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Hand Hygiene Compliance by the Health Care Staff in a Pediatric Hospital
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Background: Hospital acquired infections lead to significant morbidity and mortality in hospitalized patients. Proper implementation 
of hand hygiene by health care personnel (HCP) prevents nosocomial infections.
Objectives: To monitor hand hygiene compliance by the medical and nursing staff in different wards of a children’s hospital.
Patients and Methods: Four wards were selected for surveillance. In observation periods of 20 minutes each, a trained Pediatric resident 
observed four patient beds and hand hygiene behavior of health care professionals, physicians (house staff) and nurses, before and after 
touching the patients. The contacts were classified as ‘high-risk’ if the person came in contact with body fluids or ‘low-risk’ if there was no 
such contact. Findings were documented on a predesigned Hand Hygiene Observation Tool.
Results: Overall, 510 patient contacts were observed and 1020 hand hygiene opportunities before and after patient contact were recorded. 
In total, 302 contacts (59.2%) were low risk and 208 (40.7%) were high risk. The HCP used disposable and surgical gloves before 87, (41.82%) 
high risk and 27, (8.94%), low risk contacts;  however, no hand washing or the use of alcohol hand rubs before contact was recorded by the 
observer stationed by the patients’ bed-side. The observer could not ascertain if the HCP washed their hands before entering the 3-6 bedded 
rooms. 
Conclusions: Serious lack of adherence to standard protocols for hand hygiene by the HCP together with inappropriate glove use, calls for 
an urgent strategic planning to educate, train and motivate the health care personnel in all aspects of hand hygiene practices.
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Implication for health policy/practice/research/medical education:
Hand hygiene is crucial for prevention of nosocomial infections. This paper highlights the faultlines in the implementation of hand hygiene in a chil-
dren's hospital.
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1. Background
Health care personnel (HCP) have been trained to de-

liver the best care to patients, without causing harm; 
however, the fact remains that the delivery of health care 
is associated with safety hazards, especially nosocomial 
infections. These infections constitute a significant prob-
lem in hospital care leading to significant morbidity and 
mortality in hospitalized patients (1, 2). The estimated 
incidence of hospital acquired infections (HAI) varies 
between developed and developing countries; however 
figures of about 1.5 million patients experiencing nosoco-
mial infections at any given time have been quoted by the 
World Health Organization (1). Burden of HAI increases 
significantly in poor resource settings and with high risk 
patients, such as those admitted in intensive care units, 
or neonatal wards (1, 2).

Health care personnel (HCP) have been recognized as 
the prime source for transferring pathogenic microor-
ganisms between different patients via unclean hands. 

HCP hands harbor resident microorganisms just under 
the stratum corneum, as well as transient flora that are 
readily transferred from one patient to the other (1, 3). In 
a study conducted in Iran, it was revealed that the rate 
of contamination of health workers’ hands by bacterial, 
viral and/or fungal pathogens after patient care episodes 
may be as high as 73.1%, furthermore, the majority of the 
pathogens isolated in that study can cause nosocomial 
infections (2). Since the mid-nineteenth century, it has 
been acknowledged that hand cleansing by HCP is one of 
the most effective measures for preventing nosocomial 
infections, and decreasing the morbidity and mortality 
associated with hospital care (1, 3, 4). Hand hygiene in-
corporates any procedure that leads to hand cleansing; 
washing hands with soap and water removes transient 
flora, while using alcohol based hand rubs eliminates 
both transient and resident flora, but it does not clean 
obviously soiled hands (1, 5).
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Opportunities for implementing hand hygiene have 
been defined by the WHO as 'five moments': before touch-
ing the patient, before aseptic procedures, after body flu-
id exposure, after touching a patient, and after touching 
patient surroundings (1, 3, 6).

Regular surveillance of hand hygiene implementation 
in health care settings, especially hospitals, is an essen-
tial component of infection control programs. Methods 
advocated for measuring adherence of HCP to hand hy-
giene include; automated monitoring equipment, prod-
uct consumption, self-reporting, patient-reporting, and 
assessment through direct observation (1, 7).

2. Objectives
In this study, we aimed to monitor hand hygiene com-

pliance by the medical house staff and nursing personnel 
in different wards of a children's hospital affiliated with a 
University of Medical Sciences in Tehran.

3. Patients and Methods
The infectious diseases department, emergency ward, 

gastrointestinal department, which had three sec-
tions (rheumatology, endocrinology and gastroenter-
ology), and the pediatric intensive care unit (PICU), of 
a children's hospital were selected for observation of 
HCP’s hand hygiene behavior. Trained observers were 
stationed by the patients’ bed side to monitor hand 
hygiene practices and document the results on two in-
formation sheets, Form 1 and 2. Form 1 was designed to 
record hand hygiene facilities available in the wards, i.e. 
the number and accessibility of hand washing stations 
and alcohol hand rubs (AHR), type of water faucets (el-
bow operated, electronic), hand dryers and display of 
hand hygiene posters.

The second form (Form 2) was an information sheet 
designed in accordance with the hand hygiene obser-
vation tool devised by researchers at the Royal Free and 
University College Medical School, in the United King-
dom (8).

Data recorded on the information sheet was as follows: 
during a specific time slot of 20 minutes, the observer 
would first define the field of view, i.e. patients occupy-
ing a specific number of beds (3-4 beds in one session); 
then record all opportunities for hand hygiene by a 
health care professional, ( resident, intern, or nursing 
personnel) who approached the patient. The 'oppor-
tunities' were divided into two: before touching the 
patient, and after touching the patient. These opportu-
nities could be a 'high-risk' contact if the HCP came in 
contact with the patient's body fluids; examples of high 
risk contact included; collecting blood, setting up an in-
travenous infusion, inserting a urinary catheter, endos-

copy, etc. Contacts were classified as 'low-risk' contact if 
there was no contact with body fluids, open wounds, or 
other secretions/excretions, but the HCP touched either 
the patient or their immediate surroundings. Instances 
of low risk contact involved tasks like; patient examina-
tion, recording heart rate or blood pressure, echocar-
diography, changing the patients’ clothes or bedding, 
etc.

Hand hygiene behavior by the HCP was classified into 
six actions: 1) Washing hands with soap and water; 2) 
Utilizing AHR; 3) Using disposable gloves; 4) Wearing 
sterile gloves; 5) Decontaminating hands and using 
gloves; 6) No action. We added the actions of donning 
disposable or sterile gloves to our information sheet, 
although glove use was not part of the original hand hy-
giene observation tool (8).

Hand hygiene compliance was calculated by the fol-
lowing formula:

Overall compliance, % = Number of soap + AHR behav-
iors × 100/total hand hygiene opportunities

Using disposable or sterile gloves without washing 
hands with soap and water or using AHR was recorded, 
but it was not considered as hand hygiene compliance 
and therefore it was not counted in the formula. SPSS 
software version 16 was used for the statistical analysis.

4. Results
Facilities for the implementation of hand hygiene 

available in the emergency ward, pediatric intensive 
care unit, infectious diseases department and the gas-
troenterology ward, are depicted in Table 1. The study 
team observed 510 patient contacts in these depart-
ments. A total of one-thousand and twenty hand hy-
giene opportunities were recorded (before and after 
patient contact). The highest number of records came 
from the infectious diseases ward; 302 contacts (59.2%) 
were low risk, and 208 (40.7%) were high risk (Table 2).

Observed contacts from the different HCP were as fol-
lows: nursing personnel 59%, pediatric residents 19.4%, 
medical students 15.5%, and fellowship physicians 6.1%. 
The number of hand washing events and/or use of al-
cohol based hand rubs before patient contact was zero. 
Four individuals used hand hygiene after removal of 
gloves following a high risk contact. Disposable gloves 
were used before 73 high risk and 14 low risk contacts, 
while sterile surgical gloves were used before 14 high risk 
and 2 low risk contacts. Overall, glove use was as follows: 
87 (41.82%) of high risk contact and 27 (8.94%), low risk 
contacts. There was no significant difference between 
the different departments in hand hygiene adherence, 
before or after contact (P = 0.2), disposable glove use, (P = 
0.4), or surgical glove use (P = 0.09, Table 3).
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Table 1.  Facilities Available for the Implementation of Hand Hygiene in Different Departments a

Ward Infectious Diseases Gastrointestinal, Rheumatology 
and Endocrinology Department PICU Emergency 

Ward

Facility Available Yes No Yes No Yes No Yes No

Hand operated taps × × × ×

Elbow operated taps × × × ×

Electronic taps × × × ×

Paper towels for drying hands × × × ×

Electronic Hand dryers × × × ×

Hand hygiene posters near the Sink × × × ×

1 alcohol hand rub for each bed × × × ×

1 alcohol hand rub for each personnel × × × ×
a  Abbreviation: PICU, pediatric intensive care unit.

Table 2.  Observed Health Care Professional Contact With Patients in Different Departments a

Department Total Contacts
Risk Contact

Low High

Emergency Ward 101 61 (60.4) 40 (39.6)

Infectious Diseases Ward 206 121 (58.7) 85 (41.3)

PICU b 102 60 (58.8) 42 (41.2)

Gastroenterology Ward 101 60 (59.4) 41 (40.6)

Total 510 302 208
a  Data are presented in No. (%).
b  Abbreviation: PICU, pediatric intensive care unit.

Table 3.  HCP Hand Hygiene Behavior Observed in Different Departments of the Hospital a, b

HCP Behavior Before Contact With 
Patient

Number of Patient Contacts Observed in Different Departments
Emergency Room (n = 101) Infectious Diseases (n = 206) PICU (n = 102) GI (n = 101)

Hand washing
No 101 (100.0) 206 (100.0) 102 (100.0) 101 (100.0)
Yes 0 0 0 0

Using alcohol hand rub
No 101 (100.0) 206 (100.0) 102 (100.0) 101 (100.0)
Yes 0 0 0 0

Wearing disposable gloves
No 87 (86.1) 161 (78.2) 82 (80.4) 82 (81.2)
Yes 14 (13.9) 45 (21.8) 20 (19.6) 19 (18.8)

Wearing surgical gloves
No 97 (96.0) 196 (95.1) 100 (98.0) 101 (100.0)
Yes 4 (4.0) 10 (4.9) 2 (2.0) 0

Hand hygiene and wearing gloves
No 101 (100.0) 206 (100.0) 102 (100.0) 101 (100.0)
Yes 0 0 0 0

No action
No 18 (17.8) 55 (26.7) 22 (21.6) 19 (18.8)
Yes 83 (82.2) 151 (73.3) 80 (78.4) 82 (81.2)

a  Abbreviation: GI, gastrointestinal ward.
b  Data are presented in No. (%).
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5. Discussion
Our findings revealed that facilities available for the im-

plementation of hand hygiene in different departments 
were far from optimal. Bed to sink ratio varied from 10:1 
to 6:1 and bed to hand rub stations from 12:1 to 6:1; a study 
from India has shown no relationship between the num-
ber of sinks and hand hygiene behavior (9). All water fau-
cets were hand-operated, but apart from the emergency 
department, paper towels were not available for drying 
wet hands. It is important to drying the hands complete-
ly after washing, as microorganisms are transferred in 
much larger numbers from wet hands than dry hands 
(6). Alcohol hand rubs were available in all the wards, 
but not for every patient, and isopropyl alcohol was used 
to top-up the containers. It has been demonstrated that 
70% isopropanol or 70% ethanol is more effective against 
enveloped and non-enveloped viruses, than 4% chlorhexi-
dine or other medicated soaps (1, 5). Studies have also 
shown that ethanol hand rub is superior to isopropanol 
for eradication of viruses (5).

Different methods have been advocated for monitoring 
hand hygiene compliance; we used direct observation 
which is considered as the ‘Gold Standard’ by most au-
thors, although it may be prone to the ‘Hawthorne effect’ 
(7, 10, 11). In the present study, compliance with hand hy-
giene was observed covertly by a pediatric resident, in or-
der to make documentation as discreet as possible. It has 
previously been reported that if the HCPs are aware of be-
ing observed they may improve their adherence to hand 
hygiene by up to 55% (10, 11). In our study, we observed a 
complete lack of adherence to the standard protocols 
for hand hygiene designed by the WHO, CDC, and other 
health care management authorities, at all levels of the 
HCP, physicians and nurses alike (1, 3, 5, 7).

Rates of hand hygiene compliance vary in different 
parts of the world; 19.6% and 20% compliance have been 
reported from an Italian and a Spanish teaching hospital, 
respectively (12, 13) approximately 32% from an internal 
medicine ward of a University Hospital in Turkey (14), and 
34% in healthcare workers from a Pediatric Hospital in 
Rio de Janeiro in Brazil (15). A study from Southeast Iran 
regarding compliance of HCPs working in hemodialysis 
centers revealed a hand washing adherence rate of 58.7%, 
while a study from Mashad, Iran, reported a hand wash-
ing rate in the health staff of a general hospital as 8.5% 
(16, 17). A systematic review on hand hygiene compliance 
by the HCP reports a median compliance rate of around 
40%, with the lowest rates found in ICU settings (18).

We are unable to account completely for the wide dis-
parity found in the hand hygiene practices of HCP in 
our hospital and those reported from other parts of the 
world; a lack of awareness or lack of accessibility to AHR 
could be contributing factors. Only a few studies have 
dealt with the issues that determine HCP behavior (18). 
Some of the important factors that have been identified 
as having an impact on hand hygiene compliance in-

clude; high work load, lack of accessibility to AHR, con-
cerns about skin damage and lack of knowledge (18, 19). 
Moreover, it has been widely reported that compliance 
rates in physicians are consistently lower than nurses 
(18, 19). Although the HCP in our study did not comply 
with the standard recommendations for hand hygiene, 
they did use disposable or sterile surgical gloves for most 
situations that required hand hygiene implementation. 
Glove use is indicated in all situations involving blood ex-
posure risk or body fluid exposure that may be contami-
nated with blood, and also when caring for patients with 
clostridium defficile diarrhea, but it does not obviate 
the necessity for hand hygiene (1, 4). It is important that 
hands are washed thoroughly or AHR used after the re-
moval of gloves (4). In almost all of the observed contacts 
in our study, personnel did not wash their hands nor did 
they use AHR before donning disposable or sterile gloves 
and only four individuals performed hand hygiene after 
the gloves were removed. Inappropriate glove use, in-
cluding the use of gloves for low risk procedures, failure 
to remove gloves and failure to perform hand hygiene af-
ter glove use has been reported from other studies as well 
(20, 21). Some researchers have named glove use as one 
of the risk factors for poor adherence to hand hygiene 
and an increase in the risk of cross-infection, but other 
studies have refuted this observation (1, 4, 18, 20, 21). Not 
only does inappropriate use of gloves result in a waste 
of resources, but it may also cause an increase in the dis-
semination of pathogens between different locations, 
for example after putting on gloves the HCP may move 
from a clean to a dirty site and back to the clean site on 
the same patient, without changing the gloves (4, 18, 20). 
It has also been noticed that HCP may wear gloves for self-
protection, rather than for the prevention of infection 
transmission between patients (13).

Our study had some limitations; as AHR dispensers were 
situated outside the 3 to 6-bedded rooms and the observ-
ers were inside the rooms, they may have missed the use 
of AHR before the HCP entered the room, and thus un-
derestimated the level of conformity with standard hand 
hygiene guidelines. Nevertheless, it was observed that 
despite the presence of wash basins inside the rooms, the 
HCP did not wash their hands nor did they go out again 
to use the AHR between touching different patients.

Our study reveals a serious lack of adherence to stan-
dard hand hygiene protocols in all medical and nursing 
personnel, and highlights the need to educate HCP and 
increase awareness about the hazards of non-conformity 
with hand hygiene procedures. Facilities also need to be 
available for the implementation of hand hygiene in the 
different departments.
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