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Abstract
Background This study aims to assess the hand hygiene behavior of nursing students and identify the factors 
influencing this behavior through the “Scale for Assessment Hand Washing Behavior in the Frame of Theory of 
Planned Behaviour (SAHBTPB)”.

Methods This descriptive and cross-sectional study was undertaken at the nursing departments of the university’s 
faculty of health sciences in İzmir, Turkey between 2021 and 2022. A total of 240 nursing students were recruited as 
participants for this study. Data were collected with the SAHBTPB. The data was analyzed using descriptive statistics, 
the Chi-square test, and correlation analysis in the SPSS 21.0 program (p < .05).

Results Participation rate was 74.76%. The mean age of the students was 20.59 ± 1.59 years and 69.9% were woman. 
The nursing students’ total mean score of SAHBTPB was 147.5 ± 14.0 (min = 94; max = 176). There was a positively 
significant association between the total score and students’ gender, graduate level, and hand hygiene education 
status. There was no significant difference in scale total score mean based on the existence of dermatological 
problems on the students’ hands or their frequency of hand hygiene (p > .05).

Conclusion The mean scores of nursing students on the SAHBTPB were found to be at a good level. The sub-
dimension “intention” was identified as an effective factor in predicting the hand hygiene behavior of the students. 
The findings have the potential to positively impact nursing education by increasing awareness among students and 
offering valuable insights for nurses and educators.
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Background
Healthcare-associated infections (HAIs) reduce the qual-
ity of care, puts patient safety at risk, and increase costs. 
Almost 30–50% of HAIs can be prevented with hand 
hygiene [1–3]. Therefore, strategies for keeping hands 
clean are extremely crucial for safe healthcare delivery 
in healthcare institutions [1–4]. The World Health Orga-
nization (WHO) guidelines clearly emphasize the sig-
nificance of hand hygiene and provide instructions on 
proper handwashing with soap and water or using hand 
antiseptic [3]. Although hand hygiene may appear a sim-
ple and easy procedure, hand hygiene compliance rates 
among healthcare professionals in healthcare institutions 
are still far from the desired levels [4–7]. Hence, a series 
of initiatives and global campaigns are being conducted 
to improve adherence to hand hygiene practices [8].

Behavioral theories have been widely employed to 
investigate various health-related behaviors. Among 
the various theories employed, The Theory of Planned 
Behavior (TPB) is one of the most common theories used 
to investigate individual behaviors. It has been also uti-
lized to anticipate hand hygiene behaviors in high-risk 
populations like food handlers and healthcare workers 
[6, 9, 10]. The TPB was proposed by Icek Ajzen (1991) 
and explains the motivation behind intentional behaviors 
[11–13]. The theory assumes that the primary determi-
nant of intentional behaviors, such as hand hygiene, is the 
intention to perform the behavior. Intention is considered 
the precursor of behavior, and the stronger the intention, 
the more likely the behavior is assumed to be [9]. Inten-
tion is determined by attitude, subjective norm, and per-
ceived behavioral control [10, 14]. Attitude represents 
beliefs about the consequences of a behavior and their 
positive or negative evaluation. Subjective norm indicates 
the influence of significant others outside the institution 
on an individual’s hand hygiene behavior. It also repre-
sents the perceived social pressure towards the behavior. 
Perceived behavioral control reflects beliefs about access 
to resources and opportunities required to perform a 
behavior [15]. The TPB suggests that the intention is 
influenced by indirect predictors named behavioral, nor-
mative, and control beliefs. Beliefs about the outcomes 
of behavior are based on perceiving the advantages and 
disadvantages of performing a specific behavior [6]. Nor-
mative beliefs express the personal probability of whether 
an individual wants or does not want a given behavior in 
relation to a specific normative referent. In other words, 
it refers to the perception of the expectations of nor-
mative individuals within the institution regarding the 
individual’s performance of behavior. Control beliefs are 
related to various factors (time, cost, available infrastruc-
ture, etc.) that facilitate or hinder a behavior [14, 16]. In 
general, intention of an individual to engage in a specific 
behavior is expected to be stronger when they have more 

positive attitudes and subjective norms, and a higher 
level of perceived control over the behavior. According to 
the theory, attitudes determine intention, and intention, 
in turn, is a determinant of behavior [10, 12, 17].

Nursing students are regarded as future healthcare 
professionals during their education. Their direct con-
tact with patients in clinical practice settings during 
treatment and care may increase the risk of cross-con-
tamination [18, 19]. Integrating theory and practice is a 
crucial way to learn effective hand hygiene practices dur-
ing nursing education [2]. Even when students have dem-
onstrated sufficient theoretical and practical knowledge, 
they may appear unwilling or unable to apply what they 
know in clinical settings [20]. Hand hygiene compliance 
is a complex behavior and is affected by many factors 
such as workload, lack of role models, lack of equipment 
or information, overconfidence in one’s own abilities 
[4, 21]. Studies on nursing students’ hand hygiene prac-
tices have shown that compliance is influenced by indi-
vidual characteristics like attitude, perception, belief, and 
knowledge, along with external factors such as the hand 
hygiene behaviors of healthcare professionals in clinical 
settings [22–26]. Understanding the factors influencing 
nursing students’ hand hygiene practices will guide future 
research, clinical applications, and the development of 
education strategies. There are many studies in the lit-
erature that have assessed nurses’ hand hygiene behavior 
using the TPB [6, 13, 23]. But there is a limited number of 
studies examining the hand hygiene behavior of nursing 
students in terms of the TPB [24, 27, 28].

Methods
Aim
The objective of this study was to examine the hand 
hygiene behavior of nursing students at a university’s 
faculty of health sciences and affecting factors using the 
SAHBTPB. Our study is the first study in Turkey where 
the TPB was used to determine hand hygiene behavior 
and affecting factors.

Setting and sample
This descriptive and cross-sectional study took place in 
the nursing department, faculty of health sciences at a 
state university in Western Turkey. The study was con-
ducted during the spring semester of the 2021–2022 aca-
demic year.

The population consisted of a total of 321 nursing 
students studying in the first, second, third, and fourth 
grades. No sampling method was employed since the 
study aimed to encompass the entire population. 36 nurs-
ing students were absent or received medical reports, 
24 students refused to participate in the study, and 21 
students were excluded due to incomplete data collec-
tion forms. Volunteer students with no communication 
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problems formed the study sample. The exact sample 
size was determined by using the G-Power 3.1.9.2 soft-
ware package. According to the power analysis results, 
the required sample size for the study, with an effect size 
of 0.40 and epsilon of 1 for the analysis of variance in 
repeated measures, to achieve a 95% test power at a 95% 
confidence level, was determined to be a minimum of 
230 individuals. In total, the study included 240 students, 
resulting in a participation rate of 74.76%.

Data collection tools
Data were collected using the “Students Identifica-
tion Form” and the SAHBTPB. The form developed by 
researchers in line with the comprehensive literature 
consists of 15 questions such as age, gender, graduation 
level, hand hygiene training status, frequency of perform-
ing hand hygiene, and the presence of a dermatological 
problem in the hand [9, 15, 17, 24, 29–31].

SAHBTPB was developed by Maraş (2007) [17–19]. 
The scale was developed to determine the motivational 
factors (attitude, belief ) and knowledge of healthcare 
professionals affecting hand hygiene behavior. The scale 
was suggested to use in healthcare professionals and 
students. The scale consists of 46 items and eight sub-
dimensions: Beliefs about the consequences of hand 
hygiene, subjective norm, normative beliefs, control 
beliefs, perceived control, attitude, intention and knowl-
edge. The first seven sub-dimensions of the scale are Lik-
ert type and have four categories. The four-point Likert 
scale is “Strongly agree” 4 points, “agree” 3 points, “dis-
agree” 2 points, “Strongly disagree” 1 point. The “knowl-
edge” sub-dimension is evaluated as yes (3), I don’t know 
(2), and no (1). The 8th, 9th, 10th, 11th, 12th, 31st, 33rd, 

34th items in the scale are negative items. The scores of 
these items were reverse coded. The lowest score achiev-
able from the scale is 46 and the highest score is 176. A 
high score indicates a positive and strong motivation 
for hand hygiene behavior [17]. In Maraş’s (2007) study, 
the overall Cronbach’s alpha coefficient of the scale was 
found to be 0.79 and the total item correlation coefficient 
was 0.88 [17]. In this study, the overall Cronbach’s alpha 
coefficient of the scale was found to be 0.93.

Data collection
After a verbal explanation of the study goals, informed 
consent form was obtained from the students who agreed 
to participate in the study. Students filled out the data 
collection forms under the supervision of the research-
ers. Data collection was carried out in the classroom at 
the same time to prevent interaction among the students. 
The completion of the forms took approximately 10 min.

Data analysis
Statistical Package for Social Science (SPSS) 21.0 pack-
age program was used for the data analysis. The adequacy 
of the sample size was calculated using Power Analysis. 
Descriptive statistics are shown with mean, standard 
deviation, minimum and maximum values, and data 
for categorical variables are shown with frequency and 
percentage. The normality of the data distribution was 
evaluated with the Shapiro-Wilk test. Non-parametric 
analyzes such as Chi-square test, Correlation analysis, 
Mann-Whitney U test and Kruskal-Wallis test were used 
in the statistical analyses. p < .05 was accepted as the sig-
nificance level.

Ethical considerations
While ethical approval was received from the Non-Inter-
ventional Clinical Research Ethics Committee of the 
Health Science University to conduct the study (Approval 
date and no. 2021/3–11). The study was conducted in 
accordance with the principles of the Declaration of Hel-
sinki. The participants were informed of the study’s goal 
and given the assurance that their nonparticipation or 
withdrawal would not affect them negatively. Written 
consent was obtained from all participants.

Results
Characteristics of students
The mean age of the students was 20.59 ± 1.59 years (min: 
18, max: 30), and 69.9% were woman. All the students 
were single, and 94.1% of them have graduated from high 
school. Of the students, 36.7% were first-grade, 26.7% 
were second-grade, 17.4% were third grade, and 19.2% 
were fourth-grade students (Table 1).

Table 1 Characteristics of the nursing students (n = 240)
Features X̅ ± SD
Age
Mean
Minimum
Maximum

20.59 ± 1.59
18
30
Number %

Gender
Woman
Male

167
73

69.9
30.1

Marital status
Single 240 100
Graduated school
Health college
High school
Associate degree

5
226
9

2.1
94.1
3.8

Level of grade
First grade
Second grade
Third grade
Fourth grade

88
64
42
46

36.7
26.7
17.4
19.2

X ̅ ±SD = Total score mean ± Standard deviation
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Nursing students’ opinions about hand hygiene
Hand hygiene was identified by 42.9% of nursing stu-
dents as the most effective method for preventing HAIs, 
followed by sterilization (28.7%), and asepsis/antisepsis 
(16.7%). It was determined that 82.4% of the students 
reported that disposable paper towels were the most 
effective method for drying hands. Although 77.1% of 

the students received training on hand hygiene, 24.2% 
stated that they felt the need for further training on hand 
hygiene. Among students, 59.6% using general liquid 
soap and water in their daily lives and 36.2% reported 
performing hand hygiene 9–12 times, 23.8% 13–17 times 
daily. After hand hygiene, 72.9% of students confirmed 
they always dried their hands. 13.7% of students reported 
having a dermatological problem on their hands. As bar-
riers to hand hygiene, 36.6% of the students stated that 
there was not enough hand hygiene equipment, and 
19.7% stated that the sinks were dirty (Table 2).

Mean scores of the SAHBTPB
The mean total score of the participating nursing stu-
dents on the scale was 147.5 ± 14.0 (minimum-maximum: 
94–176). In this study, the Cronbach’s alpha value of the 
scale was found to be 0.93. The sub-dimension mean 
scores were as follows: “beliefs about the consequences 
of hand hygiene” 45.5 ± 4.5 (min-max: 31–56), “subjec-
tive norm” 3.3 ± 0.6 (min-max: 1–4), “normative beliefs” 
20.8 ± 3.0 (min-max:12–24), “perceived control” 5.9 ± 1.0 
(min-max: 2–8), “attitude” 20.0 ± 2.6 (min-max: 13–24), 
“intention” 12.1 ± 2.5 (min-max: 4–16), and “knowledge” 
23.4 ± 1.9 (min-max: 11–24) (Table 3).

When examining the mean scores based on the items 
on the scale, the statement “If I regularly follow hand 
hygiene procedures at the hospital, my hands may dry 
out and my skin may become irritated’’ received the low-
est mean score of 2.60 ± 0.75. The statement “If I follow 
the hand hygiene procedure regularly in the hospital, I 
feel relieved” had the highest mean score of 3.64 ± 0.53.

We conducted a correlation analysis to measure the 
degree of relationship between nursing students’ SAH-
BTPB and its sub-dimensions and their effects on hand 
hygiene intentions. We used the standard developed by 
Schober & Schwarte (2018) to evaluate the strength of 
the relations, in which coefficients in the range 0.00–
0.19 represent a very weak correlation; those within 
0.20–0.39, a weak correlation; those within 0.40–0.69, a 
moderate correlation; those within 0.70–0.89, a strong 
correlation; and those within 0.90–1.00, a very strong 
correlation [32]. Our results indicated a significant posi-
tive and high-level relationship between the total mean 
scores of the scale and the mean scores of the intention 
sub-dimension (r = .702, p < .001) and control beliefs sub-
dimension (r = .620, p < .001). The intention sub-dimen-
sion demonstrated a significant positive and low-level 
relationship with the subjective norm (r = .298, p < .001). 
It also showed a significant positive and moderate-level 
relationship with perceived behavioral control (r = .487, 
p < .001), attitude (r = .485, p < .001), beliefs about the 
outcomes of hand hygiene (r = .447, p < .001), and nor-
mative beliefs (r = .401, p < .001) sub-dimension mean 
scores. However, no significant relationship was observed 

Table 2 Nursing students’ opinions about hand hygiene 
(n = 240)

Number %
The most effective method to prevent the transmission of infec-
tion in the hospital
Using gloves
Hand hygiene
Sterilization
Isolation
Asepsis-antisepsis
Disinfection
Other

14
103
69
8
40
3
3

5.8
42.9
28.7
3.3
16.7
1.3
1.3

The best method for drying hands
Hand dryer
Disposable paper towel
Personal towel
Common towel
A clean sheet of paper

22
198
15
0
5

9.2
82.4
6.3
0
2.1

Receiving training on hand hygiene
Yes
No

185
55

77.1
22.9

Need for hand hygiene training
Yes
No

58
182

24.2
75.8

Hand hygiene equipments in daily life
Only water
Shared bar soap and water
My own bar of soap and water
Water and general liquid soap
Water and my own liquid soap
Alcohol-based hand antiseptic
Alcohol

0
18
21
143
55
0
3

0
7.5
8.8
59.6
22.8
0
1.3

Daily hand hygiene frequency
1–4 times a day
5–8 times a day
9–12 times a day
13–17 times a day
18–30 times a day

15
59
87
57
22

6.3
24.5
36.2
23.8
9.2

Drying hands after washing
Yes, definitely
Occasionally
No

175
65
0

72.9
27.1
0

Presence of dermatological problems on hands
Yes
No

33
207

13.7
86.3

Barriers to hand hygiene
No barriers
Dirty sinks
Lack of sinks/ faulty faucets
Lack of hand hygiene equipment (soap, paper 
towels, etc.)
Lack of time

76
47
22
87
6

31.9
19.7
9.2
36.6
2.6
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between intention and knowledge sub-dimension mean 
scores (r = .108, p > .05). A positive and significant cor-
relation was identified between the students’ total scale 
mean scores and all sub-dimension mean scores (p < .001) 
(Table  4). The correlations between the knowledge sub-
dimension and the subjective norm (r = .088, p > .05), con-
trol belief (r = .062, p > .05) and intention sub-dimensions 
(r = .108, p > .05) were positive but not statistically signifi-
cant (Table 4).

According to students’ gender, hand hygiene scale over-
all total mean scores (p = .012), beliefs about the conse-
quences of hand hygiene (p = .027), subjective norm 
(p = .037), attitude (p = .003) and knowledge (p < .001) 
a statistical difference was detected between the sub-
dimension scores. No statistical difference was observed 
between normative beliefs, control beliefs, perceived con-
trol and intention sub-dimension mean scores according 
to gender. The total scale score and sub-dimension mean 
scores were higher in women than in men (Table 5).

There was a statistical difference was found in the hand 
hygiene total scale mean scores among nursing students 
based on their grades (p < .001). Furthermore, concern-
ing grades, significant differences were determined in 
beliefs about the consequences of hand hygiene (p < .001), 
subjective norm (p = .007), normative beliefs (p = .021), 
control beliefs (p < .001), perceived control (p < .001). 
Significant differences were also identified in attitude 
(p = .006), intention (p < .001), and knowledge (p < .001) 
sub-dimension mean scores. Generally, fourth-grade stu-
dents had higher scale mean scores compared to other 
grades. However, a statistically significant difference was 
defined only between the scale mean scores of fourth 
and first-grade students (p < .001) (not shown in the data 
table).

Nursing students who received hand hygiene educa-
tion showed statistically significant differences in hand 
hygiene total scale score means (p = .004), as well as 
beliefs about the consequences of hand hygiene (p = .004), 

subjective norm (p = .010), perceived control (p < .001), 
attitude (p = .017), and knowledge (p = .001) sub-dimen-
sion scores, compared to those who didn’t receive train-
ing. The scores were higher in students who received 
training than in those who did not (Table 5).

A significant yet weak correlation was found between 
the hand hygiene total scale mean scores and sub-dimen-
sion mean scores according to the students’ daily hand 
hygiene frequency (p < .001). Moreover, there was no 
statistically significant difference in the total scale scores 
and sub-dimension scores between students reporting 
dermatological problems on their hands and those who 
did not (p > .05).

Discussion
Approximately 70% of the students participating in the 
study were female, and the mean age was around 21. 
Similarly, in a study by Jeong and Kim (2016), the mean 
age of the nursing students was around 22, and 89% of 
them were female [26]. In a study by Zimmerman et al., 
(2020), almost all (93.7%) of the 225 nursing students 
were female, and 70% were in the 18–25 age range [22, 
26]. These studies observed that the sample groups 
mostly consist of female students, and their mean ages 
were similar.

Views and practices regarding hand hygiene
Nearly half of the students (42.9%) reported hand hygiene 
as the most effective method in preventing HAIs. A study 
examining the knowledge and attitudes of nursing stu-
dents towards HAIs reported that almost all participants 
indicated hand hygiene as the most effective method in 
preventing HAIs [33]. Similar findings were reported in 
the study by Zimmerman et al., (2020) [22]. Our study’s 
findings are consistent with those of other studies, high-
lighting the widespread acknowledgment among nursing 
students that hand hygiene is paramount in preventing 
HAIs.

Table 3 Nursing students’ mean scores on the scale and its sub-dimensions
Sub-dimensions Number of items X̅ ± SD Distribution range Lowest-Highest scores Cronbach 

Alpha 
Coeffi-
cient

Beliefs about the consequences 
of hand hygiene

14 45.5 ± 4.5 14–56 31.00–56.00 0.75

Subjective norm 1 3.3 ± 0.6 1–4 1.00–4.00 n/a
Normative beliefs 6 20.8 ± 3.0 6–24 12.00–24.00 0.94
Control beliefs 5 16.2 ± 2.4 5–20 8.00–20.00 0.79
Perceived control 2 5.9 ± 1.0 2–8 2.00–8.00 0.79
Attitude 6 20.0 ± 2.6 6–30 13.00–24.00 0.71
Intention 4 12.1 ± 2.5 4–16 4.00–16.00 0.82
Knowledge 8 23.4 ± 1.9 8–24 11.00–24.00 0.85
Total 46 147 ± 14.0 46–176 94.00-176.00 0.93
X ̅ ±SD = Total score mean ± Standard deviation, n/a = Not assessed
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While three-quarters of the students stated that they 
received hand hygiene training, 24.2% expressed the need 
for retraining despite having received training. In other 
studies, almost all nursing students were reported to 
have received hand hygiene training [26, 34–36]. How-
ever, it is noteworthy that in this study, some students did 
not mention receiving training on hand hygiene despite 
it being included in the curriculum. This situation may 
be related to the low awareness of students about hand 
hygiene, individual differences, and forgetting that they 
have received training on the subject.

In clinical practice, students identified barriers to hand 
hygiene such as lack of materials, dirty, faulty, or insuf-
ficient number of sinks. In the literature, barriers to hand 
hygiene include lack of paper towels or soap, glove usage, 
heavy workload, lack or absence of role models, time 
constraints, and skin problems [35, 37, 38]. The barriers 
to hand hygiene identified in our study generally resem-
ble those mentioned in the literature. Therefore, common 
action plans should be developed and implemented to 
address these barriers.

Data obtained from the SAHBTPB
Despite a low reported rate of students receiving hand 
hygiene training prior to the implementation of the scale, 
it was found that students scored significantly high on 
the hand hygiene behavior scale. This situation may be 
related to the compulsory teaching of hand hygiene at 

both theoretical and practical levels in each class. Addi-
tionally, the increase in the time spent in clinical settings 
as the grade level increases, along with increased aware-
ness due to the recent Covid-19 pandemic, may have 
contributed to this outcome. In the correlation analysis 
conducted, a positive relationship was found between 
the students’ total SAHBTPB scores and the scores of all 
sub-dimensions.

Sub-dimensions other than the knowledge sub-
dimension, which were thought to influence intention 
motivationally, were correlated with the intention sub-
dimension. Sub-dimensions most strongly correlated 
with intention were perceived behavioral control, control 
beliefs, and attitude. Among the sub-dimensions, it was 
determined that control beliefs were the sub-dimension 
most strongly associated with intention. Consistent with 
our study, O’Boyle et al., (2001) found a positive and sig-
nificant relationship between the intention sub-dimen-
sion and control beliefs. This indicates that students are 
proficient in controlling factors that hinder hand hygiene. 
In the study reported also that the theory’s variables pre-
dicted intention but were insufficient to predict actual 
behavior [9]. In a study conducted in the United States, 
a significant relationship was found between nurses’ 
subjective norms and perceived behavioral control sub-
dimensions and their self-reported and observed hand 
hygiene behaviors [27]. A study in South Korea reported 
that when nursing students’ perceived control belief 

Table 5 SAHBTPB total score and sub-dimension score mean analysis according to students’ demographic characteristics
Demographic
Features

Beliefs about the 
consequences of 
hand hygiene

Subjective 
norm

Norma-
tive 
beliefs

Control 
beliefs

Perceived 
control

Attitude Intention Knowledge Total score 
mean

Gender
Man
Women

44.4 ± 4.5
45.9 ± 4.5
z:-2.205,
p < .05

3.1 ± 0.6
3.3 ± 0.6
z:-2.091,
p < .05

20.3 ± 3.2
21.1 ± 2.9
z:-1.153,
p > .05

15.9 ± 2.3
16.3 ± 2.5
z:-1.153,
p > .05

5.9 ± 0.9
6.0 ± 1.1
z:-0.890,
p > .05

19.1 ± 2.8
20.3 ± 2.5
z:-2.976,
p < .05

12.0 ± 2.4
12.2 ± 2.5
z:-0.306,
p > .05

22.6 ± 3,0
23.7 ± 0.9
z:-3.677,
p < .001

143.7 ± 13.0
149.2 ± 13.8
z:-2.520,
p < .05

Graduated 
school
Health college
High school
Associate degree

47.6 ± 2.6
45.4 ± 4.5
45.4 ± 4.7
KW: 1.004,
p > .05

3.4 ± 0.8
3.3 ± 0.6
3.5 ± 0.5
KW: 1.485,
p > .05

22.0 ± 2.8
20.8 ± 3.0
21.6 ± 2.8
KW: 1.784,
p > .05

16.4 ± 1.1
16.2 ± 2.5
16.3 ± 2.1
KW: 0.078,
p > .05

6.4 ± 0.8
5.9 ± 1.0
6.3 ± 0.7
KW: 1.875,
p > .05

21.0 ± 2.7
20.0 ± 2.6
19.7 ± 3.1
KW: 0.613,
p > .05

11.2 ± 1.3
12.1 ± 2.5
12.4 ± 1.8
KW: 0.866,
p > .05

23.8 ± 0.4
23.4 ± 1.9
23.6 ± 0.7
KW: 0.425,
p > .05

151.8 ± 8.5
147.4 ± 14.2
149.3 ± 12.1
KW: 0.564,
p > .05

Level of grade
First grade
Second grade
Third grade
Fourth grade

43.9 ± 4.5
45.8 ± 4.3
46.0 ± 4.1
47.5 ± 4.2
KW:21.378,
p < .001

3.1 ± 0.7
3.3 ± 0.5
3.4 ± 0.5
3.4 ± 0.5
KW:12.056,
p < .05

20.0 ± 3.0
21.4 ± 2.9
21.3 ± 2.7
21.4 ± 3.0
KW:9.740,
p < .05

15.7 ± 2.4
16.2 ± 2.1
15.5 ± 2.3
17.7 ± 2.4
KW:21.922,
p < .001

5.6 ± 1.0
6.0 ± 0.9
5.9 ± 0.8
6.6 ± 0.9
KW:28.885,
p < .001

19.2 ± 2.6
20.0 ± 2.6
20.8 ± 2.2
20.6 ± 2.8
KW:12.494,
p < .05

12.0 ± 2.3
12.2 ± 2.5
10.7 ± 2.2
13.7 ± 2.5
KW:28.760,
p < .001

22.8 ± 2.6
23.9 ± 0.2
23.8 ± 0.4
23.3 ± 1.9
KW:18.887,
p < .001

142.5 ± 13.7
149.2 ± 13.1
147.8 ± 12.6
154.6 ± 13.6
KW:21.857,
p < .001

Receiving train-
ing on hand 
hygiene
Yes
No

45.9 ± 4.5
44.0 ± 4.2
z: -2.868,
p < .05

3.3 ± 0.5
3.0 ± 0.7
z: -2.592,
p < .05

21.0 ± 2.9
20.3 ± 3.2
z: -1.185,
p > .05

16.3 ± 2.4
15.6 ± 2.5
z: -1.632,
p > .05

6.1 ± 1.0
5.4 ± 1.0
z: -4.095,
p < .001

20.2 ± 2.6
19.2 ± 2.6
z: -2.381,
p < .05

12.2 ± 2.6
12.0 ± 2.2
z: − 0.412,
p > .05

23.6 ± 1.6
22.8 ± 2.4
z:-3.229,
p < .05

148.9 ± 14.1
142.8 ± 12.5
z: -2.891,
p < .05

Dermatological 
problems
Yes
No

46.3 ± 3.6
45.3 ± 4.6
z: − 0.985,
p > .05

3.3 ± 0.5
3.3 ± 0.6
z: − 0.541,
p > .05

21.7 ± 2.6
20.7 ± 3.0
z: -1.637,
p > .05

16.4 ± 2.1
16.1 ± 2.5
z: − 0.450,
p > .05

5.9 ± 0.9
6.0 ± 1.0
z: − 0.075,
p > .05

20.1 ± 2.4
19.9 ± 2.7
z: − 0.117,
p > .05

12.7 ± 2.2
12.0 ± 2.5
z: − 0.1.288,
p > .05

23.5 ± 1.5
23.4 ± 1.9
z:-0.350,
p > .05

150.2 ± 11.6
147.1 ± 14.3
z: -1.082,
p > .05

Z = Mann-Whitney Test, KW = Kruskal Wallis Test
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sub-dimension scores were high, observed hand hygiene 
compliance was also higher [26]. A study conducted 
in Thailand reported a significant positive relationship 
between attitude, perceived behavioral control, TPB 
scale total scores, and observed hand hygiene compli-
ance among nurses and nursing students [39]. O’Boyle 
et al., (2001), Sin & Rochelle (2022), and White et al., 
(2015) stated that in studies conducted with nurses, TPB 
could predict nurses’ self-reported hand hygiene behav-
iors [9, 28, 40]. In our study, only TPB sub-dimensions 
were examined, and it is seen that there is a significant 
relationship between the overall scale total scores and 
the total scores of all sub-dimensions in our findings and 
other studies. In this context, it is possible to say that the 
scale is successful in predicting the determinants of hand 
hygiene behavior in advance. Factors influencing hand 
hygiene behaviors include gender, role models, habits 
acquired during childhood, and handwashing facilities 
[30]. Sax et al., (2007) stated that demographic charac-
teristics and past experiences contribute to the shaping 
of beliefs and behaviors related to hand hygiene [41]. In 
Kim & Oh’s (2015) study, students reported that negative 
role models observed during clinical practice and gaps in 
class and field negatively affected hand hygiene behav-
iors. Students expressed that the practices they experi-
enced in clinical settings were quite different from what 
they learned in class [29].

In a study conducted with nursing students in Spain, 
it was reported that the use of alcohol-based hand sani-
tizers and knowledge of hand hygiene were significantly 
higher in female students, and there was a meaningful 
adherence to hand hygiene [42]. Karadağ et al., (2016) 
also indicated that the mean score they got from the 
hand hygiene scale was high in students. In study, the 
mean scale scores of male nurses were higher than those 
of female nurses, whereas the mean scale scores of female 
students were higher than those of male students. In 
contrast, our study revealed a higher mean score among 
female students [43]. Similar results have been reported 
in some other studies, suggesting that male students may 
have weaker performance in hand hygiene compared to 
their female counterparts [30, 44, 45]. Our study results 
align with previous findings, and this similarity could 
be associated with gender roles, the higher awareness 
of female students regarding the importance of hand 
hygiene, and the larger number of female students.

Hand hygiene compliance can be influenced by factors 
such as hand hygiene education, participation in cam-
paigns, and existing knowledge [17, 40, 46]. However, in 
our study, there was no significant relationship between 
hand hygiene intention and the knowledge sub-dimen-
sion scores. Similar findings were reported by Jeong & 
Kim (2013) and Yoon & Kim (2013), stating that hand 
hygiene knowledge does not necessarily impact actual 

hand hygiene behavior [47, 48]. Jeong & Kim (2013) 
associated this with the indifference or poor role model-
ing of administrators and clinical nurses during clinical 
practices [47]. In a study by O’Boyle et al., (2001), TPB, 
including intention, was found to be significantly related 
to self-reported hand hygiene compliance but not con-
gruent with observed hand hygiene performance [9, 49]. 
Despite having well-structured hand hygiene knowledge, 
practical variables in our students might be more deter-
minant of hand hygiene intention than theory.

In our study, there were statistically significant dif-
ferences in hand hygiene scale scores among students 
based on their academic years. Particularly, fourth-grade 
students had significantly higher scores compared to 
first-grade students. In a study by Öncü et al., (2019), 
first-grade students were found to use hand sanitizers 
more than fourth-grade students [35], and Amin et al., 
(2013) discovered that medical students, despite having 
high knowledge levels, did not adhere to hand hygiene 
rules [50]. In our study, the increase in theoretical and 
practical courses with higher academic years might have 
contributed to this difference. Additionally, the longer 
clinical experiences and providing care in high-risk infec-
tion areas during internship for fourth-grade students 
could have increased their hand hygiene knowledge and 
awareness. In conclusion, it is considered that practice-
related variables play a more dominant role than knowl-
edge in increasing hand hygiene compliance. Therefore, it 
is crucial for mentor teachers, clinicians, and nurse man-
agers to collaborate in eliminating practice-related nega-
tive factors.

Limitations and future direction
Our study has some limitations. Firstly, the information 
regarding the hand hygiene practices of student nurses 
relies on their self-reports, restricting the results to the 
responses of this particular student group. Secondly, the 
lack of observation of students’ hand hygiene compliance 
in clinical settings and the limitation to nursing students 
from only one university are other constraints. The third 
limitation of our study may arise from the use of an even-
numbered Likert scale in the SAHBTPB instrument, 
which may introduce a bias by not providing a neutral 
option. However, the validation and adequacy of its psy-
chometric properties support its reliability and validity 
despite this limitation. The inability to assess the impact 
of geographical and educational environment differences 
on the hand hygiene behavior of nursing students is the 
fourth limitation. Therefore, it is recommended that 
future research incorporates studies with broader and 
more diverse sample groups, combining self-report and 
observational methods.
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Conclusion and recommendations
Despite the awareness of the importance of hand 
hygiene, there are still unknown psychosocial factors 
that motivate healthcare professionals to perform hand 
hygiene behavior. In this study using the TPB, the inten-
tions of nursing students towards hand hygiene have 
been acknowledged as a determining factor in behav-
ior. Therefore, efforts have been made to identify factors 
influencing the intention that determines hand hygiene 
behavior. Analysis of the data obtained from the students’ 
responses revealed that gender, grade level, and receiv-
ing training on hand hygiene had a positive and direct 
impact on the total score obtained from the scale. Before 
nursing candidates start their professional careers, apply-
ing behavioral theories to instill hand hygiene behav-
ior is recommended. Recognizing that factors such as 
knowledge, beliefs, and attitudes influence hand hygiene 
behavior, identifying problems related to these factors, 
and planning and organizing educational interventions 
targeting these problems during training are believed to 
significantly improve learning outcomes. Additionally, 
supportive hand hygiene areas should be established in 
clinical training settings to ensure correct application of 
hand hygiene techniques and enhance compliance.

Acknowledgements
The authors would like to thank to the all-volunteer students in nursing 
department of the Faculty of Health Sciences.

Author contributions
The listed authors meet the criteria for authorship and agree with the content 
of the manuscript. Study design: GBM, Data collection: GBM, EK, Data analysis: 
GBM, Manuscript writing: GBM, EK. All authors supervised critically reviewed 
the manuscript and checked spelling and grammar. All the authors read and 
approved the final manuscript.

Funding
Not Applicable.

Data availability
The datasets generated and/or analysed during the current study are not 
publicly available due to privacy and confidentiality concerns but are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration of 
Helsinki and approved by the Institutional Review Board at Izmir Demokrasi 
University (Approval date and no. 2021/3–11). Informed consent was obtained 
from all study participants.

Grant support& financial disclosures
None.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Supplementary Information
Not applicable.

Received: 23 February 2024 / Accepted: 3 June 2024

References
1. Baghaei R, Sharifian E, Kamran A. Can theoritical intervention improve hand 

hygiene behaviour among nurses? Psychol Res Behav Manag. 2016;9:133–8. 
https://doi.org/10.2147/PRBM.S91433.

2. Korhonen A, Vuori A, Lukkari A, Laitinen A, Perälä M, Koskela T, et al. Increas-
ing nursing students’ knowledge of evidence-based hand-hygiene: a 
quasi-experimental study. Nurse Educ Pract. 2019;35:104–10. https://doi.
org/10.1016/j.nepr.2018.12.009

3. World Health Organization (WHO). WHO Guidelines on Hand Hygiene in 
Health Care: A Summary. 2023. https://www.who.int/gpsc/5may/tools/
who_guidelines-handhygiene_summary.pdf. Accessed: 24 December 2023.

4. Lotfinejad N, Peters A, Tartari E, Fankhauser-Rodriguez C, Pires D, Pittet D. 
Hand hygiene in health care: 20 years of ongoing advances and perspec-
tives. Lancet Infect Dis. 2021;21(8):e209–21. https://doi.org/10.1016/
s1473-3099(21)00383-2

5. Gould DJ, Moralejo D, Drey N, Chudleigh JH, Taljaard M. Interventions to 
improve hand hygiene compliance in patient care. Cochrane Database Syst 
Rev. 2017;9(9):CD005186. https://doi.org/10.1002/14651858.CD005186.pub4.

6. Liddelow C, Ferrier A, Mullan B. Understanding the predictors of hand 
hygiene using aspects of the theory of planned behaviour and temporal self-
regulation theory. Psychol Health. 2023;38(5):555–72. https://doi.org/10.1080
/08870446.2021.1974862

7. Nasirudeen AMA, Koh J, Chin Lau A, Li WJ, Lim LS, Ow CX. Hand Hygiene 
Knowledge and practices of nursing students in Singapore. Am J Infect 
Control. 2012;40:e241–3. https://doi.org/10.1016/j.ajic.2012.02.026

8. Sadule-Rios N, Aguilera G. Nurses’ perceptions of reasons for persistent low 
rates in hand hygiene compliance. Intensive Crit Care Nurs. 2017;42:17–21. 
https://doi.org/10.1016/j.iccn.2017.02.005

9. O’Boyle CA, Henly SJ, Duckett LJ. Nurses’ motivation to wash their hands: a 
standardized measurement approach. Appl Nurse Res. 2001;14(3):136–45. 
https://doi.org/10.1053/apnr.2001.24412

10. Yuriev A, Dahmen M, Paillé P, Boiral O, Guillaumie L. Pro-environmental 
behaviors through the lens of the theory of planned behavior: a scoping 
review. Resour Conserv Recycl. 2020;155:104660. https://doi.org/10.1016/j.
resconrec.2019.10466

11. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process. 
1991;50:179–211. https://doi.org/10.1016/0749-5978(91)90020-T

12. Ajzen I. The theory of planned behavior: Frequently asked questions. 
Hum Behav Emerg Technol. 2020;2(4): 314–324. https://publons.com/
publon/10.1002/hbe2.195

13. Ng WK, Shaban RZ, van de Mortel T. Hand hygiene beliefs and behaviours 
about alcohol-based hand rub use: questionnaire development, piloting 
and validation. Infect Dis Health. 2020;25(1):43–9. https://doi.org/10.1016/j.
idh.2019.10.001

14. Ajzen I, Schmidt P. Changing behavior using the theory of planned behavior. 
In: Hagger, M. S., Cameron, L. D. Hamilton, K., Hankonen, N., Lintunen, T. 
Editors. The Handbook of Behavior Change. Cambridge University Press. 1std 
Edition. 2020;17–31. https://doi.org/10.1017/9781108677318.002

15. Pessoa-Silva CL, Posfay-Barbe K, Touveneau S. Attitudes and perceptions 
toward hand hygiene among healthcare workers caring for critically ill 
neonates. Infect Control Hosp Epidemiol. 2005;26(3):305–11. https://doi.
org/10.1086/502544

16. Bosnjak M, Ajzen I, Schmidt P. The theory of planned behavior: selected 
recent advances and applications. Eur J Psychol. 2020;16(3):352. https://doi.
org/10.5964/ejop.v16i3.3107.

17. Bülbül Maraş G,. Using the PRECEDE Model in improving the healthcare 
workers’ handwashing behaviours. Ege University Institute of Health Sciences. 
Master’s Thesis, İzmir, 2007. https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.
jsp?id=vgmcPtBa8g1rUqTh-g5OMw&no=bbv_66CW2mwoK8ufSEI86A [in 
Turkish].

18. Bülbül Maraş G, Tabak RS, Esen A. (2007). Sağlık Çalışanları İçin El Yıkama 
Davranış Ölçeğinin Geliştirilmesi. 5th Sterilization Disinfection Congress (4–8 
April 2007) Book, Antalya. p: 710. (Publication No:5638545) [in Turkish].

19. Tabak RS, Maraş GB, Karaahmetoglu GU. Theory based intervention to 
adherence of candidate nurses to hand washing behaviour. Psychol Health. 
2010;25:89. https://doi.org/10.1080/08870446.2010.502659

https://doi.org/10.1016/j.nepr.2018.12.009
https://doi.org/10.1016/j.nepr.2018.12.009
https://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene_summary.pdf
https://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene_summary.pdf
https://doi.org/10.1016/s1473-3099(21)00383-2
https://doi.org/10.1016/s1473-3099(21)00383-2
https://doi.org/10.1080/08870446.2021.1974862
https://doi.org/10.1080/08870446.2021.1974862
https://doi.org/10.1016/j.ajic.2012.02.026
https://doi.org/10.1016/j.iccn.2017.02.005
https://doi.org/10.1053/apnr.2001.24412
https://doi.org/10.1016/j.resconrec.2019.10466
https://doi.org/10.1016/j.resconrec.2019.10466
https://doi.org/10.1016/0749-5978(91)90020-T
https://publons.com/publon/10.1002/hbe2.195
https://publons.com/publon/10.1002/hbe2.195
https://doi.org/10.1016/j.idh.2019.10.001
https://doi.org/10.1016/j.idh.2019.10.001
https://doi.org/10.1017/9781108677318.002
https://doi.org/10.1086/502544
https://doi.org/10.1086/502544
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=vgmcPtBa8g1rUqTh-g5OMw&no=bbv_66CW2mwoK8ufSEI86A
https://tez.yok.gov.tr/UlusalTezMerkezi/tezDetay.jsp?id=vgmcPtBa8g1rUqTh-g5OMw&no=bbv_66CW2mwoK8ufSEI86A
https://doi.org/10.1080/08870446.2010.502659


Page 10 of 10Bülbül Maraş and Kocaçal BMC Nursing          (2024) 23:406 

20. Cruz JP, Bashtawi MA. Predictors of hand hygiene practice among Saudi 
nursing students: a cross-sectional self-reported study. J Infect Public Health. 
2016;9(4):485–93. https://doi.org/10.1016/j.jiph.2015.11.010

21. Kısacık ÖG, Ciğerci Y, Güneş Ü. Impact of the fluorescent concretization 
intervention on effectiveness of hand hygiene in nursing students: a 
randomized controlled study. Nurse Educ Today. 2021;97:104719. https://doi.
org/10.1016/j.nedt.2020.104719

22. Zimmerman PAP, Sladdin I, Shaban RZ, Gilbert J, Brown L. Factors influ-
encing hand hygiene practice of nursing students: a descriptive, mixed-
methods study. Nurse Educ Pract. 2020;44:102746. https://doi.org/10.1016/j.
nepr.2020.102746

23. Purssell E, Gould D. Teaching health care students hand hygiene theory 
and skills: a systematic review. Int J Environ Health Res. 2022;32(9):2065–73. 
https://doi.org/10.1080/09603123.2021.1937580

24. Al-Khawaldeh OA, Al-Hussami M, Darawad M. Influence of nursing students’ 
handwashing knowledge, beliefs, and attitudes on their handwashing com-
pliance. Health. 2015;7(05):572. https://doi.org/10.4236/health.2015.75068

25. Ghaffari M, Rakhshanderou S, Safari-Moradabadi A, Barkati H. Exploring 
determinants of hand hygiene among hospital nurses: a qualitative study. 
BMC Nurs. 2020;19:1–9. https://doi.org/10.1186/s12912-020-00505-y

26. Jeong SY, Kim KM. Influencing factors on hand hygiene behavior of nursing 
students based on theory of planned behavior: a descriptive survey study. 
Nurse Educ Today. 2016;36:59–64. https://doi.org/10.1016/j.nedt.2015.09.014

27. Piras SE, Minnick A, Lauderdale J, Dietrich MS, Vogus TJ. The effects of social 
influence on nurses’ hand hygiene behaviors. J Nurs Adm. 2018;48(4):216–21. 
https://doi.org/10.1097/NNA.0000000000000602

28. Sin CS, Rochelle TL. Using the theory of planned behaviour to explain hand 
hygiene among nurses in Hong Kong during COVID-19. J Hosp Infect. 
2022;123:119–25. https://doi.org/10.1016/j.jhin.2022.01.018

29. Auzoult L, Hardy-Massard S, Gandon L, Georges P. What are the pre-
dictors of behavior associated in compliance with hygiene in dur-
ing training course? Prat Psychol. 2015;21(2):199–212. https://doi.
org/10.1177/17571774211033351.

30. Kim KM, Oh H. Clinical experiences as related to standard precautions 
compliance among nursing students: a focus group interview based on the 
theory of planned behavior. Asian Nurs Res. 2015;9(2):109–14. https://doi.
org/10.1016/j.anr.2015.01.002

31. Ceylan B, Gunes U, Baran L, Ozturk H, Sahbudak G. Examining the hand 
hygiene beliefs and practices of nursing students and the effectiveness of 
their handwashing behaviour. J Clin Nurs. 2020;29(21–22):4057–65. https://
doi.org/10.1111/jocn.15430

32. Schober P, Schwarte LA. Correlation coefficients: appropriate use and 
interpretation. Anesth. Analg. 2018;126(5):1763–8. https://doi.org/10.1213/
ANE.0000000000002864

33. Paudel IS, Ghosh V, Adhikari P, Knowledge. Attitude and practice of nursing 
students on Hospital Acquired infections in western region of Nepal. JCMS 
Nepal. 2016;12(3):103–7. https://doi.org/10.3126/jcmsn.v12i3.16012

34. Bounou L, Katelani S, Panagiotopoulou KI, Skouloudaki AI, Spyrou V, Orfanos 
P, Lagiou P. Hand hygiene education of Greek medical and nursing students: 
a cross-sectional study. Nurse Educ Pract. 2021;54:103130. https://doi.
org/10.1016/j.nepr.2021.103130

35. Kingston LM, O’Connell NH, Dunne CP. Survey of attitudes and practices 
of Irish nursing students towards hand hygiene, including handrubbing 
with alcohol-based hand rub. Nurse Educ Today. 2017;52:57–62. https://doi.
org/10.1016/j.nedt.2017.02.015

36. Öncü E, Vayısoğlu SK, Lafcı D, Yıldız E. An evaluation of the effectiveness of 
nursing students’ hand hygiene compliance: a cross-sectional study. Nurse 
Educ Today. 2018;65:218–24. https://doi.org/10.1016/j.nedt.2018.02.02

37. Foote A, El-Masri M. Self-perceived hand hygiene practices among 
undergraduate nursing students. J Res Nurs. 2016;21(1):8–19. https://doi.
org/10.1177/1744987115606959

38. Labrague LJ, McEnroe-Petitte DM, Van de Mortel T, Nasirudeen AMA. A 
systematic review on hand hygiene knowledge and compliance in student 
nurses. Int Nurs Rev. 2018;65(3):336–48. https://doi.org/10.1111/inr.12410

39. Eiamsitrakoon T, Apisarnthanarak A, Nuallaong W, Khawcharoenporn T, 
Mundy LM. Hand hygiene behavior: translating behavioral research into 
infection control practice. Infect Control Hosp Epidemiol. 2013;34(11):1137–
45. https://doi.org/10.1086/673446

40. White KM, Starfelt LC, Jimmieson NL, Campbell M, Graves N, Barnett AG, et al. 
Understanding the determinants of Australian hospital nurses’ hand hygiene 
decisions following the implementation of a national hand hygiene initiative. 
Health Educ Res. 2015;30(6):959–70. https://doi.org/10.1093/her/cyv057

41. Sax H, Uçkay İ, Richet H, Allegranzi B, Pittet D. Determinants of good adher-
ence to hand hygiene among healthcare workers who have extensive 
exposure to hand hygiene campaigns. Infect Control Hosp Epidemiol. 
2007;28(11):1267–74. https://doi.org/10.1086/521663

42. Hernández-García I, Cardoso A. Hand hygiene compliance and deter-
mining factors among Spanish nursing students. Am J Infect Control. 
2013;41(10):943–4. https://doi.org/10.1016/j.ajic.2013.01.012

43. Karadağ M, Yıldırım N, İşeri ÖP. The validity and reliability study of Hand 
Hygiene Belief Scale and Hand Hygiene practices Inventory. Cukurova Med J. 
2016;41(2):271–84. https://doi.org/10.17826/cutf.206317

44. Elkhawaga G, El-Masry R. Knowledge, beliefs and self-reported prac-
tices of hand hygiene among egyptian medical students: Does gender 
difference play a role? JPHDC. 2017;3(2):418–425. https://www.seman-
ticscholar.org/paper/Knowledge%2C-Beliefs-and-Self-reported-Practices-
of-a-El-khawaga-El-Masry/aa164c84068fb71b36f7f9301e1610292d6
8fb24

45. Škodová M, Gimeno-Benítez A, Martínez-Redondo, Morán-Cortés JF, Jiménez-
Romano R, Gimeno-Ortiz A. Hand hygiene technique quality evaluation in 
nursing and medicine students of two academic courses. Rev Lat Am Enfer-
magem. 2015;23(4):708–17. https://doi.org/10.1590/0104-1169.0459.2607

46. Barrett R, Randle J. Hand hygiene practices: nursing stu-
dents’ perceptions. J Clin Nurs. 2008;17(14):1851–7. https://doi.
org/10.1111/j.1365-2702.2007.02215.x

47. Jeong SY, Kim OS. Knowledge and beliefs about hand hygiene among hos-
pital nurses. Korean J Occup Health Nurse. 2013;22(3):198–207. https://doi.
org/10.5807/kjohn.2013.22.3.198

48. Yoon EJ, Kim MH. Knowledge and compliance with hand hygiene by nursing 
students in clinical practice. J Korean Acad Soc Nurs Educ. 2013;19(3):455–64. 
https://doi.org/10.5977/jkasne.2013.19.3.455

49. Kitsanapun A, Yamarat K. Evaluating the effectiveness of the germ-free hands 
intervention for improving the hand hygiene practices of public health stu-
dents. J Multidiscip Healthc. 2019;12:533–41. https://doi.org/10.2147/JMDH.
S203825

50. Amin TT, Al Noaim KI, Saad MAB, Al Malhm TA, Al Mulhim AA, Al Awas MA. 
Standard precautions and infection control, medical students’ knowledge 
and behavior at a Saudi university: the need for change. Glob J Health Sci. 
2013;5(4):114. https://doi.org/10.5539/gjhs.v5n4p114

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.jiph.2015.11.010
https://doi.org/10.1016/j.nedt.2020.104719
https://doi.org/10.1016/j.nedt.2020.104719
https://doi.org/10.1016/j.nepr.2020.102746
https://doi.org/10.1016/j.nepr.2020.102746
https://doi.org/10.1080/09603123.2021.1937580
https://doi.org/10.4236/health.2015.75068
https://doi.org/10.1186/s12912-020-00505-y
https://doi.org/10.1016/j.nedt.2015.09.014
https://doi.org/10.1097/NNA.0000000000000602
https://doi.org/10.1016/j.jhin.2022.01.018
https://doi.org/10.1016/j.anr.2015.01.002
https://doi.org/10.1016/j.anr.2015.01.002
https://doi.org/10.1111/jocn.15430
https://doi.org/10.1111/jocn.15430
https://doi.org/10.1213/ANE.0000000000002864
https://doi.org/10.1213/ANE.0000000000002864
https://doi.org/10.3126/jcmsn.v12i3.16012
https://doi.org/10.1016/j.nepr.2021.103130
https://doi.org/10.1016/j.nepr.2021.103130
https://doi.org/10.1016/j.nedt.2017.02.015
https://doi.org/10.1016/j.nedt.2017.02.015
https://doi.org/10.1016/j.nedt.2018.02.02
https://doi.org/10.1177/1744987115606959
https://doi.org/10.1177/1744987115606959
https://doi.org/10.1111/inr.12410
https://doi.org/10.1086/673446
https://doi.org/10.1093/her/cyv057
https://doi.org/10.1086/521663
https://doi.org/10.1016/j.ajic.2013.01.012
https://doi.org/10.17826/cutf.206317
https://www.semanticscholar.org/paper/Knowledge%2C-Beliefs-and-Self-reported-Practices-of-a-El-khawaga-El-Masry/aa164c84068fb71b36f7f9301e1610292d68fb24
https://www.semanticscholar.org/paper/Knowledge%2C-Beliefs-and-Self-reported-Practices-of-a-El-khawaga-El-Masry/aa164c84068fb71b36f7f9301e1610292d68fb24
https://www.semanticscholar.org/paper/Knowledge%2C-Beliefs-and-Self-reported-Practices-of-a-El-khawaga-El-Masry/aa164c84068fb71b36f7f9301e1610292d68fb24
https://www.semanticscholar.org/paper/Knowledge%2C-Beliefs-and-Self-reported-Practices-of-a-El-khawaga-El-Masry/aa164c84068fb71b36f7f9301e1610292d68fb24
https://doi.org/10.1590/0104-1169.0459.2607
https://doi.org/10.1111/j.1365-2702.2007.02215.x
https://doi.org/10.1111/j.1365-2702.2007.02215.x
https://doi.org/10.5807/kjohn.2013.22.3.198
https://doi.org/10.5807/kjohn.2013.22.3.198
https://doi.org/10.5977/jkasne.2013.19.3.455
https://doi.org/10.2147/JMDH.S203825
https://doi.org/10.2147/JMDH.S203825
https://doi.org/10.5539/gjhs.v5n4p114

	Exploring determinants of hand hygiene among nursing students: A theory of planned behavior approach
	Abstract
	Background
	Methods
	Aim
	Setting and sample
	Data collection tools
	Data collection
	Data analysis
	Ethical considerations

	Results
	Characteristics of students
	Nursing students’ opinions about hand hygiene
	Mean scores of the SAHBTPB

	Discussion
	Views and practices regarding hand hygiene
	Data obtained from the SAHBTPB
	Limitations and future direction
	Conclusion and recommendations

	References


