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Health care-associated infections (HCAIs) are important public health problems.
They exert increased morbidity and mortality, and increase the health care cost, both
in developed and developing countries. It was stated by the International Nosocomial
Infection Control Consortium that the pooled rate of central line-associated blood
stream infections in the intensive care units in Latin America, Asia, Africa, and Europe
were 4.9 per 1,000 central line days, nearly fivefold higher than the rate reported
from comparable US intensive care units. The overall rate of ventilator-associated
pneumonia was also higher (16.8 vs 1.1 per 1,000 ventilator days), as was the rate
of catheter-associated urinary tract infection (5.5 vs 1.3 per 1,000 catheter days).1–3
HCAIs are also associated with increased length of hospital stay,4,5 and the emergence
of multidrug-resistant bacteria.6
At least 5%–10% of patients admitted to acute care hospitals acquire an infection.
It is estimated that one out of every 20 hospitalized patients will contract an HCAI. The
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Background: Medical students can be exposed to serious health care-associated infections,
if they are not following infection prevention and control (IPC) measures. There is limited
information regarding the knowledge, awareness, and practices of medical students regarding
IPC and the educational approaches used to teach them these practices.
Aim: To evaluate the knowledge, awareness, and attitude of medical students toward IPC
guidelines, and the learning approaches to help improve their knowledge.
Methods: A cross-sectional, interview-based survey included 73 medical students from Weill
Cornell Medical College, Qatar. Students completed a questionnaire concerning awareness,
knowledge, and attitude regarding IPC practices. Students’ knowledge was assessed by their
correct answers to the survey questions.
Findings: A total of 48.44% of the respondents were aware of standard isolation precautions,
61.90% were satisfied with their training in IPC, 66.13% were exposed to hand hygiene training,
while 85.48% had sufficient knowledge about hand hygiene and practiced it on a routine basis,
but only 33.87% knew the duration of the hand hygiene procedure.
Conclusion: Knowledge, attitude, and awareness of IPC measures among Weill Cornell Medical Students in Qatar were found to be inadequate. Multifaceted training programs may have to
target newly graduated medical practitioners or the training has to be included in the graduate
medical curriculum to enable them to adopt and adhere to IPC guidelines.
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risk is substantial not only for patients, but also for health care
workers (HCWs), including medical students.7–9 Hence, it is
essential for medical students to have adequate knowledge
about infection prevention and control (IPC) practices and
to incorporate these in the professional training of medical
students. Compliance on the part of the HCWs, including
medical students, with standard precautions and hand hygiene
has been recognized as an efficient means to prevent and
control HCAIs.10 Such measures not only protect the patient
and family, but also the HCWs, students, and environment.11
The undergraduate medical education is the formative
phase and appropriate moment for acquiring the necessary
knowledge and skills. There is lack of evidence regarding
explicit infection control training in the curriculum of most
medical undergraduate courses, which needs to be addressed
if HCAI rates are to be reduced.12 Although medical students
consider IPC practices, particularly hand hygiene, to be a
relevant and important topic, they feel that learning about
the topic may be compromised during their medical training
due to the congested medical curriculum.13 Thus the teaching
and training requirements of undergraduate medical students
regarding these practices need to be assessed.
This study was undertaken to assess the knowledge,
awareness, and attitude of the medical students toward basic
infection control practices, such as standard precautions,
hand hygiene, respiratory hygiene and cough etiquette,
tuberculosis (TB) control, and use of personal protective
equipment, and the learning approaches that help improve
their knowledge and practices.

Materials and methods
A cross-sectional interview-based survey among medical
students from Weill Cornell Medical College, Qatar, which
runs a 6-year modular undergraduate medical program
(2 years of basic sciences and 4 years of clinical training)
was conducted using a validated questionnaire.
The questionnaire was developed by researchers with help
from previous literature to cover key areas of IPC guidelines,
including hand hygiene, knowledge about standard isolation
precautions, respiratory hygiene and cough etiquette, use of
personal protective equipment, cleaning and disinfection of
medical equipment, as well as their satisfaction with their
IPC teaching and education.
The survey is also used to explore the students’ views
regarding effective teaching and learning mechanisms for
improving knowledge, fostering correct attitude and practices
among medical students. The information deduced may be
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used to identify areas of improvement in medical students’
training.
The 22-item survey questionnaire was distributed to all
the medical students via email. Only 73 out of 170 students
responded. A pilot study was conducted by distribution of 20
questionnaires to 20 interns to assess the validity, reliability,
and bias of the questionnaire.
Data entry was done through EpiData 3.1 (Epidata Association, Copenhagen, Denmark) twice. The two authors entered the
same data and the data files were compared to rule out errors in
entering the data. Data were analyzed using SPSS version 16
(SPSS Inc., Chicago, IL, USA). Percentages were calculated for
the entire variables. Relevant tables and figures were computed.
The study was approved by Weill Cornell Medical
College-Qatar Ethics Review Board, which waived the need
for consent. The students’ response to the questionnaire was
also regarded as consent.

Results
The study group comprised 73 medical students out of
a total of 170 students (42.94%). Characteristics of the
responding students are presented in Table 1. A total of 31
(48.44%) respondents were aware about standard isolation
precautions as a minimum requirement for the care of all
patients irrespective of their diagnosis. A total of 41 (66.13%)
respondents were exposed to hand hygiene training, while 53
(85.48%) had sufficient knowledge about hand hygiene, and
hand hygiene is embedded in their routine clinical practice. A
total of 45 (75.00%) wash their hands before and after each
patient encounter (Table 2).
However, only 21 (33.87%) respondents were aware that a
minimum of 15 seconds is needed for adequate hand hygiene
(Table 2). The respondents were asked about their knowledge
Table 1 Characteristics of the responding students
Characteristics
1. Age (answered 73, skipped 0)
15–19 years
20–25 years
26–30 years
2. Sex (answered 73)
Female
Male
3. Year of medical school
(answered 72, skipped 1)
First year medical students
Second year medical students
Third year medical students
Fourth year medical students

Number

Percentage (%)

2
70
1

2.74
95.89
1.37

36
37

49.32
50.68

25
11
13
23

34.72
15.28
18.06
31.94
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of respiratory hygiene and cough etiquette; 52 (98.11%) were
aware of the protocol to cough and sneeze on a napkin and
wash hands, but only 31 (58.49%) were aware of alternatives
if napkins were not available, that is, to cough/sneeze over
shoulder, and 30 (56.60%) keep a distance of >3 feet from
others when coughing (Table 3).
Their knowledge regarding the transmission of pulmonary
TB and the use of strict infection control procedures when
interacting with TB patients was relatively high, 44 (83.02%)

(Table 2), but there was mixed knowledge regarding the use
of N95 mask (Table 4), and the use of jewelry and artificial
nails (Table 5).
The responding medical students had significantly more
knowledge regarding appropriate use of attire and spread of
communicable diseases through used medical equipment; 47
(90.38%) (Table 2). When students were asked about satisfaction with their training in IPC practices, only 39 (61.90%)
students were satisfied with their training in basic IPC measures

Table 2 Responses of the medical students
Questions

Total number
responded

Number responded
Yes (%)

Number responded
No (%)

1. Are you aware of the standard isolation precautions within the
health care setting?
2. I was exposed to hand hygiene training
3. I have sufficient knowledge about hand hygiene
4. Hand hygiene is embedded into my professional practice
5. The minimum time needed for hand washing is:
3 seconds
10 seconds
15 seconds
1 minute
More than 1 minute
6. Do you wash your hands before and after each patient encounter?
Yes
No
Only after
No, only before
Sometimes I forget
7. Do you follow strict infection control practices when dealing with TB
patients
8. Does contaminated patient-care equipment result in an increased risk of
communicable diseases?

69

31 (48.44)

33 (51.56)

62
62
62
62

41 (66.13)
53 (85.45)
53 (85.45)

21 (33.87)
9 (14.52)
9 (14.52)

0 (0)
17 (27.42)
21 (33.87)
16 (25.81)
4 (6.45)
60

53

45 (75.00)
2 (33.33)
1 (1.67)
0 (0)
12 (20.00)
44 (83.02)

9 (16.98)

52

47 (90.38)

5 (9.62)

Abbreviation: TB, tuberculosis.

Table 3 Students’ knowledge regarding respiratory hygiene and cough etiquette
Which of the following sentences are
true regarding respiratory hygiene
and cough etiquette?

True, n (%)

False, n (%)

I don’t know, n (%)

Total, N

Weighted average

Cough/sneeze on a disposable napkin
and wash your hands
Cough/sneeze over shoulder if a napkin
is not available
Keep a distance of 3 feet from others
when coughing
Wipe your hands on the inside of your
white coat after you cough or sneeze

52 (98.11)

1 (1.89)

0 (0.00)

53

1.02

31 (58.49)

20 (37.74)

2 (37.74)

53

1.45

30 (58.49)

9 (16.98)

14 (26.42)

53

1.70

0 (0.00)

51 (96.23)

2 (3.77)

53

2.04

Table 4 Students responses: evaluate the following statements about the N95 mask

N95 mask must be thrown away after each use
A wet N95 mask can still be used
An N95 mask can be re-used if stored in a sealed plastic bag
N95 mask fit test should be done at least once a year

Advances in Medical Education and Practice 2016:7

Yes, n (%)

No, n (%)

I don’t know, n (%)

Total, N

Weighted
average

27 (50.94)
1 (2.00)
12 (23.08)
23 (44.23)

13 (24.53)
34 (68.00)
24 (46.15)
7 (13.46)

13 (24.53)
15 (30.00)
16 (30.77)
22 (42.31)

53
50
52
52

1.74
2.28
2.08
1.98
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Table 5 Students responses: in your opinion, which of the following is associated with an increased risk for spread of diseases?

Wearing jewelry in a hospital setting
Wearing your white coat or scrubs outside the
hospital setting (eg, at lunch, gym, home)
Wearing artificial fingernails
Wearing a necktie

Strongly
Disagree, n (%) Agree, n (%)
disagree, n (%)

Strongly
agree, n (%)

Total, N

Weighted
average

1 (1.92)
2 (3.92)

18 (34.62)
2 (3.92)

26 (50.00)
19 (37.25)

7 (13.46)
28 (54.90)

52
51

2.75
3.43

2 (3.92)
3 (5.88)

7 (13.73)
17 (33.33)

19 (37.25)
17 (33.33)

23 (45.10)
14 (27.45)

51
51

3.24
2.82

Yes

No

0%

10%

20%

30%
40%
50%
60%
70%
Students satisfied with their infection
prevention and control training (%)

80%

90% 100%

Figure 1 Are you satisfied with your training in basic infection prevention and control measures?

Yes

No

0%

10%

20%

30%

40%

50%
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80%

90%

100%

% of students who think senior doctors act as role models
Figure 2 Do classmates and/or senior doctors act as role models in the practices of infection prevention and control.

and 23 (35.38%) think classmates and/or senior doctors act as
role models of the practices of IPC (Figures 1 and 2).

Discussion
Exposure to infectious diseases is one of the most frequently
identified occupational hazards facing medical students and
HCWs in general. Awareness and adequate knowledge about
prevention of such infections are important requirements for
all medical students.
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The response rate of the students was 76.04%, but not all
of them responded to all questions. Much information could
have been missed from those who did not answer some of
the important survey questions.
This type of survey is the most feasible approach to explore
students’ knowledge and awareness, although exchange of
responses could have happened despite the clear request not
to do so. We anticipated that the anonymity arrangement gave
confidence to participate and give truthful responses.
Advances in Medical Education and Practice 2016:7
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We are not oblivious to the fact that practices are better
observed than self-reported as an effective way to measure
compliance,14,15 thus what was reported may not be as factual
as what might have been observed. Awareness of observation
may influence students’ behavior. However, the effect of being
monitored (the Hawthorne effect) has also been reported to
improve compliance.16
Standard isolation precautions guideline is the gold standard
of infection prevention. The knowledge of s tudents regarding
standard isolation precautions was very low (48.44%), while
their general awareness regarding IPC practices related to hand
hygiene, use of appropriate attire, respiratory hygiene and
cough etiquette, and TB control was reasonably high, which
is similar to that found in other studies in India17,18 and the
People’s Republic of China.19 However, when questions were
asked regarding details of practices, for example, duration of
effective hand hygiene procedure, respiratory hygiene and
cough etiquette procedure, and the use of N95 mask for TB
control, the level of knowledge decreased significantly. Similar
findings were observed by studies in India17,18 and the UK.20–22
Though overall knowledge is less than desired, the disparity between knowledge and practices clearly shows that knowledge of infection control guidelines and a positive attitude
toward infection control measures alone does not influence
compliance with the approved infection control guidelines.
There were many areas of concern, such as only 66.13% of
the participating students were exposed to hand hygiene training
and 75.00% washed their hands before patient encounter. A total
of 35.38% of respondents found their classmates and senior
medical doctors act as role models. A role model is important
for the subconscious teaching that should go on during clinical
practices. A change of culture and training in relation to IPC
is needed, so that good IPC practices are modeled by seniors
to cultivate and sustain such practices in medical students.23
Multiple sources of information, teaching and training
medical students are available. The evidence for the most
appropriate method of teaching and learning for medical
students has been conflicting. The effect of the variety of
teaching types reported by students, in various studies, was
unclear.20 A study in the People’s Republic of China had
clearly demonstrated that a one-time intervention program
had no effect on knowledge.19 A UK study demonstrated
that structured teaching programs are effective.24,25 Calabro
et al showed that a single infection control educational
intervention provided in medical schools is inadequate to
teach students about infection control and safety techniques.26
Increasing the emphasis on IPC in the undergraduate curriculum through frequent education and assessment, particu-
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larly in the clinical setting, and by peers and seniors acting as
role models, may improve students’ knowledge, attitude and
practices, and facilitate patient safety culture, thereby impacting HCAI acquisition rates and improving patient’s outcome.
Scenario-based learning, assessment, both summative and
formative, reflections, and online teaching in conjunction
with face-to-face learning (blended learning) are all suggested
examples of effective methods of teaching IPC practices.20,27–30
We believe that the results of the study may be generalized
to medical, dental, and nursing graduates, and all HCWs.
The obvious limitation of our study was the lack of pre- and
post-educational surveys in the same sample. The study
was made on the assumption that the study group had been
exposed to IPC policies and guidelines. The compliance with
the infection control practices was measured based on their
responses. A more effective way of measuring compliance
would have been to monitor them.

Conclusion
The study points to inadequate knowledge, awareness, and
practices of IPC guidelines among Weill Cornell Medical
College, Qatar, students. Only through proper education
of future HCWs, the burden of HCAIs can be reduced. We
recommend performing infection control education programs to increase safety of our graduates and patients. The
medical education program should be started at the college
level before starting the clinical practice years along with
seminars and feedback, which highlight importance of IPC
guidelines. Education should be enhanced by peers, seniors,
and HCWs by acting as role models of infection control.
Multiple bundles or groups of measures have been developed to control and prevent HCAIs. Such bundles must be
introduced to the medical students early in their career to
apply when they start their clinical care, to improve patient’s
safety.31
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