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Objective. The study was conducted to study the impact of various measures instituted to improve hand hygiene practices of the
medical students after having documented poor hand hygiene awareness and compliance in a study conducted in 2012. Methods.
A self-designed questionnaire based on World Health Organization’s concept of “Five Moments for Hand Hygiene” was used
to evaluate the awareness of the indications of hand hygiene. Compliance was observed during Objective Structured Clinical
Examination (OSCE) sessions. Fifty-one students participated voluntarily in the study. Results. The awareness and compliance
of hand hygiene among the medical students in 2014 had shown statistically significant improvement (𝑃 < 0.005) as compared to
figures of the study conducted in 2012. Conclusion. Dedicated multifaceted intervention can improve the hand hygiene practices in
medical students.

1. Introduction

Hand hygiene is globally acclaimed to be themost cost-effect-
ive method for preventing the spread of antimicrobial resis-
tance and reducing healthcare-associated infections (HCAIs)
[1]. In a study conducted in 2012, it was found that there
were significant deficiencies in the hand hygiene practices of
the medical students in Qassim College of Medicine, Saudi
Arabia, which needed to be rectified [2]. Various remedial
measures were adopted and a follow-up study was conducted
from January to March 2014 to study the impact of those
measures. The remedial measures included

(1) incorporation of hand hygiene in the prescribed sylla-
bus, at various levels;

(2) application of perfect hand hygiene practices by
teaching faculty, to convey the message by example;

(3) incorporation of hand hygiene in examination check-
list of OSCE stations;

(4) regular feedback/reminders to students erring in
hand hygiene practices;

(5) dissemination of YouTube links to clips on application
of hand hygiene by leading institutions of the world,
followed by classroom discussion on these clips;

(6) distribution/pasting of posters (at bedside teaching
stations) based on the “Five Moments for Hand
Hygiene” concept in English and local (Arabic) lan-
guage;

(7) dedication of some faculty members to hand hygiene
promotion programme.

2. Materials and Methods

A cross-sectional study was undertaken in January-February
2014 in the Department of Surgery of College of Medicine,
Qassim University, Saudi Arabia, after having been approved
by the research and ethics committee, on the pattern of the
study conducted by the department in 2012, where concept of
“Five Moments for Hand Hygiene” was adopted for assessing
hand hygiene awareness and compliance. Certain activities
which are commonly undertaken bymedical students during
clinical phase (4th year of MBBS course) were selected, and
a questionnaire was self-designed for assessing awareness
(Table 1).

The purpose of the entire study was explained in very
clear terms as per the ethical guidelines of Helsinki, and
students were requested to fill the anonymous questionnaires
after assuring them of the fact that the results had no impact
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Table 1: Self-designed questionnaire used for assessment of hand
hygiene awareness.

Is hand hygiene (washing with antiseptic
soap/alcohol hand rub) recommended? Yes No Not sure

(1) Before examination of a benign breast
lump
(2) Before donning gloves for blood sugar
analysis with glucometer
(3) After blood sugar analysis (with
glucometer) with gloved hands
(4) After examination of a benign breast
lump
(5) After reading the bedside notes of the
patients (without touching the patient)

Table 2: Students’ feedback.

Please identify the factor that influenced your hand hygiene
practices the most
Hand hygiene practices of the teachers
YouTube clips on hand hygiene
Power-point presentations on hand hygiene
Posters on hand hygiene kept at bedside training stations
Fear of losing marks in exam for faulty hand hygiene
Any other factor
Any suggestions?

on their final grades in MBBS examinations. The question-
nairewas served to all the enrolled students simultaneously in
a single session lasting 15 minutes, towards the end of a rou-
tine lecture session. The total number of responses was col-
lected, and data was processed and analyzed using SPSS (sta-
tistical package for social sciences, version 11) and Microsoft
Excel-97/2000 software.

The compliance of students was assessed by direct obser-
vation duringOSCE (Objective StructuredClinical Examina-
tion) sessions by a board certified surgeon who was involved
in neither the drafting of the present survey nor the onewhich
was previously conducted in 2012.This policy was adopted to
decrease the possibility of any observer bias. In these OSCE
sessions, alcohol hand rub was clearly displayed besides the
simulated/actual patients and compliance was seen for four
opportunities including

(i) before general physical examination;

(ii) after general physical examination;

(iii) before lump examination;

(iv) after lump examination.

At the end of the OSCE sessions in March 2014, a feedback
was sought from the students to point out themeans that were
foundby them to bemost effective in understanding/applying
the concept of hand hygiene.This was achieved by requesting
the students to respond to a simple anonymous feedback form
as shown in Table 2.

Hand hygiene awareness

Aware
Not aware

21.4%

78.6%

Figure 1: Awareness of medical students regarding moments of
hand hygiene.

3. Results

51 students of 4th year MBBS (34 male and 17 female)
participated voluntarily in the study. None of the students
refused participation in the study. Each student got five ques-
tions in the questionnaire for assessment of awareness about
indications of hand hygiene, making a total of 255 questions
in 51 students. There were 227 (89%) correct responses and
28 (11%) incorrect/not sure responses (Figure 1). 40 (78.4%)
students were able to identify all the five indications of hand
hygiene and this percentage was recorded as hand hygiene
awareness level.Therewas no student who identified less than
3 indications. All the errors in responses were concerning the
hand hygiene with procedures conducted with gloved hands
with 19 errors (7.5%) for hand hygiene before the procedure
and 9 (3.5%) errors for hand hygiene after the procedure.

As far as the compliance in the present study is con-
cerned, each student got four potential opportunities for
hand hygiene during OSCE sessions making a total of 204
opportunities. Hand hygiene was observed at all the four
opportunities by 24 students (47%) and this figure was
recorded as indicator of handhygiene compliance. 16 students
(31%) missed hand hygiene once, 7 (14%) twice, and 4 (8%)
thrice out of the four potential opportunities. None of the
students failed to observe hygiene at all the four sites. The
hand hygiene compliance profile is depicted in Figure 2.

The feedback form was answered by 44 out of 51 students
(86.3%).On the basis of that feedback, it was found that 65.9%
(29 out of 44) of the students felt the behaviour of the teachers
to be the most important factor in motivating them to adopt
hand hygiene practices as shown in Figure 3.

4. Discussion

Healthcare-associated infection is a very important health
issue globally, and proper hand hygiene is highly cost-effect-
ivemethod of infection control [1, 3]. But in spite of simplicity,
the compliance is found to be low and an important reason is
faulty behaviour development during the phases of training
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Figure 2: Hand hygiene compliance of the medical students.

Teachers Bedside
reminders Seminars Marks in

examination

Factors affecting hand hygiene

(n − 29; 65.9%)

(n − 7; 15.9%)
(n − 6; 13.6%)

(n − 2; 4.5%)

Figure 3: Factor influencing hand hygiene practices of the medical
students.

of healthcare professionals [4, 5]. In a study conducted in
our college in 2012, the awareness and compliance of hand
hygiene in medical students was found to be very low [2]
and hence various remedial measures as mentioned in the
introductionwere taken. As is evident from the results shown
in Figure 4, themeasures had a statistically significant impact
raising the figures of awareness level from 56% to 78.4% and
the compliance level from mere 17% to 47%.

The review of recent literature shows that the positive
results are achievable both at the level of an institution or on a
larger scale. Pittet et al. in a landmark study in 2000 found the
dedicated interventions result in sustained improvement in
compliance with hand hygiene, coinciding with a reduction
of nosocomial infections and MRSA transmission [6]. At
an institution level, Fuller et al. in 2012 showed that, in
spite of difficulties in implementation, intervention coupling
feedback to personalised action planning producedmoderate
but statistically significant and sustained improvements in
hand hygiene compliance [7]. Mestre et al. in 2012 published
the positive impact of multifaceted interventions based on
WHO and continuous quality improvement methodology
[8]. Reichardt et al. in 2013 [9] presented the results of
the larger scale campaign, AKTION Saubere Hände, which
started in Germany to improve hand hygiene compliance on
January 1, 2008. The campaign is designed as a multimodal
campaign based on the WHO implementation strategy and

Awareness

Compliance

56%

17%

78.4%

47%

Hand hygiene status: 2012 versus 2014

Year 2012
Year 2014

Figure 4: Hand hygiene status of medical students in 2012 and 2014.

funded by the German Ministry of Health and involved
more than 700 healthcare institutions, among which are 28
university hospitals. Reichardt et al. found that hand hygiene
compliance showed statistically significant improvement as a
result of prolonged campaign at all the involved institutions.
Even in low-income group countries like Mali (Africa), the
interventions have proved to be effective as was shown in a
study by Allegranzi et al. in 2010 [10].

As is evident from Figure 3, the hand hygiene practices of
the teachers were found to be the most important behaviour
modifying factor in students. This feedback of our students
corroborates with the many other studies in literature. Snow
et al. in 2006 conducted studies on hand hygiene practices of
medical students and concluded that the mentor’s practice of
handhygienewas the strongest predictor of the student’s hand
hygiene compliance [11]. Lankford et al. in 2003 compared
the hand hygiene compliance in two hospitals and found the
compliance to hand hygiene to be influenced significantly
by the behaviour of senior healthcare workers [12]. So there
is a strong need of attitude modification of teaching faculty
with respect to hand hygiene practices so that they can lead
by example and pass on the best of the traits to healthcare
professionals/mentors of the future.

The errors in responses to questionnaire demonstrated
deficiencies in awareness regarding hygiene in activities
involving donning of sterile gloves. A similar trend was seen
in our previous study conducted in 2012 [2] and hence there
is a need to improve the information in students regarding
hand hygiene before and after donning the sterile gloves.
This can be done by incorporating more of such activities
in syllabi where teachers would practically demonstrate the
hand hygiene before and after procedures with gloved hands.
The issue of errors in hand hygiene in activities accomplished
with gloved hands has been projected bymany other workers.
Fuller et al. in 2011 published the results of an observational
study wherein it was concluded that the rate of hand hygiene
compliance was significantly lower when gloves were worn
and it was stressed that the hand hygiene campaigns should
consider placing greater emphasis on theWorldHealthOrga-
nization indications for gloving and associated hand hygiene
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guidelines [13]. Girou et al. in 2004 found that the improper
use of gloves limits compliance to hand hygiene and exposes
patients to infection [14]. Loveday et al. in a recent study also
found the faulty use of gloves to be associated with increased
risk of cross-contamination and stressed explicit integration
of gloves into hand hygiene policy [15]. Some novel ideas like
the use of emollient impregnated gloves [16] have also been
mentioned in literature to circumvent the negative impact of
faulty usage of hand gloves on hand hygiene compliance. As
is evident from results of our present study, the incidence of
noncompliance with hand hygiene (𝑛−27) after examination
was more than before examination of the patient (𝑛 − 15). To
overcome this type of trend, certain novel innovations like
usage of hand sanitizer-dispensing door handles have been
advocated in some recent pilot studies [17].

Observation/audit of students during clinical postings for
compliance of hand hygiene is an important aspect of imple-
mentation of hand hygiene curriculum and development of
ideal behaviour. Various different options are mentioned in
literature. Direct observation by the faculty member and
proper feedback are the policy applied in our department
currently. However, review of recent literature shows that
engagement and empowerment of the patient to report on
hand hygiene compliance are efficient and acceptable to
patients and providers, and the results of the observations
represent the actual hand hygiene behaviour of the provider
[18, 19].

Bedside reminders in form of posters and alcohol hand
rub were mentioned by seven students (Figure 3) as having
positive impact on hand hygiene. Pittet et al. [6] had also
found the promotion of bedside, antiseptic hand rubs to
contribute significantly to the increase in compliance by
serving as a timely reminder. Electronicmonitoring and voice
prompts [20, 21] have been mentioned in recent literature
and both physical and auditory reminders have been found
to significantly improve hand hygiene in healthcare facilities.

Hand hygiene involves behavioural changes [22] and
training phase is the best period for achieving perfect prac-
tices [4].The institutions should devise concrete and practical
strategies to measure, monitor, and ultimately increase hand
hygiene compliance [23]. While devising the strategies, the
impact of religious faith and cultural specificities must be
taken into due consideration [24]. Once the targets are
achieved, there should be continuous monitoring for mainte-
nance of correct hand hygiene practices as there are instances
mentioned in literature where change in policies/team lead-
ership reversed the gains [25].

The apparent weakness of our study is the possibility of
bias on two fronts.

(1) The present study was conducted by the same
researchers who had conducted the study in 2012 and
had proposed the remedial measures. However, an
attempt had been made to decrease observer bias, by
taking help from a staff of a different medical school
in assessment of compliance. That staff has joined the
medical school in 2013 and had no relation with the
previous study.

(2) The students were briefed about the hand hygiene
project and that briefing has chances of altering the
responses and hence skewing the results.

The present batch of students is expected to join residency
programmes in 2016 and it is planned to conduct a study to
assess their in-service hand hygiene practices and compare
with hand hygiene practices of other healthcare workers.
That study is planned to be conducted in collaboration
with designated infection control staff, without any prior
information to the students/researchers of the present study,
and is expected to provide true insight into the impact of
our training programme on hand hygiene behaviour of the
students.

5. Conclusion

Hand hygiene is a corner stone of infection control strategies
and it is important to impart proper hand hygiene education.
Dedicated multifaceted interventions can improve the hand
hygiene compliance in medical students.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgment

The authors acknowledge the help provided by Dr. S. M.
Ahmad, Lecturer,UnaizahCollege ofMedicine, SaudiArabia,
in the evaluation of hand hygiene compliance of the medical
students during OSCE sessions.

References

[1] B. Allegranzi and D. Pittet, “Role of hand hygiene in healthcare-
associated infection prevention,” Journal of Hospital Infection,
vol. 73, no. 4, pp. 305–315, 2009.

[2] A. Al Kadi and S. A. Salati, “Hand hygiene practices among
medical students,” Interdisciplinary Perspectives on Infectious
Diseases, vol. 2012, Article ID 679129, 6 pages, 2012.

[3] L. F. D. A. E. Borges, L. A. Rocha, M. J. Nunes, and P. P. Gontijo
Filho, “Low compliance to handwashing program and high nos-
ocomial infection in a Brazilian Hospital,” Interdisciplinary
Perspectives on Infectious Diseases, vol. 2012, Article ID 579681,
5 pages, 2012.

[4] E. Duroy and X. le Coutour, “Hospital hygiene and medical
students,” Medecine et Maladies Infectieuses, vol. 40, no. 9, pp.
530–536, 2010.

[5] A. Feather, S. P. Stone, A. Wessier, K. A. Boursicot, and C. Pratt,
“‘Now please wash your hands’: the handwashing behaviour of
finalMBBS candidates,” Journal of Hospital Infection, vol. 45, no.
1, pp. 62–64, 2000.

[6] D. Pittet, S. Hugonnet, S. Harbarth et al., “Effectiveness of a hos-
pital-wide programme to improve compliance with hand
hygiene,”The Lancet, vol. 356, no. 9238, pp. 1307–1312, 2000.

[7] C. Fuller, S. Michie, J. Savage et al., “The Feedback Interven-
tion Trial (FIT)—improving hand-hygiene compliance in UK



International Scholarly Research Notices 5

healthcare workers: a stepped wedge cluster randomised con-
trolled trial,” PLoS ONE, vol. 7, no. 10, Article ID e41617, 2012.

[8] G. Mestre, C. Berbel, P. Tortajada et al., “‘The 3/3 strategy’:
a successful multifaceted hospital wide hand hygiene inter-
vention based on who and continuous quality improvement
methodology ,”PLoSONE, vol. 7, no. 10, Article ID e47200, 2012.

[9] C. Reichardt, D. Königer, K. Bunte-Schönberger et al., “Three
years of national hand hygiene campaign in Germany: what are
the key conclusions for clinical practice?” Journal of Hospital
Infection, vol. 83, supplement 1, pp. S11–S16, 2013.

[10] B. Allegranzi, H. Sax, L. Bengaly et al., “Successful implemen-
tation of the world health organization hand hygiene improve-
ment strategy in a referral hospital in mali, Africa,” Infection
Control and Hospital Epidemiology, vol. 31, no. 2, pp. 133–141,
2010.

[11] M. Snow, G. L. White Jr., S. C. Alder, and J. B. Stanford,
“Mentor’s hand hygiene practices influence student’s hand
hygiene rates,”American Journal of Infection Control, vol. 34, no.
1, pp. 18–24, 2006.

[12] M.G. Lankford, T. R. Zembower,W. E. Trick,D.M.Hacek,G.A.
Noskin, and L. R. Peterson, “Influence of role models and hos-
pital design on hand hygiene of health care workers,” Emerging
Infectious Diseases, vol. 9, no. 2, pp. 217–223, 2003.

[13] C. Fuller, J. Savage, S. Besser et al., ““The dirty hand in the latex
glove”: a study of hand hygiene compliance when gloves are
worn,” Infection Control and Hospital Epidemiology, vol. 32, no.
12, pp. 1194–1199, 2011.

[14] E. Girou, S. H. T. Chai, F. Oppein et al., “Misuse of gloves: the
foundation for poor compliance with hand hygiene and poten-
tial for microbial transmission,” Journal of Hospital Infection,
vol. 57, no. 2, pp. 162–169, 2004.

[15] H. P. Loveday, S. Lynam, J. Singleton, and J. Wilson, “Clinical
glove use: healthcare workers’ actions and perceptions,” Journal
of Hospital Infection, vol. 86, no. 2, pp. 110–116, 2014.

[16] G. Bearman, A. E. Rosato, T. M. Duane et al., “Trial of universal
gloving with emollient-impregnated gloves to promote skin
health and prevent the transmission of multidrug-resistant
organisms in a surgical intensive care unit,” Infection Control
and Hospital Epidemiology, vol. 31, no. 5, pp. 491–497, 2010.

[17] L. S. Babiarz, B. Savoie,M.McGuire, L.McConnell, and P. Nagy,
“Hand sanitizer-dispensing door handles increase hand hygiene
compliance: a pilot study,” The American Journal of Infection
Control, vol. 42, no. 4, pp. 443–445, 2014.

[18] S. Le-Abuyen, J. Ng, S. Kim et al., “Patient-as-observer
approach: an alternative method for hand hygiene auditing in
an ambulatory care setting,” American Journal of Infection Con-
trol, vol. 42, no. 4, pp. 439–442, 2014.

[19] M. J. Bittle and S. LaMarche, “Engaging the patient as observer
to promote hand hygiene compliance in ambulatory care,” Joint
Commission Journal on Quality and Patient Safety, vol. 35, no.
10, pp. 519–525, 2009.

[20] S. M. Swoboda, K. Earsing, K. Strauss, S. Lane, and P. A.
Lipsett, “Electronic monitoring and voice prompts improve
hand hygiene and decrease nosocomial infections in an inter-
mediate care unit,”Critical CareMedicine, vol. 32, no. 2, pp. 358–
363, 2004.

[21] A. G. Sahud, N. Bhanot, A. Radhakrishnan, R. Bajwa, H.
Manyam, and J. C. Post, “An electronic hand hygiene surveil-
lance device: a pilot study exploring surrogate markers for hand
hygiene compliance,” Infection Control and Hospital Epidemiol-
ogy, vol. 31, no. 6, pp. 634–639, 2010.

[22] M. Whitby, C. L. Pessoa-Silva, M.-L. McLaws et al., “Behav-
ioural considerations for hand hygiene practices: the basic
building blocks,” Journal of Hospital Infection, vol. 65, no. 1, pp.
1–8, 2007.

[23] C. Son, T. Chuck, T. Childers et al., “Practically speaking:
rethinking hand hygiene improvement programs in health care
settings,”American Journal of Infection Control, vol. 39, no. 9, pp.
716–724, 2011.

[24] B. Allegranzi, Z. A. Memish, L. Donaldson, and D. Pittet, “Reli-
gion and culture: potential undercurrents influencing hand
hygiene promotion in health care,”American Journal of Infection
Control, vol. 37, no. 1, pp. 28–34, 2009.

[25] S. R. Lieber, E. Mantengoli, S. Saint et al., “The effect of lead-
ership on handhygiene: assessing handhygiene adherence prior
to patient contact in 2 infectious disease units in Tuscany,”
Infection Control and Hospital Epidemiology, vol. 35, no. 3, pp.
313–316, 2014.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


