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ABSTRACT

Objective: The primary objective of this study was to evaluate how a comprehensive hand hygiene education intervention
affects nursing students’hand hygiene-related beliefs, practical application, and technical skills.

Methods: This is a randomized controlled experimental study employing a pretest-posttest control group design. We
conducted the survey at Nursing Department of a University located in the west of Turkey. “The Hand Hygiene Belief Scale’,

“the Hand Hygiene Practices Inventory”, “the Handwashing Skill Effectiveness Assessment Form” and microbiological
analyses were used to acquire data.

Results: While there was no difference between the students'The Hand Hygiene Belief Scale and Hand Hygiene Practices
Inventory pretest mean scores, it was found that there was an increase in the posttest mean scores in both the intervention
group and control group, and this increase was statistically significant (p<0.05). There was an increase in the mean scores
of the first and second handwashing skills of the students in the intervention group, and this increase was statistically
significant (p<0.001). The results of microbiological analysis indicate that there was a decrease in microbiological growth
in the sampling site.

Conclusion: Based on the posttest findings, hand hygiene training using multiple interventions both resulted in a
significant increase in scores on the handwashing belief, practice and skill of students and caused decrease in the
microbiological growth.
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O0ZET

Amag: Bu calismada, cok bilesenli el hijyeni egitim programinin hemsirelik dgrencilerinin el hijyeni inanglari, uygulamalan
ve becerileri iizerindeki etkilerinin degerlendirilmesi amaclanmistir.

Yontem: on test- son test kontrol gruplu tasanma sahip randomize kontrollii deneysel bir calismadir. Verilerin
toplanmasinda El Hijyeni inang Skalasi (EHIS), EI Hijyeni Uygulamalani Envanteri (EHUE) ve EI yilkama Beceri Etkinligi
Degerlendirme Formu ve mikrobiyolojik analizler kullanilmistir.

Bulgular: Ogrencilerin EHIS ve EHUE 6n test puan ortalamalari arasinda anlamli fark bulunmazken, son test puan
ortalamalarinda hem uygulama, hem de kontrol grubunda istatistiksel olarak anlamli artis oldugu bulunmustur(p<0.05).
Kontrol grubundaki grencilerin birinci ile ikinci el yikama beceri puan ortalamalari arasinda istatistiksel olarak anlamli
fark bulunmazken (p>0.05); uygulama grubu dgrencilerinin, birindi ile ikini el ykama beceri puan ortalamalarinda arti
oldugu bu artisinda istatistiksel olarak anlamli oldugu bulunmustur (p<0.001). Mikrobiyolojik analiz sonuclarinda ise
ornek alinan tiim bdlgede mikrobiyolojik iremede azalma oldugu bulunmugtur.

Sonug: Son test bulgularina gdre coklu girisimlerle yapilan el hijyeni egitimlerinin dgrencilerin hem el yikama inang,
uygulama ve beceri puanlarinda énemli bir artisa hem de mikrobiyolojik iiremede azalmaya neden oldugu sylenebilir.

Anahtar Kelimeler: egitim, el hijyeni, el hijyeni inang, el hijyen becerisi, hemsirelik dgrencisi, mikrobiyolojik analiz
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Multicomponent Hand Hygiene Education and Nursing Students

ealthcare-associated infections (HCAIs) are
H defined as infections that are not present or

incubating at the time a patient is admitted to
a hospital or healthcare facility, but that develop during
the course of receiving care (1). The major outcomes
of healthcare-associated infections, also known as
nosocomial infections, are reported as increased mortality,
morbidity, prolonged hospital stay, and economic burden
(1-3). HCAIs are common adverse events that occur in
hospitals and other health institutions (4). The fact that
a total of 59.174 and 61.745 infections were reported as
part of the surveillance in our country in 2016 and 2017,
respectively, shows that HCAl is still an important problem
(4). The hands of healthcare professionals are a significant
source of transmission of pathogenic microorganisms
among the patients, and from the hospital environment
to the patients (5,6).

Hand hygiene is one of the most important and cost-
effective infection control practices for preventing the
transmission of infections (1,3). It is underlines that
higher compliance with hand hygiene rules reduces
healthcare-associated infections (1). For this reason, it is
very important to evaluate the knowledge of, attitude
towards and practice of hand hygiene in order to improve
the quality of care, compliance with hand hygiene and
control of infections (7). The rate of compliance with
hand hygiene in hospitals is reported as 40% (8). Because
the nursing students are in hospitals for clinical practice
and have a direct contact with patients, they are at risk
for transmission, cross-contamination of pathogens
and becoming infected (9,10,). Labrague et al, (2019)
conducted a systematic review and found that hand
hygiene knowledge of nursing students and their
compliance with hand hygiene were low(11). It is stated
thattraditional teaching methods are insufficient to ensure
long-term improvement in hand hygiene practices (12).In
their study, Konicki and Miller (2016) recommended to
perform multifocal studies to improve nursing students’
compliance with hand hygiene (13). Layland et al, (2020)
found that nursing students’ compliance with hand
hygiene was low, and suggested to try different strategies
(14). Meza Sierra et al. (2023) conducted a scoping review
and emphasized the need for new primary studies that
provide a detailed description of the characteristics of the
interventions (15).

The aim of this study was to investigate the effects of
multi-component hand hygiene education on the belief,
practice and skill of nursing students regarding hand
hygiene.

Material and Method
Design

This is a randomized controlled experimental study
employing a pretest-posttest control group design.

Population and Sample

The study population included 160 students who were
1st-year students in the Faculty of Health Sciences,
Nursing Department of a University located in the west of
Turkey. The study was carried out between February 2022
and June 2022.The sample included a total of 60 students,
30 of which were in the intervention and 30 in the control
group. The random numbers table was used to form the
intervention and control groups.

Data Collection Tools

Demographic Questionnaire: Researchers constructed a
6-item demographic questionnaire (mixed open/closed
format) based on socio-demographic parameters and
existing literature (10, 13,16).

Hand Hygiene Belief Scale (HHBS): The HHBS (20 items) was
developed by Thea van de Mortel in 2009, including Hand
Hygiene Importance Scale (HHIS) (3 items) and includes a
total of 23 items. Responses were recorded on a 5-point
Likert scale: 1 (Strongly disagree), 2 (Disagree), 3 (Neutral),
4 (Agree), and 5 (Strongly agree). (17). Turkish validity
and reliability of the scale was performed by Karadag et
al, (2016) (18). Reverse evaluation of items 5, 8, 16, 17, 18,
19, and 20 is performed. The minimum score is 22 points
and the maximum score is 120 points on the HHBS. The
Cronbach’s Alpha coefficient was 0.76 in Turkish validity
and reliability study, and it was 0.84 in this study.

Hand Hygiene Practices Inventory (HHPI): The HHPI was
developed by Thea van de Mortel in 2009. This instrument
contains 14 items measured on a 5-point Likert scale
ranging from 1 (never) to 5 (always), with intermediate
points being 2 (rarely), 3 (sometimes), and 4 (often) (Van
De Mortel et al, 2012). Turkish validity and reliability of
the scale was performed by Karadag et al, (2016). Total
score of hand hygiene practices inventory ranges 14 to
70, and the higher scores represent that hand hygiene
practices are always performed (17,18). The Cronbach’s
Alpha coefficient was 0.85 in Turkish validity and reliability
study, and it was 0.91 in this study.
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Handwashing Skill Effectiveness Assessment: In this study,
the jel form of Glo Germ—a hygiene simulation product
availableasagel,lotion,orpowderthatcontainsfluorescent
particles matching the size of microorganisms—was
used to demonstrate handwashing methods and surface
cleanliness.The students in the intervention and control
groups applied Glo Germ, washed their hands, and then
photographs of the inner and outer surfaces of each
student’s dominant hand were taken for assessment.
In the assessment, 7 areas of the dominant hand (outer
surface of the hands, palm, fingertips, nails, area between
the fingers, wrist, and thumb) were scored as follows: very
dirty =1, dirty=2, clean=3, and very clean = 4. The lowest
score is 7 and the highest score is 28. A higher score was
interpreted as an effective handwashing skill (12,19).
In the assessment, two observers made an assessment
independently of each other without knowing whether
the photographs belonged to the students in the
intervention group or control group. Cohen’s kappa
coefficient was 0.84 for the first handwashing and 0.87 for
the second handwashing.

Microbiological ~ assessment: ~ The  microbiological
evaluation was carried out by a PhD-level expert biologist
participating in the study. After washing the hands,
swab samples were collected from the designated areas
of the dominant hand, using a sterile cotton swab. For
the microbiological assessment, swab samples were
collected by the same investigator and cultivated in
the medium (Tryptic Soy Agar with 5% sheep blood)
using bedside cultivation technique in order to ensure
standardization and reliability (13). All studies were
performed under aseptic conditions and in pairs. The
cultures were incubated in aerobic environment at 37°C
for 24 to 48 hours. After incubation, the petri dishes were
photographed by a digital camera (Canon EOS 600d) and
digital images were processed using the free program
Imagel) 1.44 (20). The color images were inverted and
converted into 8-bit grayscale. The function “threshold”
was used to select the colonies on the background. The
function “watershed” was used to separate the colonies
and the function “analyze particles” was used to count
the colonies (21). The petri dishes with a total colony
count <300 were re-counted to ensure accuracy (Konicki
and Miller, 2016). The recorded data was then processed
in Microsoft Excel (22). Bacterial colony counts were
converted into log10 and compared. For samples without
colony growth, each colony count was increased by
one colony to account for the log10-converted colony
count (21,22).

Implementation of Research

In the nursing department of the institution where
the research was conducted, hand hygiene education
is provided theoretically to the freshmen as part of
the “nursing fundamentals” class. The fourteen-week
education is carried out in the laboratory one day a week
for the first seven weeks and in the form of clinical practice
in hospitals once a week for the next seven weeks. The first
seven weeks of the fourteen-week education are carried
out in the laboratory for one day a week, and the second
seven weeks of the fourteen-week education are carried
out in hospitals as clinical practice for one day a week. In
the study, the data for pretest were collected prior to the
clinical practice, and the data for posttest were collected
at the end of the seven-week clinical practice.

The following steps were used for the implementation of
research:

Step 1: Before the clinical practice, the HHBS and the HHPI
were administrated to the students in the intervention
group and control group. The lesson “handwashing” was
theoretically given by the lecturer in charge of the class to
the students in the control group and intervention group
at the same time in the classroom. Glo Germ was applied
to students in both of the groups. 1 tea spoon of Glo
Germ was poured into the palm and spread thoroughly
all over the hands as a solution hand cream, and then
the hands were washed. The light was dimmed in the
environment to examine and photograph the inner and
outer surfaces of the dominant hand by UV light. The
residues of gel on the surface of the hand were considered
glowing areas under the UV light. The handwashing skill
effectiveness assessment form was completed by two
observers independent of each other in order to acquire
pretest data on the handwashing skill. Also, a sample was
collected from three different areas (area between fingers,
nail bed and thumb) of the dominant hand of students in
both of the groups in order to acquire the pretest data for
microbiological assessment.

Step 2: Unlike the control group, the students in the
intervention group were asked to watch a handwashing
video in addition to the theoretical training. The video
was based on the 5 moments for WHO hand hygiene.
An expert’s opinion was received before students were
instructed to watch the video. The students were able to
access the video using the password sent to their e-mail
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address and could watch it again during the seven-week
clinical practice. In addition to the video, the posters of
hand hygiene created by the investigators were posted
in strategic locations. Furthermore, the students were
observed during the clinical practice on the basis of 5
moments and asked to provide feedbacks.

Step 3: After clinical practice, Glo Germ was re-applied
on the students in both of the groups to obtain the
handwashing skill effectiveness posttest data and
microbiological examination posttest data. In addition,
the HHBS and HHPI were administrated to students for
final check.

First year nursing student (n=160)

Simple randomization

[ Enrollment ]

Excluded (n=5)
Not meeting inclusion criteria (n=86)
Declined to participate (n=4)
Other reasons (n=5)

Randomized (n=60)

!

Intervention group (n=30)

(
l Allocation

—
<
<

Pre-test

Written informed consent

Student information form

HHBS, HHPI, Glo germ, microbiological sampling

Hand Hygiene Training+ HHS video 5 min. 42 s, “5 moments” for hand
hygiene+ flyers/posters placed in strategic locations+observation+fedback

Control Group (n=30)

Pre-test

Written informed consent

Student information form

HHBS, HHPI, Glo germ, microbiological sampling
Hand Hygiene Training

At the end of 7 weeks

HHBS, HHPI, Glo germ, microbiological sampling

Lost of follow-up (n=0) l Follow-Up l
Lost of follow-up (n=0)
Post test ¥

Post test

At the end of 7 weeks

Il N

Analysis

] HHBS, HHPI, Glo germ, microbiological sampling

Analysed (n=30)

|

Analysed (n=30)

Figure 1. Randomized controlled study flowchart

Ethical considerations

To conduct the research, written approval was obtained
from the university’s ethics committee (Date/No: 2021-
0869) and from the institution where the study was carried

out (Date/No: 2021-0347). Prior to the study, written
informed consent was obtained from all participating
students following a detailed explanation of the research
objectives.
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Data Evaluation

The data obtained from the research were entered
into the computer using the SPSS 22.0 for windows
(Scientific Package for Social Statistics) package
program and evaluated. Kolmogorov-Smirnov test was
used to determine normal distribution of data. Data
analysis employed descriptive statistics along with
t-tests for comparing quantitative continuous variables
between independent groups, as the data were found
to be normally distributed. For the variance between
the Repeated Measures, the ANOVA test was used.

Microbiological samples were obtained by the colony
count technique.

Findings

81.7% of the students were female and the mean age was
19.95+2.90. 45.5% of the students stated that they had not
received any formal education on the hand washing before,
and 83.3% reported that hand hygiene was very important.
The study found no significant differences between the
control and intervention groups regarding the distribution
of students’ descriptive characteristics (p > 0.05).

Table 1. Comparison of Pretest and Posttest Mean Scores on the Hand Hygiene Belief Scale (HHBS), the Hand Hygiene Practices Inventory

(HHPI) and First and Second Handwashing Skills for the Students in Intervention and Control Groups

HHBS Mean Scores Intervention Group (n=30) Control Group (n=30) Test results

Mean + SD Mean = SD t* p
Pretest 79.40+£3.91 81.40+5.76 -1.572 0.121
Posttest 86.60+5.79 83.30+6.31 2,108 0.039
s o
group*time: F=7.701, p<0.007
HHPI t p
Pretest 64.567+3.159 64.567+4.256 0.0001 0.999
Posttest 68+2.435 66.267+2.993 246 0.017
Test e p<0.0007 p00%8
Group*time: F=22.533, p=0.179
Handwashing Skills

t p

First Handwashing 13.32 +2.07 12.83+2.01 -.348, 258
Second Handwashing 19.57+1.25 13.16+2.69 -15.559, .000
Test results t*:plsoggg t*P==3026235
Group*time: F=170.382, p<0.0001
t*: Independent sample t-test, F: Repeated measures ANOVA

Students’ mean of total score on the HHBS was evaluated
by the pretest and posttest repeated measures ANOVA,
and the intragroup (time) differences (p<0.0001) and
group*time interaction (p<0.001) were statistically
significant. Since the group-time interaction was
significant, intragroup and intergroup statistics were
evaluated independently. Accordingly, the pretest mean
score on the HHBS was 79.40+3.91 for the students in
the intervention group and 81.40+5.76 for the students
in the control group. The difference between the mean
scores was not statistically significant (p>0.05). The

posttest mean scores were increased in the intervention
group (86.60+5.79) and control group (83.30+6.31) and
this increase was statistically significant (p<0.05). In the
evaluation of intragroup comparisons, there was no
statistically difference between the pretest and posttest
mean scores of the control group (p=0.195); however,
there were statistically significant differences in the
pretest and posttest mean scores of the intervention
group (p<0.0001). The mean scores of students in the
intervention group showed greater variation over time
than the control group.
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The meantotal scores on thefirstand second handwashing
skills of students were evaluated by the repeated
measures ANOVA, and the intragroup (time) differences
(p<0.0001) and group*time interaction (p<0.0001) were
statistically significant. Since the group-time interaction
was significant, the intragroup and intergroup statistics
were evaluated independently. No statistically significant
difference was found between the intervention and
control groups in mean scores for the first handwashing

skill assessment. However, significant differences were
observed in the second handwashing skill evaluation
(p<0.001). In the evaluation of intragroup comparisons,
there were no statistically significant differences in the
mean scores on the first and second handwashing skills
of the control group (p=0.063); however, there were
statistically significant differences in the mean scores on
the first and second handwashing skills of students in the
intervention group (p<0.0001).

4.00
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'“é
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=
=
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- ‘ ‘ ‘ i i i i i i i
0.00

CFTE CFTA IFTB IFTA
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education, ITA: Intervention group thumb after education,

CEFE CEFA IBFB IBFA
Between F ingers

CFTB: Control group finger tips before education, CFTA: Control group finger tips after education, IFTB: Intervention group finger tips before
education, IFTA: Intervention group finger tips after education, CBFB: Control group between fingers before education, CBFA: Control group
between fingers after education, IBFB: Intervention group between fingers before education, IBFA: Intervention group between fingers after
education, CTB: Control group thumb before education, CTA: Control group thumb after education, ITB: Intervention group thumb before

CTB CTA ITE ITA
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Figure 2. Microbiological Assessment for Hand Hygiene of Students in the Intervention Group and Control Group

Microbiological analysis of swab samples collected from
three distinct regions of the dominant hands in both
intervention and control groups revealed bacterial colony
counts, which were subsequently log10-transformed and
presented in the figure above. Among all the samples,
the fingertip had the highest colony count and the
thumb had the lowest colony count. In comparison of all
three areas between the control group and intervention
group, reduction was observed in all three areas after
intervention.

Discussion

The findings of the present study, which was conducted
to investigate the effect of multicomponent hand
hygiene education on the beliefs, practices and skills
of nursing students regarding hand hygiene, indicate

that the difference in pretest mean scores on the HHBS
and the HHPI for the students in the intervention
group and control group was not found statistically
significant (p>0.05). This finding is an important finding
as it indicates that the groups are homogeneous. It was
found that there was an increase in the posttest mean
scores on the HHBS for the students in the intervention
and control groups, and this increase was statistically
significant. Belief in the importance and necessity of hand
hygiene is an important factor that supports compliance
with hand hygiene (11,24). It is reported that traditional
teaching methods are insufficient to place the concepts
appropriately and to ensure long-term improvement
in hand hygiene practices (12). Similar to the finding
obtained in this study, in their study, Kisacik et al. (2021)
found statistically significant differences in the mean
scores on the hand hygiene belief scale for the students
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in the intervention and control group (10). Korhonen et
al. (2019) studied the effect of hand hygiene training with
multicomponent interventions on the students’evidence-
based knowledge of hand hygiene, found that the group
receiving hand hygiene training had better knowledge
of hand hygiene than the group that did not receive
hand hygiene training, but did not find any differences in
appropriate hand asepsis time between the groups (9).

Both the intervention and control groups demonstrated
statistically significant increases in their posttest HHPI
mean scores. These results are consistent with the findings
of Kisacik et al. (2021), who likewise observed significant
posttest differences between experimental and control
groups on the HHPI (10).

The mean scores on the first hand washing skill were
found to be low for the intervention and control groups.
A statistically significant improvement was observed
in the intervention group’s second handwashing skill
scores compared to baseline measurements. The results
of several studies support our suggestion that it may
be a useful option to provide visual feedbacks using a
fluorescent compound in order to improve handwashing
skill and compliance (10, 12, 25).

Based on the microbiological assessment results, the
fingertips had the highest colony count and the thumb
had the lowest colony count among the samples areas. It
was observed that there was a decrease in microbiological
growth for the students in the intervention group after
the training.

The highest colony count being detected on the
fingertips implies that this region is often omitted during
handwashing, receiving insufficient mechanical friction.
Anatomically, the fingertips, subungual areas, and
interdigital spaces are conducive to microbial survival,
and these sites also experience the greatest frequency
of surface contact during routine activities. Therefore, it
may be deduced that prior to the intervention, students
did not adequately rub their fingertips nor adhere to
correct handwashing technique. The observed decline
in microbiological growth within the intervention
group following the training provides evidence that a
multifaceted educational strategy comprising theoretical
knowledge, hands-on skill application, and feedback
exerted afavorable effect on both subjective (self-reported
belief and practice) and objective (microbiological
contamination) outcomes. This reduction reflects that

post-training, students properly executed handwashing
procedures and achieved more effective decontamination
of high-risk zones such as the fingertips.

According to the results of this study, the use of multiple
interventions had a favorable effect on nursing students’
hand hygiene beliefs, behaviors, and technical abilities.
Such an approach should be adopted in both educational
settings and professional development training.

Study Limitations

A possible limitation of this study is that the long-term
retention of handwashing beliefs, practices, and skills
was not assessed, as no follow-up measurement was
conducted after the posttest. Additionally, the study did
not evaluate whether the improvement in microbiological
outcomes translated into sustained behavioral change in
clinical settings outside the training environment.

Conclusion

Based on the pretest findings of this study, the nursing
students had a positive belief in the importance of hand
hygiene but they had lower scores on the handwashing
skill. Based on the posttest findings, hand hygiene
training using multiple interventions both resulted in a
significant increase in scores on the handwashing belief,
practice and skill of students and caused decrease in the
microbiological growth. The recommendation is that
hand hygiene training incorporate not only theoretical
content but also practical exercises to build skills, that
handwashing abilities be evaluated periodically with
accompanying feedback,
assessment be used to provide concrete evidence of the
effectiveness of hand hygiene practices.

and that microbiological

Declarations
Author contributions

SA: conceived the study. SA, SUC and STB: literature
search.

SA and SUC:design of study and gaining ethics permission.
SA, SUC and STB: data analysis and presentation of
findings. YY, ZZZ and TTT: writing up the study.

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026



Multicomponent Hand Hygiene Education and Nursing Students

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest
related to the research, authorship, or publication of this
article.

Funding

The author(s) reported receiving the following financial
support for the research, authorship, and/or publication
of this article: This study was supported by Canakkale
Onsekiz Mart University The Scientific Research
Coordination Unit, Project number: 3871.

References

1. WHO. WHO Guidelines on Hand Hygiene in Health Care. Retrieved
from: whqlibdoc who int/publications/009 pdf. 2009.

2. Badia J, Casey A, Petrosillo N, Hudson P, Mitchell S, Crosby C. Impact
of surgical site infection on healthcare costs and patient outcomes:
a systematic review in six European countries. Journal of Hospital
Infection. 2017; 96:1-15.

3. Stadler RN, Tschudin-Sutter S. What is new with hand hygiene?
Current opinion in infectious diseases. 2020; 33:327-32.

4. SB.Tirkiye Saglk Hizmeti ile iliskili Enfeksiyonlari Onleme ve Kontrol
Programi 2019-2024. 2019.

5. Allegranzi B, Pittet D. Role of hand hygiene in healthcare-associated
infection prevention. Journal of Hospital Infection. 2009; 73:305-15.

6. CDC. Guideline for Hand Hygiene in Healthcare Settings. 2024
[cited 2022 December]; Available from: https://www.cdc.gov/Clean-
Hands/About/Hand-Hygiene-for-Healthcare.html.

7. Mu'taz MD, Alrimawi |, Saifan AR, Batiha A-M. Hand hygiene
knowledge, practices and attitudes among nurses and physicians.
Health. 2016; 8:456-62.

8. Erasmus V, Daha TJ, Brug H, Richardus JH, Behrendt MD, Vos MC,
et al. Systematic review of studies on compliance with hand
hygiene guidelines in hospital care. Infection Control & Hospital
Epidemiology. 2010; 31:283-94.

9. Korhonen A, Vuori A, Lukkari A, Laitinen A, Perdlda M, Koskela T, et
al. Increasing nursing students’knowledge of evidence-based hand-
hygiene: A quasi-experimental study. Nurse Education in Practice.
2019; 35:104-10.

10. Kisack OG, Cigerci Y, Giines U. Impact of the fluorescent
concretization intervention on effectiveness of hand hygiene in
nursing students: A randomized controlled study. Nurse Education
Today. 2021; 97:104719.

11. Labrague L, McEnroe-Petitte D, Van de Mortel T, Nasirudeen A. A
systematic review on hand hygiene knowledge and compliance in
student nurses. International nursing review. 2018; 65:336-48.

12. Fishbein AB, Tellez I, Lin H, Sullivan C, Groll ME. Glow gel hand
washing in the waiting room: a novel approach to improving hand
hygiene education. Infection control & hospital epidemiology. 2011;
32:661-6.

13. Konicki T, Miller E. Use of a simulation intervention to examine
differences in nursing students’ hand hygiene knowledge, beliefs,
and behaviors. Nurse Education Today. 2016; 45:96-101.

14. Lgyland B, Peveri AM, Hessevaagbakke E, Taasen |, Lindeflaten K.
Students’ observations of hand hygiene in nursing homes using the
five moments of hand hygiene. Journal of Clinical Nursing. 2020;
29:821-30.

15. Meza Sierra C U, Perez Jaimes G A, Rueda Diaz LJ. Interventions
to improve knowledge or compliance to hand hygiene in nursing
students: A scoping review. Journal of Infection Prevention, 2023;24(1),
30-44.

16. Tem, C, Kong, C, Him, N, Sann, N. Chang, S. B, & Choi, J.
(2019). Hand hygiene of nursing and midwifery students in
Cambodia. International Nursing Review, 66(4), 523-529.

17.Van De Mortel TF, Kermode S, Progano T, Sansoni J. A comparison of
the hand hygiene knowledge, beliefs and practices of Italian nursing
and medical students. Journal of advanced nursing. 2012; 68:569-79.

18. Karadag M, Yildinm N, iseri O. The validity and reliability study of
hand hygiene belief scale and hand hygiene practices inventory.
Cukurova Medical Journal. 2016; 41:271-84.

19. Lusher SC. An evaluation of germ city: finding a suitable design:
Marshall University; 2002.

20. Ferreira T, Rasband W. ImageJ user guide. USA: National Institutes of
Health. 2011.

21. Lucet J-C, Rigaud M-P, Mentre F, Kassis N, Deblangy C, Andremont A,
et al. Hand contamination before and after different hand hygiene
techniques: a randomized clinical trial. Journal of hospital Infection.
2002; 50:276-80.

22. Sieuwerts S, De Bok FA, Mols E, De Vos WM, van Hylckama Vlieg J.
A simple and fast method for determining colony forming units.
Letters in applied microbiology. 2008; 47:275-8.

23. Tschudin-Sutter S, Sepulcri D, Dangel M, Ulrich A, Frei R, Widmer AF.
Simplifying the World Health Organization protocol: 3 steps versus 6
steps for performance of hand hygiene in a cluster-randomized trial.
Clinical Infectious Diseases. 2019; 69:614-20.

24. Van de Mortel TF, Apostolopoulou EA, Petrikkos GL. A comparison
of the hand hygiene knowledge, beliefs, and practices of Greek
nursing and medical students. American journal of infection control.
2010; 38:75-7.

25. Suen LKP, Cheung JPL. Effectiveness of “Hand Hygiene Fun Month”
for kindergarten children: A pilot quasi-experimental study.

International journal of environmental research and public health.
2020; 17:7264.

Aabadem Univ. Saglik Bilim. Derg. 17 (July, August, September) 2026


https://www.cdc.gov/Clean-Hands/About/Hand-Hygiene-for-Healthcare.html
https://www.cdc.gov/Clean-Hands/About/Hand-Hygiene-for-Healthcare.html

	_Hlk88566385
	_Hlk88419181
	_Hlk126264870

	Button 9: 
	Button 10: 
	Button 11: 


