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Abstract

Background: Hand hygiene is considered one of the most important infection control measures for preventing health care-
associated infections. Although the techniques involved in hand hygiene are simple, compliance with hand hygiene recommen-
dations is poor worldwide.
Objectives: We sought to perform a knowledge, attitudes, and practices (KAP) study on hand hygiene among medical residents at
Imam Hossein hospital, Tehran, Iran.
Patients and Methods: This cross-sectional KAP study was conducted among medical residents in Imam Hossein hospital, Iran,
2013. All medical residents from different wards were invited to participate in this study (270 in total). The world health organization
questionnaires and an observational checklist were used to collect data. Theχ2 test and the Fisher exact test were utilized to analyze
the qualitative variables. Since the quantitative variables had no normal distribution, the Mann-Whitney test and the Kruskal-Wallis
method were employed. A P value < 0.05 was considered statistically significant. The data were analyzed using SPSS, version 17.
Results: The mean overall score of the residents’ knowledge was 14.2 ± 2.6 (mean ± SD). The residents received weak scores in
attitudes and practices. Forty-nine percent (n = 124) of the residents responded to the questions on attitudes toward hand hygiene,
and only 20.16% (n = 25) managed to identify the correct answer. Moreover, 3.1% (n = 8) of the residents adhered to the 8 standard
steps, 12.1% (n = 31) washed their hands for 20 - 30 seconds, and only 2 residents observed the sequences of hand hygiene. Additionally,
none of the residents performed hand washing with available means (water and hand-washing liquid) in the morning visit hours.
Conclusions: Concerning hand hygiene, the residents had moderate knowledge but overall poor attitudes and practices. The
present study underscores the need for further improvement in the existing training programs to address the gaps in KAP regarding
hand hygiene.
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1. Background

Health care-associated infections are a serious prob-
lem in health care services as they may cause prolonged
hospital stays, high mortality, long-term disability, and ex-
cess health care costs. Most health care-associated infec-
tions can be transmitted from patient to patient via the
hands of health care workers. In other words, health care
workers’ hands due to poor hand hygiene are the most
usual type of vehicle for the transmission of health care-
associated infections (1).

Effective hand hygiene is the simplest proven method
to reduce the prevalence of health care-associated infec-
tions. Unfortunately, the prevalence of these infections
continues to rise, and it is estimated that annually about
hundreds of millions of patients suffer from health care-
associated infections the world over. Therefore, infection
control is necessary to reduce the high levels of health care-

associated infections, and the importance of hand hygiene
in the control of infection cannot be overemphasized (1, 2).

Hand hygiene is a general term referring to any action
of hand cleansing by using water and detergent and/or
the use of alcohol-based hand sanitizers for the removal
of transient microorganisms from hands (3). Although
many communities have guidelines on hand hygiene for
health care settings, many researchers have found that
measuring adherence to the hand hygiene guidelines is
not a simple task. Experts in quality improvement have
suggested that a multidisciplinary strategy is necessary to
improve hand hygiene, including protocols, training, en-
gineering controls and equipment, and routine observa-
tion and feedback (4).

Most would agree that hand hygiene is of critical im-
portance, but numerous studies have shown that adher-
ence to hand hygiene recommendations remains low and
that improvement efforts frequently lack sustainability (5,
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6). This is may be due to several constraints such as heavy
work load, high number of clinical procedures, and skin
conditions of health care workers (7).

In Asia, there is a paucity of studies (8-11) exploring this
subject, although the prevalence of health care-associated
infections is high in this region. Most of these studies have
explored the knowledge, attitudes, and practices (KAP) of
doctors and nurses with only a few including medical resi-
dents (8, 9). Infection control and aseptic techniques are
taught to many Iranian medical residents by tutors dur-
ing rotation exposures. We believe that it is essential that
the effectiveness of the training programs of residents in
this regard be fully explored. This would be useful in iden-
tifying gaps in KAP apropos hand hygiene with a view to
improving the existing training programs and promoting
good practices and work ethics in the future. However, our
literature review failed to yield any study evaluating the
level of knowledge, attitude, and behavior change follow-
ing the routine training among Iranian medical residents.

There is a dearth of precise data in Iran, but the risk of
health care-associated infections is known to be high (12).
To the best of our knowledge, there is currently no system-
atic study on hand hygiene promotion and evaluation in
health facilities in Iran. As a developing country, Iran has
yet to collect information on how hand hygiene compli-
ance affects the rates of health care-associated infections in
its hospitals. Previous, unpublished observations from Ira-
nian hospitals have indicated that hand hygiene compli-
ance is poor among hospital staff, especially medical stu-
dents.

2. Objectives

The objectives of this study were to provide an as-
sessment of KAP regarding standard hand hygiene among
medical residents in Imam Hossein hospital, Tehran, Iran,
and to identify the determinants associated with them.
Imam Hossein hospital has different student burdens and
thus mainly relies on infection control techniques taught
to the students as part of the clinical skills training. We
measured the rates of compliance with hand hygiene after
presenting an oral lecture and practical training on hand
hygiene to the residents. The study employed the hand hy-
giene observation method of the world health organiza-
tion (WHO).

3. Patients andMethods

This is a cross-sectional KAP study conducted between
October and November 2013 among medical residents in
Imam Hossein Hospital affiliated to Shahid Beheshti uni-
versity of medical sciences, Tehran, Iran. Established in

1986, Imam Hossein hospital is a 570-bed educational and
general medical/surgical referral hospital with general
surgery, internal medicine, pediatrics, obstetrics and gyne-
cology, neurology, infectious diseases, neurosurgery, oph-
thalmology, orthopedics, oncology, radiology, emergency,
psychiatric, dialysis, and pathology wards as well as ICU,
NICU, CCU, operating rooms, clinics, and a clinical labora-
tory.

The study explored KAP on the topic of hand hygiene
practice among the medical residents. All the medical
residents from the different wards were invited to partic-
ipate in this study (270 in total). The participants were
in different years of their residency period. Different age
groups and both sexes were included. The purpose of the
study was fully explained to the study participants, and in-
formed consent was obtained. Confidentiality was main-
tained at all levels of the study by avoiding use of name and
other identifiers. Participants’ involvement in the study
was on a voluntary basis: Participants who were unwilling
to participate in the study and those who wished to dis-
continue their participation were allowed to do so with-
out any restriction. The study protocol as well as the ques-
tionnaire was approved by the ethics committee of Shahid
Beheshti university of medical sciences (ethics approval
code:131/2013.03.02). Thereafter, an official letter was ob-
tained from the administrative body of Imam Hossein hos-
pital.

The volunteers (n = 256) were divided into groups, each
consisting of 15 members. The investigator visited the
groups of volunteers in the hospital’s hall and explained
the nature of the study. The study was divided into 3
phases: evaluation, training, and direct observation.

3.1. Evaluation Phase

This phase assessed KAP on hand hygiene practices
among the residents. The instrument used was the Hand
Hygiene Knowledge Questionnaire for Health Care Work-
ers, originally developed by the WHO (2009) (13). The ques-
tionnaire contains 25 items with both multiple choices
and “Yes” or “No” questions in the English language but
translated into the Persian language for proper under-
standing. The questionnaire administration took about
20 minutes to complete. The respondents were requested
to complete the survey without discussing it with one an-
other. The questions encompassed queries on washing
hands or the use of alcohol gels, the use of gloves and
masks, and the correct procedure for hand hygiene. There
were no floor and ceiling effects.

Attitude was measured using 19 questions where the
respondents were given the option to select on a 1- to 7-
point scale between not effective and very effective or very
low and very high. The instrument was the Questionnaire
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for perception survey for health care workers, originally
developed by the WHO (2009).

The content validity of the questionnaire and checklist
was determined through review by a panel of experts, who
were asked to comment on whether the questionnaire ad-
equately sampled hand hygiene knowledge; whether the
questions and items in the questionnaire were accurate,
clear, and easy to understand; whether the instructions
were clear and complete; whether any of the questions or
statements were likely to discourage the participant from
answering; and whether the response options were ade-
quate for the questions and statements. The expert review-
ers were also asked to give suggestions on possible im-
provements to the questionnaire and to comment on the
relevance of the statements in the beliefs scale. Face va-
lidity was determined through 2 episodes of pilot testing
the questionnaire on sixth-year medical students. The de-
velopment and validation of the original instrument is de-
scribed by the WHO (2009). As part of the validation in the
Iranian setting, additional items from the original piloted
version of the questionnaire were included in the scales for
reliability testing. The reliability indices of the scales were
assessed using Cronbach’s alpha. The alpha value of the
questionnaire was 0.77 in the pilot study and 0.75 in this
study, which are considered (14, 15).

For the assessment of practice, a checklist was used
to record practical activities performed by the residents.
A specialized training session was conducted for the se-
lected individuals who served as observers of hand hygiene
compliance during the evaluation phase of the study. The
observers were taught how to openly and objectively ob-
serve and monitor hand practices and to gather data on
hand hygiene using the WHO hand hygiene methodology
(4, 16). Time for the procedure, sequence, and steps of the
hand hygiene procedure was recorded. Information on the
residents’ demographic variables and number of years on
course was also collected.

3.2. Training Phase

The training phase included direct lectures to 256 resi-
dents concerning the WHO Guidelines on Hand Hygiene in
Health Care and their implementation strategy and tools,
including why, when, and how to perform hand hygiene
in health care (15). The training programs were conducted
to raise awareness among the residents in all specialties.
The training sessions were conducted separately for the
resident groups by the research team at the hospital’s con-
ference hall using PowerPoint presentation, and training
handouts were given to each participant. Each training ses-
sion was held once and lasted for 2½ - 3 hours and also in-
volved groups comprising 15 residents per group. A total of
17 training sessions were held and finally a make-up session

was held for the residents who for whatever reason were
not involved.

3.3. Direct Observation Phase

During the third phase, hand hygiene compliance was
evaluated by the trained observers using the direct ob-
servation technique described in the WHO Hand Hygiene
Technical Reference Manual (17). To avoid a Hawthorne
effect, where participant behavior is influenced by the
awareness of the physical presence of the observer, the
researcher was indistinguishable in the setting. The lo-
cations of the observations were prescheduled, and the
observations were conducted daily, in prespecified 20-
minute periods during the morning visit hours. The pe-
riod of observation was formally announced to the head
physician of the various wards. The observers were in-
structed to respect the patients’ privacy and not interfere
with the health care activities being carried out during the
session. The observers were also instructed not to perform
the observation in extreme situations (e.g. in high emer-
gency medical treatment) since they may not reflect a “s-
tandard” care situation. All the observers stood or sat close
to the point of care while observing: close enough to see
but not interfere with patient care activities. Each obser-
vation form was checked immediately after the observa-
tion session and the end time, duration of the session, and
signature were entered. The participants remained anony-
mous and unaware of the observers’ presence.

Data cleanup and cross-checking was done before anal-
ysis. The data from the questionnaire were coded and en-
tered into a computerized database and analyzed using
statistical package for the social sciences (SPSS), version
17. Different KAP studies have drawn upon different ana-
lytic methods. In the present study, descriptive analysis
was employed to characterize the demographic data and
the responses given by the study groups. Bivariate anal-
ysis was used to assess unadjusted associations between
the outcome variable (knowledge score) and the demo-
graphic characteristics. The χ2 test and the Fisher exact
test were used to analyze the qualitative variables. Since
the quantitative variables had no normal distribution, the
Mann–Whitney test and the Kruskal-Wallis method were
utilized. A P value <0.05 was considered statistically signif-
icant.

A scoring system was used where 1 point was awarded
for each correct response to knowledge, positive attitudes,
and good practices. Incorrect knowledge, negative atti-
tudes, and poor practices were given 0 points. The cutoff
values to determine good, moderate, and poor levels were
taken from previously published studies with some modi-
fication to suit our purpose (1, 10). A score > 75% was con-
sidered good, 50% - 74% moderate, and < 50% poor.
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4. Results

4.1. Demographic Data

A total of 256 medical residents were recruited in the
current study. The mean age (± standard deviation [SD])
of the participants was 30.9±3.8 years. Of the 256 respon-
dents, 133 (52%) were female and 123 (48%) male. Of the
entire study population, a minority (16.4%, 42 out of 256)
claimed to have received formal training in hand hygiene.

The residents were receiving training in different spe-
cialties: internal medicine (28.5%), emergency medicine
(23.4%), intensive critical care (3.1%), surgery (11.7%), obstet-
rics and gynecology (8.2%), and pediatrics (4.3%); and the
remaining 20.7% identified themselves as “other”. Among
the study population, 111 (43.4%), 92 (35.9%), 46 (18%), and 7
(2.7%) were in the first, second, third, and final years of the
course, respectively.

4.2. Knowledge about Hand Hygiene

A total of 256 study residents were recruited using stan-
dard questions with a response rate of 100%. Overall, the
students’ knowledge scores ranged from 8/25 to 20/25, and
the mean score was 14.1/25 (± 2.6). In other words, the level
of knowledge about hand hygiene was moderate (168 of
256, 65.7%) among the total study population. Only 4.3% of
the participants (11 of 256) had good knowledge regarding
hand hygiene, while 26.9% had moderate knowledge and
the majority (67%) had poor knowledge.

The mean scores of the residents’ knowledge based on
different categories are given in Table 1.

4.3. Attitudes Toward Hand Hygiene

The residents were surveyed on their attitude toward
the effect of hand hygiene on health care-associated infec-
tions. Overall, the results were disappointing as the major-
ity of the students had poor attitudes. Forty-nine percent
(n = 124) of the residents responded to the questions on
hand hygiene attitudes and only 20% (n = 51) managed to
identify the correct answer. The percentages of the respon-
dents and the correct responses to the questions on hand
hygiene attitudes based on different categories are demon-
strated in Table 2.

4.4. Practice of Hand Hygiene

With respect to hand hygiene practices, only 3.1% (n =
8) of the medical residents adhered to the 8 standard steps
and only 12.1% (n = 31) washed their hands between 20 and
30 seconds. The residents’ mean hand hygiene step was
4.5, ranging from 1 to 8. The mean hand hygiene time was
12 seconds, ranging from 10 to 16. Additionally, only 2 (0.8%)
residents complied with the sequences of hand hygiene.

There was a significant difference in performance on
hand hygiene between the residents on different years,
while there was no significant difference in the category
scores between the residents (Table 3).

4.5. Direct Observation

The observation was carried out among the same resi-
dents (n = 256) during the morning visit hours in the ward.
It was observed that none of the residents performed hand
washing with available means (water and hand-washing
liquid) in the morning visit hours.

5. Discussion

Although hand hygiene is a very simple procedure and
has long been deemed one of the most important infec-
tion control measures, the compliance rates by health care
workers are generally reported to be low (1, 9).

The results of the current study revealed that all the Ira-
nian residents had poor hand hygiene compliance. This
finding is lower than that reported in other studies done
via a similar method in Asian countries like Kuwait and In-
dia (16, 18). This may be due to a lack of hand hygiene re-
sources in our hospitals, specifically Imam Hossein hospi-
tal, and there may be insufficient knowledge about hand
hygiene. An alternative explanation is that although guide-
lines are simple and easy to learn, translating them into
practice in a working environment is a challenge. And
this is while poor hand hygiene compliance on the part
of health care workers and its complication of health care-
associated infections have impact on patients, visitors, and
health care workers (6).

In the present study, the medical residents had moder-
ate knowledge about hand hygiene, which was a positive
finding. In a similar survey by Colosi et al. Italian health
care students’ knowledge mean score was better than that
of Iranian residents (19).

Knowledge about hand hygiene was found to be signif-
icantly better among the obstetrics and gynecology med-
ical residents when compared to the others. Their bet-
ter score may be due to a good preclinical skills train-
ing program. The low level of knowledge of hand hy-
giene among the emergency medical residents may be at-
tributed to their poor educational background and non-
provision of this information by their immediate superior.
The existing literature contains no similar study for com-
parison; nonetheless, previous observational studies have
found that nurses tend to have better hand hygiene prac-
tices than doctors (20, 21).

The female medical residents’ mean knowledge score
was higher than that of their male counterparts. There is
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Table 1. Mean Score of the Residents’ Knowledge Based on Different Categories (Maximum Score = 25) a

Parameter Values b Mean± SD Median IQR P Value

Age group, y

≤ 30 136 (53.5) 14.2 ± 2.5 14 12 to 16 0.737 c

> 31 118 (46.5) 14 ± 2.6 14 12 to 16

Gender

Female 133 (52) 14.5 ± 2.6 15 12 to 16 0.023 c

Male 123 (48) 13.7 ± 2.5 14 12 to 16

Specialty

Internal medicine 73 (28.5) 14.4 ± 2.7 15 12 to 16 < 0.001 d

Surgery 30 (11.7) 13.6 ± 2.6 14 12 to 15

ICU 8 (3.1) 13.5 ± 2.2 13.5 11.5 to 15.5

Other 53 (20.7) 14.9 ± 2.2 15 14 to 17

Obstetrics and gynecology 21 (8.2) 15.6 ± 2.5 16 14 to 18

Emergency medicine 60 (23.4) 12.9 ± 2 13 12 to 14

Pediatrics 11 (4.3) 13.6 ± 3.4 14 10 to 16

Year on the course

First 111 (43.4) 14.1 ± 2.5 14 12 to 16 0.982 d

Second 92 (35.9) 14.1 ± 2.6 14 12 to 16

Third 46 (18) 14.1 ± 2.6 14.5 12 to 16

Fourth 7 (2.7) 14.4 ± 2.1 15 13 to 16

Taking training on hand hygiene

No 214 (83.6) 13.9 ± 2.5 14 12 to 16 0.005 c

Yes 42 (16.4) 15.1 ± 2.8 16 13 to 17

Total 256 (100) 14.1 ± 2.6 14 12 to 16

a Abbreviation: IQR: Interquartile Range.
b Data are presented as No. (%).
c Based on the Mann-Whitney test.
d Based on the Kruskal-Wallis test.

considerable evidence to confirm our finding (22). Train-
ing in hand hygiene was found to be significantly associ-
ated with the residents’ knowledge of hand hygiene. Those
who were trained had more compliance than those who
were not trained. This finding also chimes in with some
other investigations conducted in the United Kingdom
and China showing that training had a positive relation-
ship with hand hygiene compliance in all medical staff (9,
23). This may be due to the fact that training builds the ca-
pacity of medical residents, which has a significant associ-
ation with hand hygiene compliance. Indeed, training can
be crucial in terms of hand hygiene compliance; and by ex-
tension, post-training follow-up may contribute to better
hand hygiene.

In the current survey, the participants’ level of attitude
toward the various aspects of health care-associated infec-

tions was low inasmuch as only 25 (20.16%) residents were
aware about some infections that a health care worker can
acquire from a patient. The failure of over 50% of the res-
idents to answer the question is worrisome. Also, there
were wide areas where the level of attitude was low, partic-
ularly regarding infections that a health care worker can
transmit to a patient (8, 10, 20). Consequently, this spe-
cific population needs to receive far better training vis-à-
vis hand hygiene if the rates of health care-associated in-
fections are to be lowered. In our study, the surgery and in-
ternal medicine residents showed better attitudes toward
hand hygiene than the residents of other specialties. This
finding demonstrated that the Iranian final-year medical
residents and also the medical residents who were trained
had better attitudes toward hand hygiene.

In the current study, although the Iranian medical res-
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Table 2. Percentages of the Respondents and the Correct Responses to the Questions on Hand Hygiene Attitudes Based on Different Categories a

Category Total (%) Respondents (%) Correct Response (%) Median IQR P Value

Age group, y

≤ 30 136 (53.5) 68 (50) 13 (5.1) 25 13 to 50 0.1 b

> 31 118 (46.5) 56 (47) 12 (4.6) 30 20 to 40

Gender

Female 133 (52) 64 (48) 13 (5.1) 30 20 to 50 0.1 b

Male 123 (48) 60 (49) 12 (4.6) 30 15 to 40

Specialty

Internal 73 (28.5) 45 (62) 10 (3.9) 30 15 to 40 0.005 c

Surgery 30 (11.7) 19 (63) 5 (1.9) 25 20 to 45

ICU 8 (3.1) 2 (25) 1 (0.4) 50 20 to 80

Other 53 (20.7) 27 (51) 4 (1.5) 30 10 to 50

Obstetrics and gynecology 21 (8.2) 8 (38) 1 (0.4) 20 8 to 53

Emergency 60 (23.4) 21 (36) 3 (1.2) 25 20 to 40

Pediatrics 11 (4.3) 2 (18) 1 (0.4) 55 40 to 70

Year on the course

First 111 (43.4) 52 (47) 10 (3.9) 30 20 to 50 0.005 c

Second 92 (35.9) 44 (48) 8 (3.1) 25 13 to 40

Third 46 (18) 24 (52) 5 (1.9) 33 20 to 50

Fourth 7 (2.7) 4 (57) 2 (0.8) 28 20 to 33

Taking training on hand hygiene

No 214 (83.5) 99 (46) 10 (3.9) 30 15 to 40 0.04 a

Yes 42 (16.5) 25 (60) 15 (5.8) 35 20 to 57

Total 256 (100) 124 (49) 25 (9.7) 30 20 to 40

a Abbreviation: IQR: Interquartile Range.
b Based on the Mann-Whitney test.
c Based on the Kruskal-Wallis test.

idents had moderate knowledge about hand washing con-
cepts, they failed to apply proper hand hygiene techniques.
An unexpected finding was that none of the residents ad-
hered to the standards of time, sequence, and steps of hand
hygiene simultaneously. It has been suggested that the op-
timal duration of hand washing is between a minimum of
20 seconds and a maximum of 30 seconds. However, only
a few medical residents (12.1%) observed the optimal time
in the hand hygiene procedure. The majority of the resi-
dents cited time constraint as the salient reason for their
failure to comply with the hand hygiene procedure (data
not shown). Similar findings were reported by some pre-
vious studies among health care workers in that they as-
sociated their high workload with their non-adherence to
hand hygiene (1, 24).

Our results showed that only 8 residents washed their

hands in 8 steps, the standard steps required for effective
hand hygiene as documented in the WHO guidelines on
hand hygiene in health care. Furthermore, 99.2% of them
could not correctly identify the sequence of effective hand
washing. This finding is similar to the results of a previous
investigation reporting that 91.4% of its study population
could not correctly identify the sequence of effective hand
washing (25). Our findings also revealed that despite hav-
ing a satisfactory level of knowledge and awareness about
hand washing, the medical residents in Imam Hossein Hos-
pital had poor hand hygiene practice, which may be due to
possible inadequate hygiene supervision in the hospital.

In the present study, we held a training session to im-
prove the residents’ KAP concerning hand hygiene in or-
der to ensure that whatever was learned would be put into
practice. Our findings are in agreement with those re-
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Table 3. Mean Steps and Mean Times on Hand Hygiene for the Residents Based on Different Categories a , b

Parameter Values c Steps Time

Mean± SD Median IQR P Value Mean± SD Median IQR P Value

Age group, y

≤ 30 136 (53.5) 4.5 ± 1.5 4 4 to 5 0.964 d 12 ± 6 10 10 to 15 0.121 d

> 31 118 (46.5) 4.5 ± 1.3 4 4 to 5 13 ± 5 10 10 to 15

Gender

Female 133 (52) 4.5 ± 1.4 4 4 to 5 0.757 d 12 ± 6 10 10 to 15 0.907 d

Male 123 (48) 4.5 ± 1.4 4 4 to 5 12 ± 5 10 10 to 15

Specialty

Internal 73 (28.5) 4.3 ± 1.2 4 4 to 5 0.007 e 12 ± 5 10 10 to 15 0.039 e

Surgery 30 (11.7) 5.4 ± 1.6 6 4 to 7 13 ± 4 15 10 to 15

ICU 8 (3.1) 3.9 ± 1.6 4 3 to 5 17 ± 10 18 8 to 25

Other 53 (20.7) 4.3 ± 1.5 4 3 to 5 10 ± 5 10 5 to 15

Obstetrics and gynecology 21 (8.2) 4.9 ± 1.9 5 4 to 6 12 ± 8 10 5 to 10

Emergency 60 (23.4) 4.4 ± 1 4 4 to 5 13 ± 4 13 10 to 15

Pediatrics 11 (4.3) 5.1 ± 1.4 5 4 to 6 14 ± 10 10 5 to 20

Year on the course

First 111 (43.4) 4.4 ± 1.5 4 4 to 5 0.081 e 12 ± 6 10 5 to 15 0.034 e

Second 92 (35.9) 4.4 ± 1.5 4 3 to 5 12 ± 5 10 10 to 15

Third 46 (18) 4.8 ± 1 5 4 to 6 13 ± 5 15 10 to 15

Fourth 7 (2.7) 4.9 ± 1.1 5 4 to 5 14 ± 3 15 10 to 15

Taking training on hand hygiene

No 214 (83.6) 4.4 ± 1.3 4 4 to 5 0.085 d 12 ± 6 10 10 to 15 0.274 d

Yes 42 (16.4) 4.9 ± 1.7 5 4 to 6 13 ± 6 15 10 to 15

Total 256 (100) 4.5 ± 1.4 4 4 to 5 12 ± 6 10 10 to 15

a Standard steps = 8 and Standard time = 20 - 30 seconds.
b Abbreviation: IQR: Interquartile Range.
c Data are presented as No. (%).
d Based on the Mann-Whitney test.
e Based on the Kruskal-Wallis test.

ported by some previous studies (26, 27) insofar as train-
ing and knowledge, albeit fundamental, are not sufficient
to foster a behavioral change with respect to hand hygiene.
As regards the practice of hand washing before perform-
ing medical procedures in the morning visit hours, none
of the residents washed their hands. This observation is
concordant with the findings of some other studies (4, 23,
24) showing that improvement in hand hygiene compli-
ance remained low among doctors and other health care
workers. It is important to carry out training programs on
hand hygiene regularly for health care workers as it has
been associated with increased compliance with hand hy-
giene practices and reduction of infection (21, 23). Hand
hygiene training sessions should be conducted more fre-
quently for medical students with continuous monitoring
and performance feedback to encourage them to observe
correct hand hygiene practices. As doctors are the key play-
ers in the health care team, it is vitally important to pro-
vide them with optimal training to raise their knowledge
regarding the preventive measures against infectious dis-
eases. A study on hand hygiene among final-year medical

students suggested that poor compliance might have its
roots in a failure to learn this behavior at medical school
(28). Better education via a multifaceted approach in hos-
pital policies is required if KAP regarding infection control
practices is to be bettered. However, no clear evidence ex-
ists as to what constitutes the best way to teach or assess
the effectiveness of infection control training, despite rec-
ommendations that it should be included in the formal
medical and health sciences curriculum (11).

The level of hand hygiene compliance among the Ira-
nian residents in the present study is alarmingly low. Be
that as it may, a review of literature clearly demonstrates
a similarly dismal picture painted by other studies. The
situation in the health care centers of developing coun-
tries is even more unacceptable (16, 18, 20). All these find-
ings highlight the need for the current training programs
to target hand hygiene practices among medical students.
Fortunately, compliance with hand hygiene among health
care workers can be enhanced significantly through regu-
lar hand hygiene campaigns using posters and encourag-
ing peers to remind colleagues of hand hygiene (23).
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There are many issues concerning all aspects of hand
hygiene which remain unresolved. While hand hygiene
practices are simple, compliance with hand hygiene falls
in the domain of human behavior; and altering human be-
havior is complex and constitutes an enormous challenge.
This study was conducted in a large number of wards with
various designated specialties in a referral hospital in the
capital of Iran, Tehran. Our findings may, therefore, be gen-
eralized to all medical degree graduates who start intern-
ships in different designated hospitals across the country.
As the structures of the curricula and system of most Ira-
nian medical universities are similar, our findings should
serve as a basis for future research in medical education
and health care in Iran. The absence of such information
hampers the development of effective policies on hand hy-
giene both at national and local levels. The findings of this
study could serve as useful evidence for scholars interested
in this field.

The Iranian medical residents recruited in the present
study had moderate knowledge about hand hygiene. How-
ever, their levels of attitudes and practices were unsatis-
factory. This result demonstrates the low rate of hand hy-
giene compliance among Iranian medical residents due to
substantial deficiencies in their learning resources. Multi-
faceted and dedicated efforts must be undertaken to rec-
tify this attitude and behavior from the onset. Indeed,
we would highly recommend that medical schools seek
to modify and enrich their curriculum in order to im-
prove hand hygiene practices among their students. An
improved understanding of infection control and hand hy-
giene among medical students could play a major role in
curbing disease transmission when the current medical
students graduate and join the health care work force in
the future. A repeat of this study covering a longer period
of time is needed to confirm the observed results.
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