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Abstract
Introduction: According to the Centers for Disease Control and Prevention (CDC) as well as the World Health Organi
zation (WHO) recommendations, medical staff are obliged to decontaminate the skin of the hands before every single
patient contact. Materials and Methods: The study was performed by quasi-observation among the group of 188 medical
staff (nurses and physicians) working in three selected hospitals of the Łódź province. The procedure of hand washing
and disinfection performed directly before the patient contact according to the CDC and WHO recommendations were
observed. The results was subject to statistical analysis (p < 0.05). Results: During 1544 hours of observation 4101 activities
requiring hand washing were recorded. The medical staff obeyed the hand washing procedure before the patient contact
only in 5.2% of the situations. There was no activity observed before which hand hygiene was maintained in 100% of cases.
Observance of hand hygiene depended significantly on the type of the performed activity, the professional group, and the
workload index. A decrease in percentage observance of hand hygiene according to the time of the day was found to be of
statistical significance. The mean time of hand washing was 8.5 s for physicians and 6.6 s for nurses. Conclusion: The level
of observance of hand washing procedures among the medical staff prior to the patient contact appears to be alarmingly
below the expectations.
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INTRODUCTION

these two institutions are similar, although WHO in their

Requirements of the Centers for Disease Control and
Prevention (CDC) constitute generally accepted recom
mendations for hand hygiene among health workers [1]. In
May 2009, the World Health Organization (WHO) pub
lished guidelines on hand hygiene, in order to raise the
level of adherence to these recommendations, and thereby
reduce the transmission of microorganisms to patients and
medical personnel. In most points, recommendations of

guidelines take into account the differing cultural and
economic settings in various countries in an attempt to
provide the link between the developed and developing
countries [2].
The medical community makes use of various methods
of cleaning and disinfecting hands. These methods
include: social hand washing, hygienic hand washing,
hygienic hand disinfection by hand rub, and surgical
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hand washing. In the daily work of nurses and doctors
involving regular contacts with patients during minor
activities (blood collection and exchange of drains),
there is no need for surgical hand washing. The most
commonly used are, therefore, the first three of these
methods [1,2].
Social (normal) hand washing is simple hand washing
with soap and water, cosmetics, performed in everyday
conditions. Its aim is to get rid of visible dirt and me
chanically remove microorganisms present on the skin
surface. Running lukewarm water should be used. Fre
quent exposure to hot water may increase the risk of
dermatitis. The procedure of hand washing should last
at least 15 s, covering all surfaces of the hands and fin
gers [1]. If elbow taps are not provided, towels should
be used to open/close the taps [3,4]. In accordance with
the guidelines, social hand washing is required before
starting work [1,2].
For hygienic hand washing, washing or disinfecting or
both preparations are used that contain bactericidal
chemical compounds. The procedure for hygienic hand
disinfection that makes use of the “rubbing-in” me
thod is applicable for non-contaminated hands or hands
previously washed with ordinary soap and water. This
method uses antiseptic preparations, directly poured or
otherwise applied to the hands and then rubbed into
the skin until the hands are dry. The recommended du
ration of the procedure is at least 30 s. Indications for
hygienic hand washing or hygienic hand disinfection by
rubbing include the following circumstances:
–– prior to direct contact with the patient;
–– prior to invasive or nursing activities, regardless of
whether gloves are used or not;
–– prior to contact with blood, body fluids, mucous mem
branes, broken skin, before wound dressing, prior to
contact with burns and bedsores;
–– prior to contact with catheters, drains and equipment
parts directly in contact with the patient’s tissues;
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–– in case of contact with the patient, between the exami
nations of different parts of the body characterized by
different microbial contamination.
The World Health Organization (WHO) adds that in the
situations when disinfectants are not available, simple
washing hands with soap and water is sufficient.
Prior to administration of medicines, before preparing
food for eating, and before patient feeding, hand disinfec
tion using alcohol rub or washing hands with ordinary or
antibacterial soap and water is required.
All of the recommendations emphasize the necessity to
decontaminate the skin of the hands before any contact
with the patient, but also before protective gloves are to
be put on the hands [1,2,5].
The aim of the work was to assess the compliance with the
requirement of cleaning/disinfecting hands before each
contact with the patient.

MATERIALS AND METHODS
The study group comprised 188 participants (79% women
and 21% men; 66.5% nurses and 33.5% doctors) work
ing in six selected departments of three hospitals in the
Lódź province. Two departments were selected in each
of the hospitals: one – “increased risk” (operative) de
partment, and the other – conservative care department.
The “increased risk” departments employed 80 people
(25 doctors and 55 nurses). The other departments em
ployed 108 people (38 doctors and 70 nurses). All em
ployees of the departments specified above participated
in the study.
Data collection was performed by direct quasi-participa
tory observation that involved accompanying each mem
ber of the medical personnel (nurses, doctors) and re
cording all tasks performed by the personnel during the
observation unit. One clock hour was selected to be the
observation unit, during which all procedures performed
by the personnel were recorded. If, in the 60th minute of
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the observation unit, a participating doctor or nurse per
formed a hand hygiene-related procedure, the observation
was continued until the procedure was completed. For
each employee, a series of (random) observations within
three time periods was assigned: 3 independent observa
tion units in the morning (7–12 a.m.), 3 units in the after
noon (1–6 p.m.) and 3 units in the evening (7–11 p.m.).
Random selection in this case was achieved by starting
observation of the first person encountered in the depart
ment during the observation unit.
Continuity and repeatability of observation was ensured
by several–month stay of the investigator in the hospital
department, during day and night shifts, and during busy
and relatively quiet hours. The results of the observations
of individual hygiene procedures were recorded on spe
cially designed observation sheets.
The observed medical personnel was not informed about
the main purpose of the study to minimize the Hawthorne
effect – their behavior was therefore unaffected and natu
ral [6].
Compliance with hygiene procedures was defined as wash
ing hands at any time interval with soap and water or an
antiseptic, or rubbing a sanitizer into the hands immedia
tely before contact with the patient, as specified in the
recommendations of the Centers for Disease Control and
Prevention in Atlanta and the guidelines of the World
Health Organization:
–– before preparing and serving food,
–– before eating,
–– prior to patient care (bathing, making bed, dressing),
–– before invasive activities,
–– before wound dressing,
–– before touching catheters and medical equipment parts
directly in contact with the patient’s tissues,
–– before putting on gloves.
The duration of the hygiene procedures was mea
sured using an electronic stop-watch Magma 10
(Hanhart GmbH&Co. KG, Germany).
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The Research Ethics Committee approved the study pro
tocol (Resolution RNN/113/06/KE).
Statistical inference was conducted at the significance
level p < 0.05. Two-sided tests were used for the verifica
tion of statistical hypotheses. A logistic regression model
with random effects for the analysis of hygiene procedures
for hand washing was also used. In the random effect
model, a person was used as the grouping variable. The
random effect model was used to account for the within
person correlation.
All statistical analyses were conducted using the R Statis
tical Package (http://www.r-project.org).

RESULTS
During the entire study, the total number of observation
units was 1544. Out of these, 97 hours were observation
units during which there were no activities requiring hand
hygiene observed. During the remaining 1447 units, there
were reported, in total, 4101 activities that required hy
giene procedures before contact with patients. For statisti
cal analysis, 3498 operations were selected which, in accor
dance with the recommendations of the CDC and WHO,
require observing the full hygienic procedure (washing
or disinfection or both of hands and wearing protective
gloves).
The recorded average compliance of the medical person
nel to the hand-washing procedures required before con
tact with patients was as low as 5.2%.
A dependence was found at the significance level of
p < 0.001 between the compliance with the “BEFORE”
hand hygiene requirements on the type of activity to be
performed (Table 1). The hand-washing rule was ad
hered to most frequently before performing medical ac
tivities (biopsy and endoscopy). The medical personnel
washed their hands twice less frequently (13.1%) before
feeding the patients. This frequency, twice as high as the
average, can probably be explained by the fact that while
IJOMEH 2013;26(1)
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feeding the patients, the medical personnel did not use
protective gloves. It seems that the medical personnel
use protective gloves as a substitute for hand washing,
hence hand hygiene rules were adhered to considerably
less frequently before such activities as changing wound
dressing (9.6%), blood sampling (7.6%) or insertion of
vascular catheter (5.6%). Considering that urinary cathe
terization is a known risk factor for urinary infections,
and that this fact has been stressed by many authors in
the relevant literature, during performing that activity
it is absolutely necessary to obey the principles of good
sanitary practice. Of the 65 cases of catheterization in
spected during this study, less than a negligible (1.5%)
proportion was preceded by hand washing (hand washing
“before” the activity).
Compliance with the hand washing requirements before
the activity differed significantly in both observed profes
sional groups. Nurses used to neglect hand hygiene more

Table 2. Compliance with hand washing procedures before
activities requiring hygiene, depending on the profession
Hand washing before the activity
Profession

yes

no

n

%

n

%

Doctor

24

16.8

119

83.2

Nurse

157

4.7

3 198

95.3

p < 0.001.

often (the percentage of compliance: 4.7% vs. 16.8%,
p < 0.001) (Table 2).
The impact of the workload on adherence to hygiene re
quirements was also examined. Two indicators were de
fined for that purpose: the activity index and the index of
effective workload. The activity index (the number of ac
tivities requiring hand hygiene per time unit) did not sig
nificantly affect the compliance to hand hygiene (Table 3).
The workload index defined in this way does not reflect

Table 1. Compliance with hand washing procedure before activities requiring hygiene, depending on the activity type
Activity

Hand washing before the activity
(%)
yes

no

Collect blood

304

7.6

92.4

Insert/remove venflon

144

5.6

94.4

1 035

3.2

96.8

627

3.7

96.3

70

31.4

68.6

Change wound dressing

239

9.6

90.4

Insert urinary catheter

65

1.5

98.5

Touch equipment that comes in direct contact with mucous
membranes

82

8.5

91.5

8

12.5

87.5

Contact with the patient’s excrements (pampers change)

183

1.6

98.4

Patient nursing (washing)

576

2.8

97.2

Record arterial blood pressure

167

4.8

95.2

Physical examination of the patient

441

2.5

97.5

Feed the patient

160

13.1

86.9

Install/remove drip
Inject
Perform biopsy/endoscopy

Perform per rectum examination/enema

p < 0.001.
116
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Table 3. Compliance with hand washing procedure before
activities requiring hygiene, depending on the activity index
Activity
index*

Hand washing before the activity
yes

no

n

%

n

%

1–3

82

6.1

1 272

93.9

4–6

56

4.7

1 125

95.3

>6

43

4.5

920

95.5

* The number of activities requiring hand hygiene during an observa
tion unit.
p = 0.86.

Table 4. Compliance with hand washing procedure before
activities requiring hygiene, depending on the index of effective
workload
Index of
effective
workload
(min)*

Hand washing before the activity
yes

no

n

%

n

%

1–15

17

3.1

535

96.9

16–45

109

5.2

1 978

94.8

≥ 46

55

6.4

804

93.6

* The total working time in an observation unit.
p = 0.016.
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the actual workload of the employee. The administra
tive work in its broad sense affects personnel-workload
and -overload, so it can also affect the compliance with
hygiene procedures. In this study, we developed a diffe
rent type of indicator, which reflected the true workload in
terms of the time spent on work in general during the ob
servation unit. The index defined in that way – the index of
effective workload (the total time devoted to work during
the observation unit including cleaning work, administra
tive work, etc.) – had a significant effect on the compliance
with hand-hygiene procedures practiced before contact
with the patients (Table 4).
There was no statistically significant dependence on the
type of department (Table 5), or its character (Table 6).
The recommendations on hand hygiene before contact
with the patients or potentially infectious material were
equally neglected in all departments.
The compliance with the hygiene requirements was noted
to be slightly lower, on the border of statistical significance
(p = 0.12), during the evening shifts (Table 7).
In addition, hospital infection control teams were asked
to assess the compliance with the recommendations on
hygiene and respecting the guidelines developed by these

Table 5. Compliance with hand washing procedure before activities requiring hygiene, depending on the type of department
Hand washing before the activity
Department

yes

no

n

%

n

%

surgery department

29

5.2

526

94.8

medical care department

44

5.1

817

94.9

42

6.8

577

93.2

8

4.1

185

95.9

surgery department

18

4.7

362

95.3

medical care department

40

4.5

850

95.5

Hospital 1

Hospital 2
surgery department
medical care department
Hospital 3

p = 0.60.
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No relationship was noted between those ratings and the
compliance with the hygiene requirements before contact
with the patients or potentially infectious material in the
departments (p = 0.5).
The mean duration of hand washing prior to activities,
which require it was 8.5 s in doctors and 6.6 s in nurses. In
the “increased risk” departments, hand-washing time be
fore service was longer (7.4 s) than in other departments
(6.1 s) (Table 8).

Table 6. Compliance with hand washing procedure before activities
requiring hygiene, depending on the character of the department
Character of the
department

Hand washing before the activity
yes

no

n

%

n

%

Medical care

92

4.7

1 852

95.3

Increased risk

89

5.7

1 465

94.3

p = 0.35.

Table 7. Compliance with hand washing procedure before
activities requiring hygiene, depending on the time of day

DISCUSSION

Hand washing before the activity
Time of day

yes

The problem of nosocomial infections is not only the di
lemma of services responsible for dealing with them, but it
is also important for people working in the hospital. The
organization of hospital work should be designed in a way
that most efficiently eliminates such infections; the hands
of medical personnel are the major vectors of transmit
ting them. In the historical sources there is evidence of
a correlation between the transmission of nosocomial in
fections and hand hygiene. Ignaz Phillipp Semmelweis was
the first to note this relationship and recommended that
doctors and students wash their hands after each visit in

no

n

%

n

%

7–12 a.m.

117

6.1

1 806

93.9

1–6 p.m.

37

5.0

699

95.0

7–11 p.m.

27

3.2

812

96.8

p = 0.12.

teams by the personnel of individual investigated depart
ments. The compliance was rated as good in case of two
departments, as average in case of other two departments,
and as poor in case of the remaining two departments.

Table 8. Time devoted to washing/disinfecting hands before the activities
Hand washing time before the activity (s)
Department

doctors

nurses

mean

median

range

mean

median

range

10.1

11.0

6.4–11.3

7.2

6.0

1.00–18.3

8.2

7.7

4.2–15.12

6.0

5.3

1.15–13.2

surgery department

9.5

8.0

3.22–19.48

8.0

7.1

2.07–35.49

medical care department

3.1

3.1

3.12–3.12

8.0

7.4

3.04–13.86

surgery department

4.1

4.1

4.14–4.14

5.5

6.1

1.43–11.26

medical care department

5.4

5.0

4.52–7.14

5.9

5.2

1.42–14.92

8.5

7.6

3.12–19.48

6.6

6.0

1.00–35.49

Hospital 1
surgery department
medical care department
Hospital 2

Hospital 3

Total
118

IJOMEH 2013;26(1)

COMPLIANCE WITH HAND HYGIENE    

the dissecting room and before contact with a pregnant
woman. This made it possible to reduce the rate of puer
peral septicemia [7].
Although observing the rules of hand hygiene is the cheap
est way to interrupt the routes of transmission of microor
ganisms in the hospital, the problem of non-compliance
with the rules of asepsis and antisepsis still exists. Numer
ous references to that problem may be found in relevant
literature. The study involving the observation technique,
conducted in 1998 in the U.S., that evaluated the use of
hand-washing techniques by medical personnel during
their work for 6 weeks, showed that the frequency of hand
washing was dependent on factors such as occupation
(doctors – 37.4%, nurses – 32.6%) and the nature of the
activities (bathing a patient – 83.3%, collecting blood sam
ples – 77.6%, changing wound dressing – 64.7%, examin
ing a patient – 47.5%, empting a bedpan – 44.1%) [8].
A relationship between hand washing/disinfecting and the
type of activity was found in this study. Similarly, no activity
was noted before which medical personnel would totally
(100%) adhere to the rules of good hygiene. Tvedt et al.
confirmed the above results, since in their study only 50.4%
of the investigated medical personnel performed the
recommended hand hygiene procedure, and only 20% per
formed it correctly [9]. Like in our study, there were doubts
concerning the fact whether the hygiene procedures were
performed properly. This is evidenced by too short time de
voted to hand washing (8.5 s in doctors and 6.6 s in nurses).
The Boston questionnaire study showed, among the medi
cal personnel of two hospitals, that 87% of the respondents
felt that hand hygiene was a very important element in pre
venting infections and that 70% of them claimed that they
complied with the requirements of hand hygiene. Unfortu
nately, it was not confirmed in practice, because only 14%
of the respondents washed their hands before contact with
the patients [10].
Results of other publications also point to a lower level
of compliance with hygiene procedures than the one

ORIGINAL PAPERS

indicated by subjective responses. Similar conclusions
were obtained in a study conducted at the University
Hospital in Geneva in 1994, focusing on 307 observa
tion sessions lasting 20 minutes each. The study subjects
were 1043 medical workers (520 nurses, 158 doctors, 166
auxiliary personnel, 199 other medical personnel) work
ing in 48 departments. Compliance with the hand-washing
procedures was recorded only in 48% of the participants
and it varied depending on the category (nurses 52%,
doctors 30%). Hand hygiene rules were least adhered to
in intensive care units (36%) and surgical departments
(47%) and were most adhered to in the pediatric depart
ments (59%). Despite such a low rate of compliance with
hospital hand hygiene rules, the authors suggest that the
results may still be overestimated. The observers tried to
work as discretely as possible, but the medical personnel
were likely to change their behavior due to the aware
ness of being watched; therefore, the actual situation in
regards to observing the guidelines of hygiene could be
even poorer [11].
The statistical analysis of the results of this study showed
no correlation between the compliance with the hand hy
giene procedures and the type of department. The hygiene
recommendations were equally ignored in all depart
ments. In 2002, observational studies were conducted in
a city hospital in Ireland on a group of 73 medical workers.
The average level of compliance with the hygiene proce
dures was 51%, and varied depending on the category of
the personnel (nurses 56%, doctors 31%) [12]. Another
study reports the average hand hygiene adherence rate
of 50% and – similarly to the previously described stud
ies – points to a difference between the health professio
nal categories (nurses 52%, doctors only 23%) [13]. Polish
reports indicate that the poorest levels of compliance with
proper hand hygiene rules were recorded in physicians [4].
The present study also showed profession-dependent dif
ferences in the adherence to hygiene procedures. It was
shown, however, that it is the nurses that apply suitable
IJOMEH 2013;26(1)
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hygiene procedures less frequently, perhaps because of
higher workload and considerably more frequent direct
contacts with the patients.
The results of the univariate analysis indicate that the
medical personnel adhered to the hand washing proce
dures before contact with the patient only in 5.2% of the
cases. This is a much lower proportion than the one re
ported by other authors [11,14–18]. According to the best
knowledge of the authors, this is the only study using par
ticipatory observation, in which the subjects, in addition to
being ignorant of the true aim of the study, were intention
ally diverted to the issues remote from the compliance with
the principles of hygiene. This study managed to eliminate
the Hawthorne effect [6], and therefore it may be hoped
that the behaviors of nurses and doctors were natural and
not modified by the presence of the researcher. Perhaps
this is the reason for a far lower level of compliance with
the hygiene procedures compared to the results of the pre
viously reported research, which could be somewhat over
estimated, as noted by the authors themselves.
Pittet et al. found that hygiene adherence was higher at week
ends (59%) and night-time work (55%) than on weekdays
(46%) [11]. This is explainable by lesser workload in those
periods. The present study indicates that medical personnel
during night hours of their duty comply with the hand hy
giene requirements less frequently than during the afternoon
and early morning duty hours. With similar structure of their
activities, and with a similar difference in the workload, the
day/night difference in complying to the hand hygiene rules
may be attributable to more strict supervision exercised dur
ing morning and afternoon hours by the head of the hospital
departments or the head nurse. Workload expressed in terms
of the fraction of time devoted to work in general during one
observation unit (work at the bedside, administrative work,
cleaning, etc.) significantly affected the level of compliance
with the hygiene procedures before contact with the patient.
Interestingly, the greater was the index of effective workload,
the more often the hand washing procedure before contact
120
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with the patient was obeyed. This aspect of the work requires
further analysis.

CONCLUSION
The level of compliance with hand washing procedures
among the medical personnel prior to contact with the pa
tient is drastically below the expectations.
The compliance with the procedures occurred less fre
quently as the day went on. Inadequate compliance with
the hygiene procedures as well as too short hand washing
time point to the need to take action to increase the level
of knowledge of hospital hygiene and encourage proper
behavior.
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