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summary

Introduction. Healthcare associated infections (HAIs) are a
cause of high morbidity, disability and reduced quality of life, as
well as mortality and rising costs for health systems. Preventing
the HAI risk by planning and implementing effective preventive
strategies is important to safeguard patient health.

Methods. The study aimed to evaluate the presence of proce-
dures and protocols for infection control, to assess the adhesion
to the different aspects of hand hygiene (HH) and hand wash-
ing technique by healthcare workers in six ICUs. A perspective
observational study was conducted in six ICUs. In each ICU, the
adherence by health care workers to both hand hygiene practices
and standard precautions was assessed, as well as the presence of
procedures and written protocols.

Results. The findings showed that in all the involved ICUs, 73 of
142 required protocols and procedures were available. Specifi-
cally, 59 of 79 were available for general measure of risk control,

Introduction

Healthcare associated infections (HAIs) are caused
by environmental pathogens or patient’s endogenous
flora [1]. HAIs are related to both pathogens and host
characteristics. Virulence, infectious load, and multiple
resistances against antibiotics are the aspects related to
the pathogen. The factors associated with the host char-
acteristics include age, chronic diseases, iatrogenic or
pathological immunosuppression. Furthermore, the use
of invasive diagnostic and therapeutic procedures is an
additional risk factors contributing to HAIs. In intensive
care unit (ICU), these risk factors are very common,
making ICUs the hospital wards with the highest inci-
dence of HAI [2]. Health care workers (HCWSs) hands
are the more frequent carriers for the responsible mi-
croorganisms. For these reasons, infections are often
associated to inadequate hand hygiene practices among
health care workers and poor clinical conditions during
hospitalization.

Scientific literature shows significant differences among
Countries and among departments of the same Country
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12 of 15 for hand hygiene, and 24 of 48 for standard precautions
and isolation measures. Also, the results showed highly variable
levels of adherence to the best hygiene practices in all the ICUs
involved in the study, with compliance rates ranging from 3% to
100%, and 73 of 142 required protocols were available at the
study time.

Conclusions. Overall, the involved ICUs showed low levels of
adherence to best hygiene practices. This suggests the need to
implement immediate strategies for infection control in the ICUs.
A multidisciplinary intervention could be effective in preventing
and control the HAI risk.score was reached only by the third year
students with regard to the proper HH. The level of knowledge
about HAI was inadequate.

A periodically check of nursing students’ knowledge would be
advisable in order to fill any gaps, improve training, reduce HAI
and increase prevention measures compliance.

with regard to the rates of infection, microorganisms,
sites of infection, and antibiotic resistance profiles [3].
Such discrepancies denote the need for aligning with
and disseminating knowledge and skills for healthcare
workers regarding best practices for preventing infec-
tions at the European and Italian levels [4, 5], as well as
the importance of an adequate surveillance system.

HAIs are not all preventable. Nevertheless, research has
shown that the majority of infections are preventable
through interventions based on effectiveness evidenc-
es [6]. The vascular catheter-related and urinary cathe-
ter-related avoidable infections percentage has been es-
timated to be 65% to 70%. The determinants of HAIs on
which it is possible to intervene for improving quality of
care are: a) deficiencies in technology (e.g. appropriate
safety devices) and structural work environment; b) poor
human resources management and work organization re-
lated to poor quality of interpersonal relationship, emo-
tional disorder, and inadequate communication among
staff members; c) health care practices that do not meet
gold standards in reducing the infection risk (e.g. inap-
propriate application of standard precautions for spe-
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cific diseases, and use of antibiotics) d) lack of infor-
mation for workers about infection control systems, and
poor participation in interventions for preventing or re-
ducing the infection risk. Promoting these aspects would
mean improve capacity in measuring and managing the
HAI risks. Fostering a correct adhesion to hand hygiene
(HH) and to the use of personal protective equipment,
could be a simple, efficacious and cost-effective strat-
egy. Despite it is well documented that compliance with
HH can reduce HAI rates and the antibiotic-resistant
pathogens cross-transmission [7, 8], non-compliance is
still a main problem in hospital care. In both developed
and developing Countries, health care workers have dif-
ficulty in adhering to hand hygiene practices [5, 9]. An
association was found between workload, infections and
poor adherence to HH practices. In fact, a Swiss study
showed that adherence to HH practices before device
contact was 25% during understaffing and workload pe-
riod, but increased to 70% at the end of this period [10].
Therefore, a way to reduce the HAI risk is to achieve
enduring improvements in HH by implementing effec-
tive programs able to increase compliance with best
practices in healthcare workers.

This study aimed to measure the adhesion to the best
practice in HH in six ICUs from four Italian hospitals.
Specifically, we considered the presence of procedures
and protocols for infection control and assessed the ad-
hesion rate to different aspects of HH by HCWs, as well
as the hand washing technique.

Methods

A perspective observational study was conducted in six
ICUs from six hospitals in the Centre and North of Ita-
ly, which voluntarily participated in the research. Each
ICU had mixed (medical and surgical) patients with a
separate ICU team (physicians, nurses, and nurse aide).
Table I shows the descriptive characteristics of the units
involved in the study.

A multidisciplinary work group was created to perform
the study. The study was carried out from October 2012
to June 2013.

In a first step, we developed a compendium of best prac-
tice in preventing infection named “Standard”, accord-
ing to the National and International scientific litera-
ture. The Standard was adopted by the ICUs and used
to create a check list in order to assess the presence of
procedures and protocols in each unit, as well as compli-
ance with both HH practice and technique by HCWs.
Specifically, the check list consisted in two parts. The
first part (check list A) aimed to verify the existence of
required protocols for infection control, guidelines, and
standardized procedures reported by head physician or
head nurse of the ICU. The second part (check list B)
aimed to verify by direct observations the adherence by
HCWs to the best evidence-based practices of HH dur-
ing the clinical practice [10]. The observations took into
account physicians, nurses and nurse aides.

The check list A data were collected by the research
team in two times: (1) at the beginning of the study and
(2) after six months in order to identify a baseline and
consequently analyze potential improvements in terms
of procedures and protocols for infection control.

The check list B data were collected from February to
May 2013 for two weeks by two external expert observ-
ers who were known by all other healthcare workers.
Specifically, data were collected in the morning shift
under suggestion of both head physician and head nurse,
due to high workload in the shift. From January to Feb-
ruary 2013, a pilot phase was performed to validate the
check list.

HCWs were observed during the recommended HH
practices including standard hand washing with soap
and water, or with an alcohol-based solution. As rec-
ommended by WHO, the study analyzed five HH steps:
(1) HH before touching a patient, (2) HH before clean/
aseptic procedures, (3) HH after body fluid exposure
risk, (4) HH after touching a patient, and (5) HH after
touching patient surroundings. Furthermore, we evalu-
ated hand washing technique by considering different
steps: (I) wetting the hands with water, (II) applying the
required amount of product (e.g. soap or alcohol solu-
tion) (IIT) covering all surfaces of the hands, (IV) rub-
bing the hands with a rotary movement, (V) rinsing the
hands with water and drying them with a disposable
towel, (VI) using the towel to close the faucet.

To assess potential statistical differences in compliance
by HCWs, Chi-square test (y*) was used.

Results

RESULTS FROM CHECK LIST A

General measures

At the beginning of the study, the required protocols
for infection control were 79. At the time of the assess-
ment, 75% (59 of 79) of them were available in the units.
Among the available protocols we found: protocols for
environment cleaning, written procedures for verifying
the cleaning techniques, and written directions for re-
fraining from direct contact with equipment or patient
for HCWs with exudative dermatitis.

Hand hygiene

The protocols required at the beginning of the study
were 15. At the time of the assessment, 80% (12 of 15)
of them were available. Among the available protocols
we found: written procedures for HCW's and visitors for
hand hygiene with hydro alcoholic gel solution, written
directions for adequate techniques of hand washing with
alcohol solution, and indications for the use of gloves.

Standard precautions and isolation measures

The protocols required were 48. At the time of the assess-
ment, 50% (24 of 48) of them were available. Among the
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available protocols we found: written directions for do
not routinely using gloves when entering the room or
the box in which the patient is located, do not putting on
gloves before contact with the intact skin of the patient
or do not using gloves before contact with surfaces and
objects (e.g. equipment, bed protections, etc.) placed in
close contact with the patient, and using gloves whenev-
er it is expected to come into contact with blood or other
potentially infectious materials (i.e. mucous membranes
or non-intact skin).

RESULTS FROM CHECK LIST B

A total of 347 workers were involved in the study.
Among these, 34% (118) were physicians, 56% (195)
were nurses, and 10% (34) were nurse aide. A total of
17 items were analyzed and 332 hours and 67 days of
observation were performed.

Considering the overall results, we found that compli-
ance rates with HH procedures and standard precautions
was significantly different among HCWs (x* = 17.56,
p < 0.001). Nurse aides had the higher compliance rates
compared to nurses and physicians (Tab. II).

Hand washing (with soap and water or antiseptic soap or
with an alcohol-based product) before handling medica-
tion and before preparing or serving food ranged from
30% to 100%). Hand washing after contact with inani-
mate objects including medical equipment in the imme-
diate proximity of the patient ranged from 28% to 45%.
Hand washing before direct contact with the patient and
after direct contact with the patient ranged from 37% to
42% and from 55% to 97%, respectively (see Tab. III for
the results).

Regarding the hand washing technique, ICUs workers
showed high compliance in all the phases of the hand
washing process, even if we found variability among the
ICUs (ranging from 47.6% to 100%). Finally, we found
poor adhesion (ranging from 3.1% to 5%) regarding us-
ing a towel to close faucet after hands washing with soap
and water (Tab. IV).

Tab. I. Characteristics of the ICUs included in the study.

COMPLIANCE TO HANDS WASHING PROTOCOL IN ICU

Discussion

The main aim of this study was to assess the adherence
to the best preventive practices by HCWs in different
ICUs.

The focus on ICUs is due to the specific epidemiology
and the risk profile of patients in these units, in which
use of invasive devices, aging, unstable immunologi-
cal conditions are common. This study emphasizes the
need to reduce the infection risk in ICU by addressing
control systems on the best evidence-based practices.
In the ICUs involved in our study, 73 of 142 protocols
and procedures were available. Hence, standard precau-
tions and isolation measures were weak points of the in-
fection control system of the studied ICUs. This result
denotes the need to constantly verify and update indi-
cations, procedures and protocols as a way to improve
the infection control system. In this sense, the check list
A was a useful and practical instrument for identifying
problems, stimulating solutions, and encouraging co-
operation between hospital management and both head
physician and nurse in the units. Finally, available and
updated protocols and procedures are also important in
case of litigation to safeguard the organization under the
jurisdiction of a medical examiner.

Furthermore, the results suggest orienting the efforts
of the ICUs towards a system of continuous monitor-
ing in order to increase compliance with best practice
by workers, thus safeguarding patient health. In the
ICUs involved in the study, the level of adherence to
the hygiene practices was highly variable, with a range
from 3% to 100%. Among the analyzed procedures,
“Hand hygiene after contact with inanimate objects in-
cluding medical equipment”which is the most studied
moment according to WHO showed a compliance range
from 28% (i.e. physicians) to 86% (i.e. nurse aide). This
result is in line with the findings from a recent study [11]
in which the rate of compliance by HCWs was 38.7%
in the absence of specific interventions. The excessive
variability in the results of our study can be explained by
the fact that the ICUs were different in terms of number

ICU Room type Number of beds for each ICU Number of beds for each Hospital
ICU1 Single room 5 649

ICU2 Single room 7 380

ICU3 Single room 9 630

ICU 4 Bay room and single room 5 396

ICUS Single room 14 1357

ICU 6 Bay room and single room 13 1700
Tab. II. Contingency table for Chi-square test.

Physicians Nurses Nurse aide Total

Observations 1014 (951.55) [4.101 1843 (1888.49) 11.101 154 (170.96) [1.68] 3011
Adhesions 550 (612.45) [6.371 1261 (1215.51) 11.701 127 (110.04) [2.611 1938
Total 1564 3104 281 4949

Note. Observed values, expected values in parenthesis, and chi-square statistic for each cell in square bracket.
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Tab. lll. Compliance with hand hygiene procedures and standard precautions for the different HCWs.

Hand hygiene procedure HCW %
(C195%)
Eiaor?ggriw;/agllgﬂied\évlth soap and water or antiseptic soap when hands are visibly dirty or contaminated with Physicians 63.9
(58.4- 69.4)
Nurses 95.5
(93.5-97.5)
Nurse aide 100.0
(100.0-100.0)
Hand hygiene before direct contact with the patient Physicians 38.4
(31.3-45.6)
Nurses 4.4
(36.4-48.5)
Nurse aide 37.0
(18.8-55.3)
Hand hygiene after direct contact with the patient Physicians 551
(47.3-62.8)
Nurses 81.6
(77.2-86.1)
Nurse aide 96.9
(90.8-100.0)
Hand hygiene after removing gloves Physicians 60.9
(53.1-68.7)
Nurses 71.0
(66.3-75.7)
Nurse aide 82.9
(71.4-94.4)
Hand hygiene before using invasive devices for patient care Physicians 63.0
(50.1-75.8)
Nurses 63.8
(51.4-76.2)
Nurse aide 100.0
(100.0-100.0)
Hand hygiene after contact with fluid or bodily excretions, mucous or non-intact skin, or wound medications Physicians 67.3
(54.2-80.5)
Nurses 63.2
(53.1-73.4)
Nurse aide 100.0
(100.0-100.0)
Hand hygiene when moving from a contaminated body site to a clean Physicians 56.8
(40.8-72.7)
Nurses 57.7
(46.7-68.7)
Nurse aide 100.0
(100.0-100.0)
Hand hygiene after contact with inanimate objects including medical equipment Physicians 28.0
(18.3-37.8)
Nurses 401
(33.0-47.2)
Nurse aide 85.7
(67.4-100.0)
Hand hygiene before manhandle drugs Physicians 40.0
(15.2-64.8)
Nurses 303
(20.8-39.9)
Nurse aide Not recorded
Hand hygiene before manhandle food Physicians Not recorded
Nurses 94.7
(84.7-100.0)
Nurse aide 100.0
(100.0-100.0)
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Tab. IV. Compliance with hand hygiene techniques and standard precautions for the different HCWs.

Hand washing technique HCwW %
(C1 95%)
Applying a quantity of sufficient product to cover the whole surface of the hands Physicians 86.0
(79.2-92.8)
Nurses 95.6
(92.9-98.2)
Nurse aide 97.6
(92.8-102.3)
Rubbing hands and fingers with alcohol solution, until hands are dry Physicians 70.2
(61.0-79.5)
Nurses 76.9
(71.4-82.5)
Nurse aide 535
(38.6-68.4)

Washing hands with soap and water: wet the hands with water

Physicians 47.6

(36.9-58.3)

Nurses 100.0

(100.0-100.0)

Nurse aide 100.0

(100.0-100.0)

of the hands

Washing hands with soap and water: apply a quantity of sufficient product to cover the whole surface

Physicians 97.4

(93.8-100.0)
Nurses 921
(88.1-96.1)
Nurse aide 923
(77.8-100.0)

Washing hands with soap and water: rub the palm and the back of the hands with a rotatory
movement, including the fingers between them to cover all the surfaces of the hands and the fingers

Physicians 59.3

(48.6-70.0)
Nurses 68.9
(62.1-75.7)
Nurse aide 84.6
(65.0-100.0)
Washing hands with soap and water: rinse the hands with water and mop up with a disposable towel Physicians 95.3
(90.9-99.8)
Nurses 99.5
(98.6-100.0)
Nurse aide 100.0
(100.0-100.0)
Washing hands with soap and water: use the towel to close the faucet Physicians 31
(2.9-9.2)
Nurses 4.4
(0.6-8.2)
Nurse aide 5.0
(4.6-14.6)

of beds, quality of fan and air conditioning systems, as
well as to have a water-alcohol solution dispenser hang-
ing at the wall. These differences could have been a risk
source and have determined the variability. Furthermore,
we found differences in the levels of adherence to the
HH practices among HCWs. Specifically, physicians
had lower compliance rates than other HCWs especially
“After direct contact with the patient”, “After contact
with inanimate objects including medical equipment”,
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and “Hand hygiene with soap and water or antiseptic
soap when hands are visibly dirty or contaminated with
biological fluids”. These results are in line with data
from literature!® and may be partially explained by a
lack in basic training in HH and preventive measures by
physicians. Differently from nurses, the university pro-
grams for physicians do not include a specific training
in infection prevention. In addition, some studies [12]
refer some inappropriate physicians’ attitudes regarding
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HH, because they consider HH as a practice to protect
themselves and not to protect patients. In our study we
analyze the compliance results for “Hand hygiene be-
fore direct contact with the patient” (38.4%) and “Hand
hygiene after direct contact with the patient” (55.1%),
confirming that finding.

Regarding the hand washing technique, ICUs workers
show a considerable compliance in all the stages of the
hand washing process, although some variability among
the ICUs was found. Regarding the rubbing hands and
fingers with alcohol solution and with soap and water
technique, the compliance rate is quite poor (from 53.5%
to 70.2% for hand washing with alcoholic solution and
from 59.3% to 84.6% for hand washing with water and
soap), but in line with findings in recent studies [13].
These data suggest that even if HCWs are familiar with
all the steps of hand washing technique, solicitations to
improve the overall process is always required like a
continuous training system. In fact, a recent study [14]
showed that 72% of staff implicated in a HH education
and assessment program achieved a satisfactory cover-
age. This denotes a real difficulty to comply with all the
required procedures. Thus, ICU Managers should en-
courage their workers towards a behavioral change by
clarifying the importance to complete correctly all the
steps of the hand washing technique to guarantee high
HH quality.

Limitations

In line with several studies [5, 9, 15], we used an obser-
vational method to assess compliance with HH, which
is considered by WHO the “gold standard”. Neverthe-
less, this method can represent a limitation because of
the “observer effect” (Hawthorne effect). It concerns an
individual’s psychological response that generates an
improvement in performance due to the awareness of
being observed. A way to reduce the Hawthorne effect
is to increase the observation time so that HCWs may
become accustomed to the presence of the observers. In
this study, the HCWs of each ICU were observed for five
consecutive days and five hours per day. In this way, we
tried to undergo the effect, thus helping workers in per-
ceiving the observers as be part of the staff and display-
ing their natural behavior.

Conclusions

Although “zero risk” cannot be achieved in ICUs, the
infection risk can be easily assessed with simple instru-
ments and efficaciously managed by implementing ad-
equate protocols and procedures to increase quality of
care. The results of our research suggest that even if HH
is still the main action line in reducing infection risk,
its importance is not yet well known among the studied
ICUs staff. In this sense, multidimensional hand hygiene
intervention programs [16] based on specific needs of
the ICUs, should sensitize the staff on the importance to

adhere to the best clinical practices. Finally, the results
of this study suggest that a good way to increase compli-
ance by HCWs is to provide continuous improvements
in quality of protocols and procedures, and to support
them in terms of communication, education and training.

Acknowledgments

The Ethical Committee of each center approved the
study.

We would like to thank the healthcare managers of the
units, Alessandra Napoleone, Marianna Messina and
Franco Pala, and all the staff to have accepted to take
part in this study.

This research was supported by a grant from the Na-
tional Centre for Disease Prevention and Control of the
Italian Ministry of Health — Program 2012.

Authors’ contributions

MM and AL equally contributed to the study design
and drafting the article. NMM drafted the article and
analyzed data. MFP and LS drafted the article. MG ana-
lyzed data regarding chi-square test, edited the manu-
script and performed critical revision. MC, MT, MVM,
SC, PM, and RCC made considerable contributions to
critical revision for important intellectual content. All
authors read and approved the final article.

References

[11 Sydnor ERM, Perl TM. Hospital Epidemiology and Infec-
tion Control in Acute-Care Settings. Clin Microbiol Rev
2011;24:141-73.

[2] ECDC. Point prevalence survey of healthcare-associated infec-
tions and antimicrobial use in European acute care hospitals,
2011-2012. Available at: http://ecdc.europa.eu/en/publica-
tions/_layouts/forms/Publication (last access, 07/10/2015).

[3] Allegranzi B, Pittet D. Role of hand hygiene in healthcare-asso-
ciated infection prevention. J Hosp Infect 2009;73:305-15.

[4] Agodi A, Auxilia F, Barchitta M, Brusaferro S, D’ Alessandro D,
Grillo OC, Montagna MT, Pasquarella C, Righi E, Tardivo S,
Torregrossa V, Mura I, GISIO-SITI group. Trends, risk factors
and outcomes of healthcare-associated infections within the
Italian network SPIN-UTI. J Hosp Infect 2013;84:52-8.

[5] Moro ML, Marchi M, Buttazzi R, Nascetti S; INF-OSS Project
Group. Progress in infection prevention and control in Italy: a
nationwide survey. J Hosp Infect 2011;77:52-7.

[6] Umscheid CA, Mitchell MD, Doshi JA, Agarwal R, Williams K,
Brennan PJ. Estimating the proportion of healthcare-associated
infections that are reasonably preventable and the related mor-
tality and costs. Infect Control Hosp Epidemiol 2011;32:101-
14.

[7] Grayson ML, Jarvie LJ, Martin R, Johnson PD, Jodoin ME, Mc-
Mullan C, Gregory RH, Bellis K, Cunnington K, Wilson FL,
Quin D, Kelly AM, Hand Hygiene Study Group and Hand Hy-
giene Statewide Roll-out Group, Victorian Quality Council.
Significant reductions in methicillin-resistant Staphylococcus
aureus bacteraemia and clinical isolates associated with a mul-
tisite, hand hygiene culture-change program and subsequent
successful statewide roll-out. Med J Aust 2008;188:633-40.



[8]

[9]

Rosenthal VD, Guzman S, Safdar N. Reduction in nosocomial
infection with improved hand hygiene in intensive care units
of a tertiary care hospital in Argentina. Am J Infect Control
2005;33:392-7.

Campagna M, Maria Mereu N, Mulas L, Pilia R, Francesca Pi-
azza M, Spada L, Lai A, Portoghese I, Galletta M, Masia G,
Restivo A, Mura P, Finco G, Cristina Coppola R. Pattern of hep-
atitis A virus epidemiology in nursing students and adherence to
preventive measures at two training wards of a university hospi-
tal. Hepat Mon 2016;16(2):e34219.

[10] Harbarth S, Sudre P, Dharan S, Cadenas M, Pittet D. Qutbreak

of Enterobacter cloacae related to understaffing, overcrowd-
ing, and poor hygiene practices. Infect Control Hosp Epidemiol
1999;20:598-603.

[11] Allegranzi B, Gayet-Ageron A, Damani N, Bengaly L,

McLaws ML, Moro ML, Memish Z, Urroz O, Richet H, Storr J,
Donaldson L, Pittet D. Global implementation of WHO’s mul-
timodal strategy for improvement of hand hygiene: a quasi-ex-
perimental study. Lancet Infect Dis 2013;13:843-51.

Received on November 3, 2016. Accepted on June 25, 2017.

Correspondence: Maura Galletta, Department of Medical Sci-
ences and Public Health, University of Cagliari, SS554 bivio per
Sestu, 09042 Monserrato (CA) Italy. Tel. +39 070 675 3108 -
E-mail: maura.galletta@gmail.com

E237

COMPLIANCE TO HANDS WASHING PROTOCOL IN ICU

[12] Erasmus V, Daha TJ, Brug H. Systematic review of studies on
compliance with hand hygiene guidelines in hospital care. In-
fect Control Hosp Epidemiol 2010;31:283-94.

[13] Arias AV, Garcell HG, Ochoa YR, Arias KF, Miranda FR. As-
sessment of hand hygiene techniques using the World Health
Organization’s six steps. J Infect Public Health 2015;9:366-9.

[14] Szilagyi L, Haidegger T, Lehotsky A, Nagy M, Csonka EA,
Sun X, Ooi KL, Fisher D. A large-scale assessment of hand hy-
giene quality and the effectiveness of the “WHO 6-steps”. BMC
Infect Dis 2013;13:249.

[15] Al-Dorzi HM, Matroud A, Al Attas KA. A multifaceted ap-
proach to improve hand hygiene practices in the adult inten-
sive care unit of a tertiary-care center. J Infect Public Health
2014;7:360-4.

[16] Su D, Hu B, Rosenthal VD, Li R, Hao C, Pan W, Tao L, Gao X,
Liu K. Impact of the International Nosocomial Infection Con-
trol Consortium (INICC) Multidimensional Hand Hygiene Ap-
proach in five intensive care units in three cities of China. Public
Health 2015;129:979-88.



