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Abstract: Background: Hand hygiene complian-
ces of healthcare students have been examined extensi-
vely. However, there has been no study in this area for
the students of the department of physiotherapy and re-
habilitation. The aim was to evaluate hand hygiene
compliance of the department of physiotherapy and re-
habilitation students after a briefing on hand hygiene.

Methods: Before the summer practice, the stu-
dents were briefed on hand hygiene. Then their hand
hygiene compliance were assessed. Their sociodemo-
graphic characteristics, clinical summer practice data,
and hand hygiene compliance based on the recommen-
dations commented in the Centers for Disease Control
and Prevention Guideline for Hand Hygiene in Health
Care Settings were assessed with a questionnaire pre-
pared by the researchers.

Results: Of 53 students, 52 met inclusion criteria.
The average correct answer rate was 82.69%. Students
had inadequacies in selecting suitable hand hygiene
techniques and in complying with hand hygiene indi-
cations in some situations related to their profession.
Moreover, the students suggested that there was a great
need for education (n = 24; 39.34%) and improvements
in physical conditions (n = 21; 34.43%).

Conclusions: As a conclusion, department of
physiotherapy and rehabilitation students were aware of
the importance of hand hygiene in terms of prevention
of healthcare associated infections. However, for de-
partment of physiotherapy and rehabilitation students,
educational programs about hand hygiene is needed in
order to gain optimal competence and to be able to pro-
tect and improve health care workers and patients safety.

Key words: hand hygiene, physiotherapy educa-
tion, students.

INTRODUCTION

Many studies in the literature emphasize the ne-
cessity of examining the compliance of health students
with hand hygiene (HH) guidelines and the necessity to
include occupation-specific programs to educational
plans from the earliest period according to the needs
assessed. These studies, which examine the complian-
ce of health students with HH guidelines, frequently
focus on students of medicine, nursing, and dentistry
(1-16). In these studies, it is stated that the compliance
rates with the HH guidelines are different according to
the occupational category of the students (2, 10, 14,
15). Only in a limited number of studies, students of the
department of physiotherapy and rehabilitation (DPR)
have been shown to have moderate knowledge about
HH and nosocomial infections (17, 18, 19). Also in
these studies, DPR students’ number is fewer than the
other healthcare students assessed in the same studies.
When the situation is examined from the DPR stu-
dents’ point of view, it is clear that students often have to
apply a variety of assessment and treatment methods,
which require them to contact directly and indirectly
with the patient and the inanimate environment using
their hands and some devices. However, as a result of
the literature research taking HH habits into considera-
tion, there was not any research examining the DPR stu-
dents’ compliance with HH in the units where they carry
out the clinical practice as a partner for the prevention of
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healthcare associated infections. For this reason, the aim
of our study was to evaluate HH compliance of the DPR
students after a briefing on HH.

MATERIAL AND METHODS

Design and participants

Our descriptive study was conducted with 52 stu-
dents who had not received any education about HH
and volunteered to participate in the survey. Study par-
ticipants were chosen among 53 students in 2

nd
year

who were supposed to participate for the first time in a
clinical summer practice which is included in the 4
year curriculum.

Outcome measures

The first part of evaluation form included open-en-
ded questions about the age, height, body weight, body
mass index, the status of having previously worked in a
health institution and the presence of health workers
among first degree relatives, gender and educational
status of the students. The second and third sections
consisted of open-ended questions that assessed the
type of unit (inpatient and/or outpatient) where the
summer practice was done. The final section included
closed-ended questions composed of yes/no answers
about having or not received any briefing on HH, re-
ports or warnings on complying with HH rules at the
institution where the summer practice was conducted,
and having or not being subjected to reports or warn-
ings about complying with HH rules from patients. In
that section, students were asked to rate the HH com-
pliance of themselves as well as of the unit employees
during the summer practice by visual analog scale
(0-10; 0: poor / 10 excellent). The questions that asses-
sed the HH compliance of the students were prepared
by the researchers according to guideline (20). In this
process, among the clinical activities performed by the
students of the DPR during the summer practice, the
most frequent ones were taken into consideration. The-
se questions are closed-ended questions with the an-
swers “yes, no, I do not remember” and “yes” is the
correct answer for all. Finally, students were asked for
their opinions about the factors that affected their com-
pliance positively or negatively with the HH indicati-
ons, and for their suggestions to improve compliance.

Firstly, having obtained approval from the local
ethics committee of the Faculty of Medicine, students
were informed about the research, and then the written
consent of the volunteers was taken (Ethics Board Ap-
proval Number 24/06/2015/20478486-252). Secondly,
the first part of the research questionnaire was applied
using face-to-face interview technique. The informa-

tion about the place, date and time of the briefing and
evaluations to be carried out in the third and fourth
steps were instructed. In the third step, two researchers
briefed the students in the practice room according to
guidelines (20, 21). Finally, after the students had com-
pleted their summer practice, the students were asked
to complete sections 2.-4. of the questionnaire under
the supervision of researchers in their own classroom
environment.

Data analysis

For the analysis of the data was done using the
SPSS 21.0 program. Data were presented by calculat-
ing mean and standard deviation, the number and per-
centage distributions. Chi-square analysis was perfor-
med to evaluate gender difference. P < 0.05 was accep-
ted as significant difference.

RESULTS

Among a total of 53 students of the DPR that were
apt to participate in second year summer practice. One
student excluded, because previously she was a student
of medical vocational highschool and participated in a
course about HH practices and completed a summer
practice in a clinical setting. Thirthy-eight (73.08%) of
the participants were females and 14 (26.92%) were ma-
les. The mean age, body weight, height, and body mass
index of the students were 20.52 ± 0.70 years, 62.54 ±
11.59 kg, 1.67 ± 0.09 m, 22.38 ± 3.41 kg/m

2
respectively.

None of the participants currently or previously worked
in a healthcare facility and had received any formal HH
education. Eight (15.39%) of the students reported that
they had a medical staff in first-degree relatives.

Within the scope of this research, 52 (100%) of the
students participated their clinical summer practices in
the outpatient units and 31 (59.62%) of them participa-
ted both in the outpatient and inpatient units where the
physiotherapy and rehabilitation program was imple-
mented. Thirteen (25%) stated that they got education
about HH where they completed their summer practi-
ce. Thirthy-five (67.31%) of the students stated that
they were informed about paying attention to HH indi-
cations, and 4 (7.69%) of the students stated that they
were asked by the patients to comply with these rules.

The self-rated HH compliance scores given by the
students over 10 points to themselves and to the em-
ployees of the unit they worked together were 7.98 ±
1.62 (min-max; 4-10) and 6.83 ± 2.15 (min-max;
1-10), respectively.

The correct answer rates about HH compliance of
the students was 82.69% on average (Table 1A and
1B). When the gender difference was considered, only
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after contact within animate objects (including medical
equipment, electrotherapy and exercise devices etc.) in
the immediate vicinity of the patient, women (85.29%,
n = 29) were found to have more correct answer rate
than men (n = 5,14.71%; X

2
= 7.452, p = 0.010).

The distribution of the factors that affected the
students positively (80 factors in total) and negatively
(75 in total) on their HH practices were presented in
Table 2. The suggestions (61 in total) of the students to
improve HH compliance were shown in Table 3.
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Table 1A. Distribution of students’ compliance with hand hygiene indications

Questions Answers n (%)

1

Have you performed HH when your hands were visibly dirty or conta-
minated with proteinaceous material or were visibly soiled with blood
or other body fluids? And have you washed your hands with either a
non-antimicrobial soap and water or an antimicrobial soap and water?

No
I don’t remember

Yes

15 (28.85)
4 (7.69)

33 (63.46)

2

When your hands were not visibly soiled, have you used an alcohol-ba-
sed hand rub for routinely decontaminating hands in all other clinical
situations described in items 3-8? Alternatively, have you washed your
hands with an antimicrobial soap and water in all clinical situations de-
scribed in items 3-8?

No
I don’t remember

Yes

23 (44.23)
2 (3.85)

27 (51.92)

3
Have you decontaminated your hands before having direct contact with
patients?

No
I don’t remember

Yes

13 (25.0)
2 (3.85)

37 (71.15)

4
Have you decontaminated your hands after contact with a patient’s in-
tact skin (e.g., when taking a pulse or blood pressure, mobilizing and
exercising the patient, etc.)?

No
I don’t remember

Yes

2 (3.85)
1 (1.92)

49 (94.23)

5
Have you decontaminated your hands after contact with body fluids or
excretions, mucous membranes, nonintact skin, and wound dressings
when your hands were not visibly soiled?

No
I don’t remember

Yes

1 (1.92)
-

51 (98.08)

Questions Answers n (%)

6
Have you decontaminated your hands when moving from a contamina-
ted-body site to a clean-body site during patient care?

No
I don’t remember

Yes

-
2 (3.85)

50 (96.15)

7
Have you decontaminated your hands after contact with inanimate ob-
jects (including medical equipment, electrotherapy and exercise equip-
ment etc.) in the immediate vicinity of the patient?

No
I don’tremember

Yes

15 (28.85)
3 (5.77)

34 (65.39)

8 Have you decontaminated your hands after removing gloves?
No

I don’t remember
Yes

6 (11.54)
1 (1.92)

45 (86.54)

9
Before eating something, have you washed your hands with a non-anti-
microbial soap and water or with an antimicrobial soap and water?

No
I don’t remember

Yes

-
-

52 (100)

10
After using a restroom, have you washed your hands with a non-anti-
microbial soap and water or with an antimicrobial soap and water?

No
I don’t remember

Yes

-
-

52 (100)

Table 1B. Distribution of students’ compliance with hand hygiene indications



DISCUSSION

With this study, DPR students have been shown to
be aware of the importance of HH in terms of the pre-
vention of HCAIs, and it has been revealed that in addi-
tion to the need for improvements in the physical condi-
tions, there was a great need and demand for education.

In our study, the rate of compliance assessed by the
questionnaire following DPR students’ clinical practice
was 82.69%. However, the correct response rates were
under average for the questions of performing HH after
contact with “inanimate surfaces” and “after contact
with each patient” and for the questions related to the
method that should be used for HH when the hand is “vi-
sibly dirty/soiled” and “not visibly soiled”. These re-
sults were higher than previous studies’. In the studies
where HH compliances of students were evaluated by

questionnaire, Mahmood et al. emphasized that 52% of
the nursing students used alcohol-based hand rubbing
technique (9). Similarly, in medical students, Graf et al.
determined the compliance rate to be 52.5% (5). Ibra-
him et al. stated that only 75% of the medical students
had washed their hands with each patient before and af-
ter contact (7). On the otherhand, in two different studies
realized by direct observation method, the average HH
compliance rates in medical students were found to be
17% and 9.5% (1, 8). In addition, Herbert et al. showed
that medical students’ self-reported compliance of 49%
was higher than the disinfection rates according to HH
guidelines of 43% (6). Those results suggest that the
evaluation method is a factor affecting the compliance
rate and should be taken into consideration during the
interpretation of the results. Another reason why the
overall averages were higher than the ones figured in the
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Table 2. Positive and negative factors affecting HH compliance of DPR students

Positive Factors n (%)

Self-protection 35 (43.75)

Protecting patients from diseases 22 (27.50)

Having education and information about HH 6 (7.5)

Easy access to the products needed to practice hygiene, taps, sinks, soap, water, etc. 5 (6.25)

Positive attitudes of other students and their working environment and of other employees
towards hygienic habits

5 (6.25)

Individual attitudes of patients towards HH 4 (5)

Presence of personal safety & hygiene signs in the working environment 3 (3.75)

Negative Factors

The use of gloves 20 (26.67)

Not enough time 16 (21.33)

Forget fulness 15 (20.00)

Not feeling the necessity 5 (6.67)

Lack of tap or handwashing facilities 5 (6.67)

Sinks that are not easily accessible 5 (6.67)

Lack of soap or other hand washing agents and hygienic materials 4 (5.33)

Not having enough number of sinks 3 (4.00)

Irritation and dryness of hand-skin due to hand washing agents 2 (2.67)

Table 3. Suggestions to improve HH compliance of DPR students

Suggestions n (%)

Briefing/education 24 (39.34)

Improving water, sanitation and hygienic conditions 15 (24.59)

Usage of health&safety signs and posters for HH 12 (19.67)

Facilitating access to disinfectants for HH 6 (9.84)

Maintaining adequate nurse-to-patient ratio for the delivery of quality patient care 3 (4.92)

Conducting hygienic inspections 1 (1.64)



studies obtained from a literature research might be as-
sociated with the fact that, students were assessed after
one month of summer practice following the HH brief-
ing which is an important predictor of HH, and that they
were in their early years of studying introductory classes
in terms of physiotherapy and rehabilitation education,
which is in accord with the study results of Cruz et al.
They have also been emphasizing that having positive
attitudes about HH practices is one of the most impor-
tant predictors of compliance with HH (4). To the ques-
tion “I adhere to correct HH practices at all times” which
was asked to determine the students’ attitudes towards
HH, the nursing students’ answer was 61.8% (10), 61%
(12), 62.4% (2) and medical students’ answer was
21.4% (10), 20.9% (2). Cruz et al. found that 59.49% of
the women and (58.25%) of the men answered “I abso-
lutely agree”, and 29.11% of the women and 22.33% of
the men answered “I agree” (3). In our study, the mean
self-rated compliance score was 7.98 ± 1.62 (min-max;
4-10). This suggested that the DPR students’ higher
compliance rates should be related to the positive attitu-
des about HH. Furthermore, in our study, 21% of the
DPR students responded correctly to all questions. Whi-
le the rates of nursing students having “good” practice
scores were 14% (2), 29.8% (4) and 25.24% (3) in ma-
les, 30.19% (3) in females, for medical students it was
2% (2). Our “good” practice score was close to the nurs-
ing students’, but higher than the medical students’ sco-
re. It is reasonable to assume that there may be professi-
onal differences at this point. In the light of these results
obtained we concluded that DPR students were aware of
HH, but they had inadequacies in selecting the HH tech-
nique for some situations and in complying with some
of the HH indications.

Accessibility to wash basins, water, and disinfec-
tants are among the most important factors that increa-
se HH compliance (22, 23). In many studies it is found
that students enumerated not having water and soap (2,
8, 11, 24), inadequate sinklayout (8, 11, 24), laziness
(5, 16, 24), not having time (5, 8, 11, 16, 25), and for-
getting (3, 5, 8, 10, 16, 24) as negative reasons. Not ha-
ving time and lack of personnel are also important re-
source shortage (8, 22). In addition, the use of reminder
tips is an other factor that increases the compliance of
health care workers with guidelines (2, 22). In the con-
text of these studies and our data, it was thought that
HH compatibility could be improved positively by de-
termining the needs proper to the type of hospital/cli-
nic, by planning special arrangements according to the
needs, by using warning signs/posters, etc., by develo-
ping physical conditions and facilitating access to pro-
ducts, and by planning the workflow.

“To prevent and to protect from diseases” stand
among the most important factors why students and he-

althcare workers perform HH (8, 11, 22). In our study
too, since the students singled out those two as the
most important factors in complying with HH, so this
was thought to be a sign of our students’ awareness of
performing HH to protect the health of both the patient
and the healthcare worker. Also, it has been found that
among the students of medicine, nursing and dentistry
there was a belief in the form of “I do not have to do
HH because I use gloves” (1, 10, 16, 18, 25). However,
Snow et al., on the contrary, determined that students
who used gloves were more likely to perform HH (13).
They reported that this might have been related to the
type of patient being taken. Al-Naggar et al. pointed
out that among the most important barriers for medical
students, the feeling that their hands are not so dirty as
to cause infections was the most basic barrier (24).
Martinez et al. found that some physiotherapy students
had beliefs about HH recommendations such that HH
should only be performed if there is a risk of infection
(18). In our study, the most important negatively affec-
ting reason was “no HH is needed if gloves are availa-
ble”. In addition to this, other reasons were “not eno-
ugh time, forgetfulness and not feeling the necessity”.
All of these results have shown that the students of the
DPR realized the importance of HH, and the most im-
portant need of DPR students is to get an education.

During the professional socialization process, stu-
dents view other team members they work with as role
models in terms of performing HH (2, 5, 7, 10, 13, 16,
19, 22, 25, 26). Moreover, the patient’s individual atti-
tudes towards HH is also important factor in terms of
HH practices (8, 20, 22, 27-29). It is also an important
requirement to create and maintain an organizational
culture as much as the efforts of individual team mem-
bers to comply with HH guidelines (22). In the light of
these data and our results, it should not be forgotten
that while training programs and campaigns are plan-
ned to improve the HH compliance of the students, cli-
nical and academic supervisors as well as the patient
are also part of the team. At the same time, it is neces-
sary to give importance to organizational culture.

There are studies showing that gender has no ef-
fect on parameters such as hand washing frequency
(11, 30), knowledge level (3, 19, 31), attitudes (31),
awareness of theWHO’s five-indications for HH (1),
and compliance (1). On the other hand, there are also
studies showing that women perform better self-asses-
sment of their level of knowledge and compliance in
terms of hygiene guidelines (6), had more positive atti-
tudes and self-reported performance than men, and
men had better HH practice scores than women (3).
Cruz et al. pointed out male gender as the most impor-
tant predictor for HH practice, too (4). In our study, it
was seen that only in the case of “after contact with ina-
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nimate objects in the immediate vicinity of the pati-
ent”, women had a more correct response rates than
men. It was thought that future studies could help in the
development of educational materials that will take in-
to account the occupational effect of gender.

One of the most important limitations of our rese-
arch is that firstly, it is a cross-sectional study which
examines 52 students of the DPR of one university
only. This may limit the generalizability of the results.
Secondly, in our study, students’ compliance with HH
practices has been assessed by self-report questionnai-
res and face-to-face interview method. This method
might have caused students to have higher HH compli-
ance rates than observed. Besides this, the Hawthorne
effect which might be generated by this kind of obser-
vation method might also have been eliminated again
by itself as well. Lastly, the class and experience may
be a factor that may affect HH compliance was also in-
cluded in the literature as an information (4, 5, 7,
13-16, 32). This point should be taken into account in
future studies.

CONCLUSION

As a result, DPR students were found to be aware
of the importance of practicing HH in order to prevent

HCAIs. However, they had inadequacies in selecting
suitable HH techniques and in complying with HH in-
dications in some situations related to their profession.
Moreover, the students suggested that there was a great
need for education and improvements in physical con-
ditions. In view of these results, it was thought that HH
education which would start from the early period and
would continue through out their education and that
their effects on the students’ HH compliances should
be evaluated at frequent intervals.
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Uvod: Higijena ruku, koja je zna~ajan faktor za
prevenciju infekcija, koje se javljaju u zdravstvenom si-
stemu je opse`no ispitivana. Me|utim, ne postoje studi-
je u ovoj oblasti kod studenata iz odseka za fizioterapiju
i rehabilitaciju. Cilj ove studije bio je da se proceni kom-
plijansa higijene ruku kod studenata na odseku fiziote-
rapije i rehabilitacije nakon kratke edukacije o rukama.

Metod: Pre zapo~injanja letnje prakse, studenti su
bili ukratko edukovani o odr`avanju higijene ruku. Na-
kon toga procenjena je njihova komplijansa odr`ava-
nja higijene ruku. Sociodemografske karakteristike,
podaci o klini~koj letnjoj praksi, kao i komplijansa
odr`avanja higijene ruku zasnovana na preporukama
Centra za kontrolu i prevenciju bolesti i njihovim vodi-

~ima za odr`avanje higijene ruku, su bili ispitivani sa
upitnikom, pripremljenim od strane istra`iva~a.

Rezultati: Od 53 studenta, 52 je ispunilo kriteri-
jume. Prose~na vrednost ta~nih odgovora bila je
82,69%. Studenti su imali pote{ko}a sa izborom ade-
kvatne tehnike za odr`avanje higijene ruku, kao i u
komplijanski sa indikacijama za odr`avanje higijene
ruku u situacijama, koje su u korelaciji sa profesijom.
[tavi{e, studenti su predlo`ili da je potrebna bolja edu-
kacija (n = 24, 39,34%) i unapre|enje fizi~kih uslova
(n = 21; 34.43%).

Zaklju~ak: U zaklju~ku se mo`e izneti da su stu-
denti fizioterapije sa rehabilitacijom svesni bitnosti
odr`avanja higijene ruku u cilju prevencije infekcija,
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