mitchell, B.G., Say, R., Wells, A., Wilson, F., Cloete, L., Matheson, L., 2014. Australian
graduating nurses' knowledge, intentions and beliefs on infection prevention and
control: a cross-sectional study. BMC Nurs. 13 (1), 43.

Mosadeghrad, A.M., 2014. Factors influencing healthcare service quality. Int. J. Health
Policy Manag. 3 (2), 77-89.

Pogorzelska-Maziarz, M., Nembhard, .M., Schnall, R., Nelson, S., Stone, P.W., 2016.
Psychometric evaluation of an instrument for measuring organizational climate for
quality: evidence from a national sample of infection preventionists. Am. J. Med.
Qual. 31 (5), 441-447.

Rolison, J., Hanoch, Y., Wood, S., Liu, P., 2014. Risk-taking differences across the adult
life span: a question of age and domain. J. Gerontol. Ser. B Psychol. Sci. Soc. Sci. 69
(6), 870-880.

Sharma, D.A., Chevidikunnan, M.F., Khan, F.R., Gaowgzeh, R.A., 2016. Effectiveness of
knowledge of result and knowledge of performance in the learning of a skilled motor
activity by healthy young adults. J. Phys. Ther. Sci. 28 (5), 1482-1486.

Sodhi, K., Shrivastava, A., Aryac, M., Kuma, M., 2013. Knowledge of infection control
practices among intensive care nurses in a tertiary care hospital. J. Infect. Public
Health 6, 269-275.

Wami, S.D., Amsalu, F.D., Molla, M.W., Ansha, N.A., 2016. Patient safety culture and
associated factors: a quantitative and qualitative study of healthcare workers view in
Jimma Zone Hospitals, Southwest Ethiopia. BMC Health Serv. Res. 16 (495), 1-10.

Wilhemsson, M., Ponzer, S., Dahlgren, L.O., Timpka, T., Faresjo, T., 2011. Are female
students in general and nursing students more ready for teamwork and interprofes-
sional collaboration in healthcare? BMC Med. Educ. 11, 15.

World Health Organization (WHO), 2011. Patient Safety Curriculum Guide: Multi-
Professional Edition. World Health Organization, Geneva.

World Health Organization (WHO), 2018. Middle East respiratory syndrome coronavirus
(MERS-CoV) — Saudi Arabia Disease outbreak news. Retrieved from. http://www.
who.int/csr/don/01-november-2018-mers-saudi-arabia/en/.

Zingg, W., Holmes, A., Dettenkofer, M., Goetting, T., Secci, F., Clack, L., ... Pittet, D.,
2015. Systematic review and evidence-based guidance on organization of hospital
infection control programmes (SIGHT) study group. Hospital organization, manage-
ment, and structure for prevention of health-care-associated infection: a systematic
review and expert consensus. Lancet Infect. Dis. 15 (2), 212-224.


http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0005
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0005
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0005
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0010
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0010
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0010
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0010
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0015
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0015
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0015
https://doi.org/10.1111/jocn.14790
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0030
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0030
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0030
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0030
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0035
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0035
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0035
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0040
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0040
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0045
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0045
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0045
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0050
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0050
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0050
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0055
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0055
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0060
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0060
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0060
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0065
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0065
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0065
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0070
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0070
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0070
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0075
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0075
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0075
https://doi.org/10.1111/jan.13904
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0085
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0085
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0090
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0090
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0090
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0095
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0095
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0095
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0100
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0100
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0105
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0105
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0105
http://www.cdc.go.kr/CDC/cms/content/58/12558_view.html
http://www.cdc.go.kr/CDC/cms/content/58/12558_view.html
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0115
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0115
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0120
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0120
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0120
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0125
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0125
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0125
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0130
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0130
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0135
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0135
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0135
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0135
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0140
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0140
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0140
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0145
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0145
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0145
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0150
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0150
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0150
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0155
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0155
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0155
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0160
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0160
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0160
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0165
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0165
http://www.who.int/csr/don/01-november-2018-mers-saudi-arabia/en/
http://www.who.int/csr/don/01-november-2018-mers-saudi-arabia/en/
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0175
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0175
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0175
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0175
http://refhub.elsevier.com/S0260-6917(19)30267-9/rf0175

