
Cited in Index Medicus / Medline
NLM ID 921440 (Pub-Med)

	 vol.	 n.

54/4
December

2013

ISSN 1121-2233
P

er
io

d
ic

o 
tr

im
es

tr
al

e.
  

- 
 A

ut
. 

Tr
ib

. 
d

i G
en

ov
a 

n.
 5

07
 d

el
 6

/1
0/

60

t
h
e
 o

r
ig

in
a

l
 d

o
c
u

m
e
n
t
 o

f
 h

ip
p
o
c
r
a

t
e
s
’ 
o
a

c
h

The Journal has been accreditated, 
on occasion of the 17th December 
2004 Meeting of the Executive 
and Scientific SITI Councils, by the 
Italian Society of Hygiene, Preventive 
Medicine and Public Health



Volume 54 - Issue 4 December 2013

Editor
Pietro Crovari, University of Genoa, Italy

Co-Editor
Roberto Gasparini, University of Genoa, Italy

International Editorial Board
Gabriella Aggazzotti, University of Modena, Italy
Roy M. Anderson, University of Oxford, UK
Francis Andrè, GlaxoSmithKline Biologicals, Rixensart, Belgium
Italo Francesco Angelillo, University of Naples, Italy
Giovanni Apolone, “Mario Negri” Inst., Dept. of Oncology, Milan, Italy
Giuseppe Badolati, University of Genoa, Italy
Salvatore Barbuti, University of Bari, Italy
Mario Alberto Battaglia, University of Siena, Italy
Philippe Beutels, University of Antwerp, Belgium
Nancy Binkin, National Health Institute, Rome, Italy
Antonio Boccia, University of Rome, Italy
Paolo Bonanni, University of Florence, Italy
Elio Borgonovi, University of Milan, Italy
Cesare Campello, University of Trieste, Italy
Nicola Comodo, University of Florence, Italy
Rosa Cristina Coppola, University of Cagliari, Italy
Paolo D’Argenio, National Institute of Health, Rome, Italy
Silvio de Flora, University of Genoa, Italy
Jan Desmyter, University of Leuven, Belgium
Luciano Fonzi, University of Siena, Italy
Giovanni Gabutti, University of Ferrara, Italy
Nigel Gay, Communicable Disease Surveillance Centre, London, UK
Mariano Giacchi, University of Siena, Italy
Raffaella Giacchino, Gaslini Hospital, Genoa, Italy
Giuseppe Giammanco, University of Catania, Italy
Josè Gonçalo Marques, University of Lisbon, Portugal
Donato Greco, National Health Institute, Rome, Italy
Paul R. Gully, Laboratory Centre for Diseases Control, Ottawa, Canada
Neal Halsey, John Hopkins University, Baltimore, USA
Claude Hannoun, Institut Pasteur, Paris, France
Giancarlo Icardi, University of Genoa, Italy
Alberto Izzotti, University of Genoa, Italy
Mark Kane, Children’s Vaccine Program, Seattle, USA
Carlo Lucioni, ADIS International, Milan, Italy
Alessandro Maida, University of Sassari, Italy
Andrè Meheus, University of Antwerp, Belgium
Alfonso Mele, National Institute of Health, Rome, Italy
Nicola Nante, University of Siena, Italy

Karl G. Nicholson, University of Leicester, UK
James Nokes, Department of Biology, Imperial College, London, UK
Paolo Orlando, University of Genoa, Italy
Albert Osterhaus, Erasmus University Rotterdam, The Netherlands
Audino Podda, Novartis Vaccines and Diagnostics, Siena, Italy
Gianni Pozzi, University of Siena, Italy
Nicola Principi, University of Milan, Italy
Rino Rappuoli, Novartis Vaccines and Diagnostics, Siena, Italy
Giuseppe Rausa, University of Padova, Italy
Giovanni Renga, University of Torino, Italy
Mario Rizzetto, University of Torino, Italy
Gabriele Romano, University of Verona, Italy
Nino Romano, University of Palermo, Italy
Francis Ruscetti, National Cancer Institute, Bethesda, USA
Melanie Saville, MSD-Aventis, UK
Gianpaolo Salvioli, University of Bologna, Italy
Geoffrey C. Schild, NIBSC, Hertfordshire, UK 
Vincent Soriano, Instituto de Salud Carlos III, Madrid, Spain
Luigi Squeri, University of Messina, Italy
Renzo Trivello, University of Padova, Italy
Ted Tsai, Wyeth Pharmaceuticals, USA
Pierre van Damme, University of Antwerp, Belgium
Anselmo Vannucci, University of Genoa, Italy
Paola Verani, National Institute of Health, Rome, Italy
John Wood, NIBSC, Hertfordshire, UK 
Alessandro Remo Zanetti, University of Milan, Italy

Editorial Staff
Filippo Ansaldi, University of Genoa, Italy
Ulderico Avio, Baxter Group, Pisa, Italy
Bianca Bruzzone, University of Genoa, Italy
Paolo Crimi, University of Genoa, Italy
Francesco D’Agostini, University of Genoa, Italy
Alberta Di Pasquale, GlaxoSmithKline Biologicals, Rixensart, Belgium
Paolo Durando, University of Genoa, Italy
Piero Lai, University of Genoa, Italy
Emanuele Montomoli, University of Siena, Italy
Donatella Panatto, University of Genoa, Italy
Silvia Pittaluga, University of Genoa, Italy
Fabrizio Ernesto Pregliasco, University of Milan, Italy
Teresa Pozzi, University of Siena, Italy 
Laura Sticchi, University of Genoa, Italy

Editorial Staff Manager
Marisa Alberti, University of Genoa, Italy

http://www.jpmh.org



contents

Original articles

Adolescents: which risks for their life and health? 
E. Balocchini, G. Chiamenti, A. Lamborghini	 191

Stress among medical Saudi students at College of Medicine, King Faisal University	
A.G. Abdel Rahman, B.N. Al Hashim, N.K. Al Hiji, Z. Al-Abbad	 195

Prevalence survey of healthcare-associated infections and antimicrobial use at the University Hospital  
“Paolo Giaccone”, Palermo, Italy
I. Sinatra, L. Carubia, V. Marchese, L. Aprea, N. D’Alessandro, C. Mammina, M.V. Torregrossa	 200

Staphylococcus aureus infections in children in an Iranian referral pediatric Hospital
F. Sabouni, R. Ranjbari, B. Pourakbari, S. Mahmoudi, M. Teymuri, M. Taghi Haghi Ashtiani, Z. Movahedi, S. Mamishi	 205

Social and interpersonal relationship modifications after renal transplant. A statistic and epidemiologic evaluation 
F. Famà, E. Micali, C. Linard, M.D. Venuti, G. Costantino, M. Gioffrè-Florio	 208

A study on occupational exposure of Sicilian farmers to Giardia and Cryptosporidium
F. Di Piazza, M.A. Di Benedetto, C.M. Maida, S. Glorioso, G. Adamo, T. Mazzola, A. Firenze	 212

Psychosocial predictors of barriers to cervical cancer screening among Iranian women:  
the role of attachment style and social demographic factors
K. Hajializadeh, H. Ahadi, F. Jomehri, M. Rahgozar	 218

Antimicrobial potential of Sicilian honeys against commensal Escherichia coli and pathogenic Salmonella serovar 
Infantis
M.A. Coniglio, G. Faro, G. Giammanco, S. Pignato, M. Marranzano	 223



J prev med hyg 2013; 54: 191-194

191

This paper reviews emerging research findings related to the bio-
logical, behavioral, psychological and social processes that occur 
during adolescence. New research makes it possible to identify 
interactions among brain structures, hormonal production and 

behavioral impulses, that underpin and explain the connections 
with serious problems emerging during adolescence: behavioral 
disorders, substance abuse, risky sexual conduct, violence and 
other social disorders.
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Summary

Adolescence is defined as the period of life that starts 
with the biological, hormonal and physical changes of 
puberty and ends at the age at which an individual at-
tains a stable, independent role in society. Adolescents’ 
health and well-being is threatened by their inclination 
to engage in risky and reckless behavior. Factors affect-
ing adolescence, including rapid developmental changes 
and physical growth, family and social contexts, mean 
that risk behavior at this stage is different in significant 
ways from adult behaviour  [1]. Adolescents engage in 
more risky behavior than adults, although the magnitude 
of age differences in risk-taking varies; as a general rule, 
adolescents and young adults are more likely than adults 
to binge drink, smoke cigarettes, have casual sex part-
ners, engage in violent and other criminal behavior, and 
have fatal or serious accidents.
 Significant progress has occurred in the study of adoles-
cent risk- taking, integrating findings across disciplines 
as neuroscience, psychology, sociology. The last dec-
ade has been one of sustained interests and technologi-
cal advances that have created a lot of opportunities for 
researchers to learn more about the brain. Longitudinal 
MRI studies have revealed that a second surge of neuron 
growth peaks in the brain just before puberty [2, 3]. 
We know that changes that occur during adolescence are 
functionally linked to changes in brain structure. Ado-
lescence is a period of “brain plasticity”, when extraor-
dinary brain changeability occurs [4]. 
Plasticity, the brain’s ability to change in response to 
repeated stimulation, is important during adolescence 
because allows us to learn and adapt; it consists in an 
elaboration and stabilization of a synaptic architecture 
constructed as part of the process of learning, but also 
increases the vulnerability of adolescents toward mak-
ing unhealthy decisions. Their brain circuitry is still be-
ing formed: re-wiring, neuron proliferation and pruning 
thus make it difficult to think critically before making 
choices. Neural connections can also be forged and re-
fined or weakened and discarded during plasticity [2].

It was widely assumed that the vast majority of brain 
development takes place in the first few years of life, 
but the brain develops right throughout adolescence 
into the twenties and thirties [5]. This important discov-
ery helped to increase understanding about adolescent 
brain development and provided support for many un-
explained behaviors experienced in late adolescence and 
early adulthood.
This surge, exactly like the one that occurs during in-
fancy, consists of a thickening of the brain’s gray matter. 
Neurons grow and increase their ability to connect with 
other neurons. Following this period of proliferation, the 
brain “rewires” itself over the course of adolescence, 
especially in the prefrontal cortex. The rewiring is ac-
complished by two mechanisms: myelination (a process 
increasing the speed of conduction of nerve impulses) 
and neural pruning (a process to clean out the unused 
synapses).
Over the course of adolescence, connections between 
different areas and structures of the brain increase and 
strengthen, allowing for multi-tasking, better ability to 
solve problems and greater capacity to process increas-
ingly complex information.
The processes of neuron proliferation and pruning oc-
curring in the adolescent years result in a brain that is 
very malleable and adaptable in the face of challenges 
posed in the environment and highly subject to mold-
ing by experience. Experience and use the circuits of the 
brain are shaped through practice. This is how the brain 
consolidates learning. This implies that to some extent 
adolescents can influence the wiring of their own brains 
by the activities they engage in, the experiences they 
seek and the things they spend their time doing. Trauma, 
chronic stress, substance use, and even sedentary activi-
ties may have greater negative effects when experienced 
during this sensitive period of brain development.
Advances in brain research have shown that hormones 
are not the only explanation for erratic adolescent be-
haviour [6]. Researchers are still trying to establish the 
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exact nature of the interrelationships between pubertal 
processes and adolescent brain development. The timing 
of brain changes may underlie many aspects of adoles-
cent behavior and risk taking. As for the brain changes 
that precede puberty, the brain itself initiates puberty by 
releasing hormones. Brain changes related to pubertal 
hormones appear to occur mainly in the structures of 
the brain most closely linked with emotion, arousal and 
motivation, and with appetite and sleep patterns (Lim-
bic System). Brain changes independent of puberty, as 
indicated by adolescent brain research, are those related 
to the development of advanced cognitive functioning 
(Prefrontal Cortex). Pubertal-related hormones directly 
influence physical drives (such as appetite and sleep) 
motivations and emotions, whereas cognitive and regu-
lative controls over behaviour are established in a more 
gradual and indirect manner. 
The limbic system, sometimes referred to as the “emo-
tional brain,” is involved in the expression of emotions 
(fear, anger) and motivation, particularly those related to 
survival. The limbic system is also involved in feelings 
of pleasure that reward behaviors related to species sur-
vival, such as eating and sex. In addition, limbic system 
structures have functions related to memory storage and 
retrieval, particularly memories related to events that in-
voked a strong emotional response.
Different studies [7] involving brain scans revealed that 
when interacting with others, and making decisions, ad-
olescents are more likely than adults to be influenced by 
their emotions. In addition, adolescents often “read” oth-
ers’ emotions incorrectly. Studies involved comparing a 
teen brain to an adult brain determined that adolescents’ 
prefrontal cortex (where “logical” thinking occurs) is 
used less often during interpersonal interactions and 
decision making than their adult counterparts’. Instead, 
teens relied more on the emotional region of their brains 
when reading other’s emotions, which is more impul-
sive [8]. 
An understanding of what is going on in the limbic sys-
tem during adolescence helps provide a partial expla-
nation for some characteristic and familiar adolescent 
behaviors such as: quickness to anger, intense mood 
swings and making decisions on the basis of feelings. 
Adolescents’ brains are still rooted in the “emotional 
brain” making it challenging to make what adults con-
sider to be logical and appropriate decisions.
Brain-wise, the most dramatic happens to the prefron-
tal cortex, the area of the brain involved in high level 
cognitive functions such as decision-making, planning, 
social interaction and self-awareness. MRI studies show 
that this region undergoes quite dramatic change during 
adolescence. In fact, there’s a significant decline in the 
prefrontal cortex in adolescence because the brain is fi-
netuning itself.
 As adolescents progress toward adulthood, the self-reg-
ulatory parts of their brains are still evolving. An earlier 
onset of puberty increases the vulnerability for today’s 
teens, making them more susceptible to take risks that 
effect their health and development over a longer period 
of time. Self-regulation is broadly described among psy-

chologists as the management of emotions and motiva-
tion. It also involves directing and controlling behavior 
to meet the challenges of the environment and to work 
toward a conscious purpose. Self-regulation also en-
compasses affect regulation, which entails controlling 
the expression of intense emotions, impulse control, and 
delaying gratification.
Such behavioral control requires a higher level of cog-
nitive and executive functions. These functions reside 
in the prefrontal cortex, which matures independent of 
puberty and is still evolving and developing well into an 
individual’s mid twenties. During this period of devel-
opment, adolescents should not be over-protected, but 
allowed to make mistakes and learn from their experi-
ences and practice self-regulation.
The prefrontal cortex is responsible for cognitive anal-
ysis and abstract thought, and the moderation of “cor-
rect” behavior in social situations. The prefrontal cortex 
takes in information from all of the senses and programs 
thoughts and actions to achieve specific goals [9]. 
The prefrontal cortex is one of the last regions of the 
brain to reach maturation. This delay may help to ex-
plain why some adolescents act the way they do. This 
region is involved in functions like attention, problem 
solving, evaluating consequences of behaviour, mak-
ing predictions, planning, balancing short-term rewards 
with long term goals, impulse control and delaying grati-
fication, emotions.
This brain region gives an individual the capacity to ex-
ercise “good judgment” when presented with difficult 
life situations
MRI studies of the brain show that developmental pro-
cesses tend to occur in the brain in a back to front pat-
tern, explaining why the prefrontal cortex develops last. 
These studies indicate that brain development is not 
complete until near the age of 25, referring specifically 
to the development of the prefrontal cortex.
The better flow of informations between brain regions 
is allowed by a process of myelinisation of connec-
tions  [10]. This body of brain research data has led to 
the idea of a progressive growth of the prefrontal cor-
tex that gradually becomes able to oversee and regulate 
the behavioral responses initiated by the more primitive 
limbic structures [11]. The brain area is more active in 
adolescents when they make decisions than it is in adults 
– which suggests that adolescents really do use a differ-
ent mental approach to make social decisions. The abil-
ity to account for someone else’s perspective is still de-
veloping even in relatively late-stage adolescence. 
During adolescence, white matter increases in the cor-
pus callosum, the bundle of nerve fibers connecting the 
right and left hemispheres of the brain. This allows for 
enhanced communication between the hemispheres and 
enables a full array of analytic and creative strategies 
to be brought to respond to the complex problems that 
may arise in a young person’s life. The role of experi-
ence is critical in developing the neural connectivity that 
allows for conscious cognitive control of the emotions 
and passions of adolescence. Teens who take risks in 
relatively safe situations exercise the circuitry and de-
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velop the skills to control themselves in more dangerous 
situations.
With an immature prefrontal cortex, even if teens un-
derstand that something is dangerous, they may still go 
ahead and engage in the risky behavior. Recognizing the 
asynchrony of development of the regions of the brain 
helps us to see adolescent risk-taking in a new light [12]. 
The most prevalent risks adolescents are sexual risk-tak-
ing, substance use, injury and violence being the leading 
causes of death in age 10-24 years of age, (motor vehi-
cle crashes: 30%; homicides: 15%, and suicide: 12%). 
Alcohol and drug use have a key-role in approximately 
41% of deaths related to motor vehicle crashes. Risky 
sexual behaviors are the cause of almost half of the 19 
million new sexually transmitted infections diagnosed 
each year in the U.S. adolescents 15-24 years old [13]. 
Adolescents take risks to test and define themselves. 
Especially among males, risk-taking makes good evolu-
tionary sense: it can lead to situations where new skills 
are learned and new experiences can prepare them for 
future challenges. Risk-taking serves as a mean for dis-
covery about oneself, others and the larger world. The 
natural and normative proclivity for risk-taking plays a 
central role in adolescent development, making it a time 
of both great potential and great vulnerability.
It is important to understand how the changes that occur 
in the brain influence adolescent risk-taking behaviour.
Developmental psychologists have measured and doc-
umented a jump in cognitive capabilities in early ado-
lescence. Beginning around the age of 12, adolescents 
decrease their reliance on concrete thinking and begin 
to show the capacity for abstract thinking, visualization 
of potential outcomes, and l understanding of cause and 
effect. Teens begin looking at situations and deciding 
whether it is safe, risky, or dangerous [14]. 
These aspects of development correlate with the matura-
tion of the frontal lobe, a shift from expanding neural 
connections to pruning and an increase in hormones re-
leased; all of which drive an adolescent’s mood and im-
pulsive behavior. By age 15, studies show there is little 
difference in decision-making about hypothetical situa-
tions between adults and adolescents [14]. 
Teens were found capable of reasoning about the pos-
sible harm or benefits of different courses of action. 
However, in the real world, adolescents still engaged 
in dangerous behaviors, despite understanding the risks 
involved. Both the role of emotions and the connection 
between feeling and thinking need to be considered: 
thinking under conditions of intense emotions and high 
arousal leads teens to make poorer decisions. When cir-
cumstances are less intense teens can make better deci-
sions. With the addition of all the complex feelings, such 
as fear of rejection, wanting to look “smart”, the excite-
ment of the risk, or anxiety, it is even more difficult for 
teens to think through potential outcomes, understand 
consequences of their decisions, or even use common 
sense.
The immaturity of the connections between the lim-
bic system and the prefrontal cortex, and the research 
around the amygdala, provide support to this theory. The 

nucleus accumbens, a part of the brain’s reward system 
located in the limbic system, is the area that processes 
information related to motivation and reward. Brain im-
aging studies have shown that the nucleus accumbens is 
highly sensitized in adolescents, sending out strong im-
pulses to act when faced with the opportunity to obtain 
something desirable [15]. These regions have been im-
plicated in diverse aspects of social processing, including 
the recognition of socially relevant stimuli (expressions, 
social judgments, appraisal of others, judging attractive-
ness, assessing other’s intentions, social reasoning, and 
many other aspects of social processing). Interestingly, 
among adolescents the regions that are activated during 
exposure to social stimuli overlap considerably with re-
gions also shown to be sensitive to variations in reward 
magnitude. Because these same regions have been im-
plicated in many processes of reward-related affect it is 
suggested that, at least in adolescence, social acceptance 
by peers may be processed in ways similar to other sorts 
of rewards, including nonsocial rewards [16]. 
When teens are alone they make safer decisions, but in 
the presence of friends the teens make riskier decisions. 
This helps to explain why so much adolescent risk-taking 
occurs in the context of the peer group. Peer influence 
is an important component of adolescence development 
and drives to both positive and negative outcomes [12]. 
In adolescence, teens begin to develop friendships that 
are more intimate and longer lasting and at the same 
time have multiple groups of friends that are similar in 
demographics or interests. These friendships allow teens 
to develop their identities and define themselves inde-
pendently of their parents, feel accepted, and practice 
social skills.
Healthy friendships provide support for challenges teens 
encounter in adolescence and provide positive experi-
ences during these years of intense change. However, 
when teens find themselves in emotionally arousing 
situations and with their immature prefrontal cortex, 
cognition thinking may be impaired, and they may be 
more likely to take reckless actions and make impulsive 
decisions [12]. 
Mass media, community norms, and adult role models 
also influence adolescent risk-taking behaviors. Teens 
are constantly bombarded with emotionally arousing, 
and often dangerous messages through multi-media: un-
protected sex, substance abuse, and alcohol use, which 
even adults have trouble resisting to. 
During puberty, the increases in estrogen and testos-
terone bind receptors in the limbic system, which not 
only stimulates their sex drive, but also increases teens’ 
emotional impulsivity. Changes in the brain’s reward 
sensitivity that occur during puberty have also been 
discovered. These are related to changes in dopaminer-
gic neurons, circuits that produce feelings of pleasure 
(among other functions). The increase in risk-taking 
between childhood and adolescence is due primarily to 
increases in sensation seeking that are linked to changes 
in patterns of dopaminergic activity around the time of 
puberty [17]. 
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Due to these changes, teens may require higher levels 
of stimulation to achieve the same levels of pleasure or 
reward, leading them to seek out new experiences, and 
driving them to make riskier decisions. The early reor-
ganization of dopaminergic neurons in the motivational 
system, due to the secretion of sex hormones (mostly 
estrogens, testosterone and oxytocin) at the beginning 
of puberty, impels adolescents toward thrill seeking. 
On the other hand, the slow maturation of the cognitive 
control system, mostly exerted by the prefrontal cortex, 
implies that these impulses cannot be appropriately reg-
ulated [18]. 
“Adolescents are more vulnerable than any other 
age group to developing nicotine, alcohol, and other 
drug additions because of the regions of the brain 
that govern impulse and motivation are not yet fully 
formed” [ 19]. 

Parents can help adolescents through this period by lis-
tening, offering support, and guidance.
Teens need to be surrounded by caring adults and institu-
tions that help them learn specific skills and appropriate 
adult behavior. Suggestions should answer more chal-
lenging and specific questions about specific systems 
and practices, that will best help them grow and mature 
in appropriate ways and opportunities that will be most 
effective in helping them develop the skills of judgment, 
planning and impulse control.
Having knowledge of adolescent brain development can 
help to understand why teens take risks and that risk-
taking behavior is a normal and necessary part of adoles-
cence. This knowledge can assist in developing effective 
interventions that focus on reducing the harm associated 
with risk-taking behaviour, to establish a safer, healthi-
er, more teen friendly environment.
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Background. Sources of student stress can be academic pres-
sures, social or personal issues and medical students have to face 
the challenge of rigorous curriculum and also have to learn how 
to deal with emotionally difficult experiences. 
Aim of Work. Determination of the prevalence of stress and to 
identify the risk factors of stress among Saudi medical students at 
Faculty of Medicine, King Faisal University, Saudi Arabia. 
Methods. A survey study design was conducted among medi-
cal students at Faculty of Medicine, King Faisal University, Al 
Ahsaa Governorate, Eastern Province from February-May, 2013. 
Both male and female students were invited to participate in our 
study. The total number of students was 650 Saudi medical stu-
dents, out of them 244 medical students were participated in the 
current study. All participants were provided a self administered 
questionnaire. A likert scale with 3 points for responses was used. 
Questionnaires were given to participants 2 month before end-
semester examinations, to minimize the extra stress symptoms A 
score of stress was calculated. 

Results. Prevalence of stress was 53% among Saudi students. 
Gender has no role in stress among medical students (p > 0.05). 
Logistic regression analysis revealed the most important risk 
factors of stress, having places for recreation at the University 
showed a relationship with stress among medical students with 
a p value = 0.000, there is a statistically significant relationship 
between stress and having optimal place for studying outside the 
university p = 0.001, while, comparing number of sleeping hours 
with stress, we could not find a statistically significant relation-
ship among medical students, p = 0.744. Medical students who 
had close friends to share with them their stresses and concerns 
showed a highly statistically significant relationship between 
stressed and unstressed students p = 0.001. 
Conclusion. Medical students reported high levels of stress. The 
most frequently occurring stressors among the students were related 
to academic and psychosocial domains. The associations between 
stressed cases and gender, occurrence of academic and psychoso-
cial stressors need to be further tested by prospective studies.
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1 Department of Community, Environmental and Occupational Medicine-Faculty of Medicine, Suez Canal University, Ismailia, Egypt; 
2 Faculty of Medicine, King Faisal University, Saudi Arabia

Key words

Stress • medical students • Risk factors of stress • Social risk factors • Psychological risk factors

Summary

Introduction

University student’s life is subject to many different 
kinds of stress, and sources of student stress can be aca-
demic pressures, social or personal issues and medical 
students have to face the challenge of rigorous curricu-
lum and also have to learn how to deal with emotion-
ally difficult experiences [1]. It is usually observed that 
medical students undergo tremendous stress during vari-
ous stages of the medical education. Stress is defined as 
the body’s non-specific response to demands made upon 
it, or to disturbing events in the environment. It is not 
just a stimulus or a response but rather, it is a process by 
which we perceive and cope with environmental threats 
and challenges. Personal and environmental events that 
cause stress are referred to as stressors  [2-4]. In addi-
tion to coping with the normal stressors of everyday 
life, medical sciences students must deal with stressors 
specific to medical school, which include information 
and input overload, financial indebtedness, lack of lei-
sure time, and pressures of work, work relationships and 
career choices [5]. Recently stress during medical train-
ing is increasingly being reported in published literature. 

Previous studies have shown fairly high levels of dis-
tress, such as symptoms of depression  [6, 7] and even 
suicide thoughts among medical undergraduates [8, 9]. 
The potential negative effects of emotional distress on 
medical students include impairment of functioning in 
class-room performance and clinical practice, stress-in-
duced disorders and deteriorating performance [10, 11]. 
Sources of student stress can be academic pressures, 
social or personal issues, and financial problems. In 
recent years, there has been a growing appreciation of 
the stresses involved in the training of health profession-
als [1]. Medical programs have always been regarded as 
a popular choice for tertiary education. Only those who 
have excellent academic achievement can be successful 
in the course. Therefore, the medical program may be 
even more competitive and stressful for students who 
are accepted [12, 2]. In addition to stress the students’ 
social, emotional and physical as well as family prob-
lems may influence their learning ability and academic 
performance  [13]. Students often begin their medical 
education unaware or emotionally unprepared to cope 
with these challenges. There is increased interest among 
medical educators and administrators to promote a cul-
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ture of wellness, professionalism, self-care, and help-
seeking in medical students. In the current study we aim 
to determine the prevalence of stress and to determine 
the risk factors of stress among Saudi medical students 
at Faculty of Medicine, King Faisal University, Saudi 
Arabia. 

Subjects and methods

A survey study was conducted among Saudi medical 
students (preparatory, first year, 3rd year, 5th year and 
6th year medical students) at Faculty of Medicine, King 
Faisal University, Al Ahsaa Governorate, Eastern Prov-
ince from February-May, 2013. All male and female 
students in these years were invited to participate in our 
study. The total number of students is 650 medical stu-
dents, out of them 244 medical students were participat-
ed in the current study. All participants were provided a 
self administered questionnaire. Consent of the Faculty 
of Medicine administrative was provided before deliv-
ery of questionnaires. A written consent with assurance 
of confidentiality was provided from all participants. A 
self administered questionnaire of 4 sections was con-
structed in order to determine the factors that may cause 
stress among medical students Faculty of Medicine, 
KFU. The 5 sections included personal data (age, sex, 
marital status and year of study), factors related to the 
content of the curriculum and method of learning and 
exams, familial factors, health status factors and social, 
a separate section for stress score risk factors. The self 
administered questionnaire was constructed in Arabic 
and back translated into English version. A pilot testing 
of the questionnaire was done before data collection for 
validity of the questionnaire. Modifications were per-
formed according to pilot study results. A likert scale 
with 3 points for responses was used. Questionnaires 
were given to participants 2 month before end-semester 
examinations, to minimize the extra stress symptoms. 
Data collection was performed in two weeks. The ques-
tionnaires were distributed to the participants during 
face-to-face sessions inside the lecture halls separately 
according to the year of study. The process of filling in 
the questionnaires took one day to complete and they 
were to be returned on the next day. A score for stress 
was calculated using the mean score for all risk factors 
related to the stress section in the questionnaire and di-
vided into stressed and not stressed. The mean score of 
all risk factors was calculated. All participants below the 
mean score were considered as not stressed students and 
all participants above the mean score were considered as 
stressed students. 

Data analysis

All data collection forms were given serial numbers. Da-
ta were entered, checked for data entry errors, explored 
and cleaned. Data were interpreted using an alpha (α) 
set at 0.05 with two tailed direction and confidence in-

terval of 95%. Descriptive analysis was done in the form 
of frequency, percent, mean and standard deviation and 
graphs. Initial comparisons were done using Chi-Square 
test for categorical variables, and student-t-test for 
quantitative variables. The risk factors for stress among 
medical students were obtained using the logistic regres-
sion analysis. The dependent variable was the presence 
and absence of stress in all the students. All variables 
described previously were considered as possible candi-
dates for the final model. The initial multivariable model 
construction consisted in the preliminary selection of 
variables using a manual, purposeful selection method 
and a relatively large significance level (a approximately 
0.25). Subsequently, the resulting model was reduced 
using a likelihood ratio test with a significance level of 
0.05. The calibration of the final model was assessed 
using the Hosmer and Lemeshow goodness-of-fit test, 
and its discrimination was assessed by the area under 
the receiver operator characteristics curve. All statisti-
cal analyses were performed using the Statistical Pack-
age for Social Science (SPSS) version 17.0 (SPSS Inc. 
Headquarters, Chicago, Illinois, USA).

Results

The total number of the medical students participated in 
the current study was 244, both genders male and female 
students were participated. Students were distributed as 
29% from preparatory year, 42% first year, 26% from 
third year, and only 3% from sixth year. The mean of 
their age 20.3 ± 1.7, the range was (18-25). The mean 
age of stressed students was 19.9 ± 1.4 compared with 
mean age of unstressed students of 20.7 ± 1.9 with a p 
value of 0.001. Table  I showed the distribution of the 
demographic characteristics among the Saudi medical 
students at Faculty of Medicine. Prevalence of stress 
is 53% among medical Saudi students. Gender has no 
role in stress among medical students (p  >  0.05). Ta-
ble  II revealed the factors that are related to the con-
tent of curriculum, method of learning and exams that 
cause stress among medical Saudi students at Faculty 
of Medicine. Table III showed the distribution of stress 
among the Saudi medical students according to familial 
factors that may lead to stress among students, all factors 
showed highly statistical significance between stressed 
and unstressed students. Table  IV showed the mixture 
of all risk factors in causing stress among medical stu-
dents by using regression analysis. Having places for 
recreation at the University showed a relationship with 
stress among medical students with a p value = 0.001, 
additionally, there is a statistically significant relation-
ship between stress and having optimal place for study-
ing outside the university p = 0.001, while, comparing 
number of sleeping hours with stress, we could not find 
a statistical significance relationship among medical 
students, p  =  0.744. Medical students who have close 
friends to tell them about their stresses and concerns 
showed a highly statistical significance between stressed 
and unstressed students p = 0.001
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When percentages of 2 groups are reported it is not nec-
essary to report them for both groups (if females are 
30% it is obvious that males are 70%).
In Table I an average age of 15 years is reported, that is 
not possible for medical students.

Some results are reported in Tables, some others in Fig-
ures with different formats. The results of a unique lo-
gistic regression must be reported in a Table with the 
same format for all the included variables.
The OR reported in Table 4 are not understandable: 
which is the measurement scale? What does an OR = 500 
mean? Which is the direction of the association? 
 Do not write p = 0.000 but rather p < 0.001. 

Tab.  I. Distribution of the demographic characteristics among the 
Saudi medical students at Faculty of Medicine, King Faisal University.

Number = 244 Percent 

Age of students
Mean ± SD
Range 

20.3 ± 1.7
(18-25)

Gender of students
Male 142 (58.2%)

(41.8%)

Marital status of students
Single 184 (75.4%)

Residence 
Al Hassa 206 (84.4%)

Tab. II. Stress among Saudi medical students due to methodology of studying, learning and exams at Faculty of Medicine, King Faisal University.

Stress
N=129 (%)

No stress
N=115 (%)

P value

Finishing all curriculum before entering exam
Yes
No

44 (63.8%)
85 (48.6%)

25 (36.2%)
90 (51.4%)

0.032

Questions for exams are suitable for my abilities and suitable 
for curriculum in its number and difficulty
Yes
No

24 (57.1%)
105 (51.9%)

18 (42.9%)
97 (48.1%)

0.562

Number of exams is suitable for me to be motivated to study 
all the time
Yes
No

67 (44.1%)
62 (67.4%)

85 (55.9%)
30 (32.6%)

0.001

I have plan to study and I use it to organize my time during my 
studies
Yes
No

106 (59.6%)
23 (34.8%)

72 (40.4%)
43 (65.2%)

0.001

I have some difficulty in understanding the information in textbooks 
and it waste my studying time
Yes
No

117 (55.9%)
12 (34.3%)

92 (44.1%)
23 (65.7%)

0.017

Tab. III. Stress due to familial risk factors among Saudi medical students at Faculty of Medicine, King Faisal University.

Stress
N=129 %

No stress
N=115 %

P value

Living with your parents
Yes
No

113 (57.9%)
16 (32.7%)

82 (42.1%)
33 (67.3%)

0.002

Motivation of the family for your study
Yes
No

112 (59.3%)
17 (30.9%)

77 (40.7%)
38 (69.1%)

0.001

Acceptance of the family for your study and your future career
Yes
No

114 (56.4%)
15 (35.7%)

88 (43.6%)
27 (64.3%)

0.014

Parents expectancy that you will get high marks make you nervous
Yes
No

103 (58.2%)
26 (38.8%)

74 (41.8%)
41 (61.2%)

0.007



A.G. Abdel Rahman et al.

198

Discussion

Stress is a physical, mental, or emotional response to 
events that causes bodily or mental tension. In small 
amounts, stress is normal and can help us be more ac-
tive and productive. However, very high levels of stress 
experienced over a prolonged period can cause signif-
icant mental and physical problems [1]. In our study, 
we evaluated perceived stress among medical students 
including its sources such as psychosocial, academic 
performance, familial factors which may be of great im-
portance to students as well as their teachers to improve 
their academic achievement. In the current study the 
prevalence of stress among medical students is 54.8%, 
in studies done by Sherina et al; (2003) and Zaid and 
Chan (2007) prevalence of stress among medical stu-
dents ranged from 30% to 50% which reveal that our 
study have a higher prevalence of stress among medical 
students [12, 13]. Additionally, a prevalence of 41.9% 
and 46.2% were measured in a Malaysian government 
medical school and in a Malaysian private medical 
school, which were less than our prevalence of stress 
in the current study [3]. Also, the current study showed 
that there is a highly statistical significance between 
year of study and stress, preparatory year and first year 
of medical studies are the two major years that compose 
the stress and then stress decreased with progress of 
study to the sixth year. One of the explanations for the 
increase stress among younger students could be that 
medical program may be even more competitive and 
stressful for students who are accepted [2]. Stress among 
medical students was perceived in our study by regres-
sion analysis, exam questions and all related curriculum 
activities showed a highly statistical significant differ-
ence between stressed and unstressed students. Shah et 
al; (2010) found that there was no statistical significant 
correlation between perceived stress and academic per-

formance compared to our study  [14]. This might be 
among the students who are striving to perform well 
in examinations may make themselves stressed. Among 
academic stressors, tests/exams were the chief sources 
of stress. Those students who perceive tests/ exams as 
a burden may experience stressful situations, while for 
others, who consider exams useful and help them in 
their learning. In our study recreational facilities was 
revealed as one of the prominent factors of stress among 
medical students with a highly statistical significance 
difference among stressed and unstressed medical stu-
dents. Redwood and Pollak (2007) found that psycho-
social factors such as insufficient recreational facilities 
were an important source of stress  [15]. In regression 
analysis there is a high Odds ratio of psychosocial and 
familial factors among our students in the current study, 
which might suggest a linear relationship between these 
factors and stress which reflect that students who have 
academic stress factors can have also psychosocial and 
familial factors. Overall prevalence of stress in this 
study was 53.3% in male student and 46.7% in female 
student. Our study concluded that male students have 
more stress than female. The stress caused undesirable 
effects on their general health. This might be because 
male students need to finish study with high scores and 
at optimum time to start their careers. In conclusion, 
medical students were more frequent victims of aca-
demic stress than other students. It was possibly due to 
their higher academic demands and perception of time 
constraints to fulfill them. Important causes of stress 
among medical students included unsuitable teaching 
methods; an unsatisfactory college study environment; 
fear of failure in examinations, and social problems all 
of which resulted in perceived anxiety and depression, 
negative life-style practices and a worse status of physi-
cal and mental health changes since the start of their 
college studies [14, 16, 17].

Tab. IV. Factors associated with stress among medical students in the multivariable analysis.

Odds Ratio 95% Confidence Interval P value

Living with parents 0.48 0.128-1.814 0.281
Failing in previous exams 0.40 0.134-1.209 0.105
Concentrating in studying before exams 0.489 0.210-1.137 0.097
Finishing all curriculum before entering exams 0.481 0.195-1.186 0.112
Number of exams is suitable for students to motivate them to study 
all the time

0.351 0.156-790 0.011

There are places for amusement in the university students can use 0.303 0.131-0.699 0.005
Having optimal place for studying 0.355 0.163-774 0.009
Students’ Family motivation to study 0.544 0.217-1.365 0.195
Acceptance of families to the career of study 0.331 0.110-0.992 0.048
Thinking in health status 0.263 0.111-0.624 0.002
Planning and organizing time of study 0.365 0.152-0.873 0.023
Family expectations of getting high marks 0.394 0.170-0.912 0.030
Having difficulty in understanding information in textbooks 0.579 0.192-1.749 0.333
Doing great efforts in studying 2.562 1.058-6.203 0.037
Age of students 1.259 0.953-1.664 0.105
Gender of students 1.774 0.819-3.841 0.146
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Introduction. Healthcare-associated infections (HAIs) and anti-
microbial resistance are well known major public health threats. 
The first goal of our study was to describe the prevalence of HAI, 
while the second goal was to describe the antibiotic consumption 
at our University Hospital, “P. Giaccone” in Palermo, Italy.
Methods. A standardized methodology for a combined Point 
Prevalence Survey (PPS) on healthcare-associated infections 
(HAIs) and antimicrobial use in European acute care hospital 
developed by the European Centre for Disease Prevention and 
Control (ECDC) was piloted across Europe. The teaching Hos-
pital “P. Giaccone” in Palermo, Italy, participated in the study. 

Results. Out of 328 surveyed patients, 12 (3.6%) had an 
HAI and 159 (48.5%) were receiving at least one antimicro-
bial agent. Prevalence results were highest in intensive care 
units, with 17.6% patients with HAI. Bloodstream infections 
represented the most common type (50%) of HAI. Surgical 
prophylaxis was the indication for antimicrobial prescribing 
in 59 (37.1%) out of 159 patients and exceeded 24 hours in 54 
(91.5%) cases. 
Discussion. The results suggest that in our hospital there was a 
frequent and inappropriate use of antimicrobials, especially in 
the setting of surgical prophylaxis.
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Summary

Introduction

Healthcare-associated infections (HAIs) are an impor-
tant cause of morbidity and mortality worldwide [1]. 
The annual prevalence of HAIs in Italy is estimated to 
range between 5% and 8% by year. The most frequent 
HAIs are the lower respiratory tract infections (LRTIs), 
followed by urinary tract infections (UTIs), bloodstream 
infections (BSIs) and surgical site infections (SSIs) [1]. 
In our country about 450,000-700,000 patients acquire 
at least one HAI during hospital stay [1-3]. Thus, HAI’s 
surveillance is recognized as a crucial activity for the 
prevention and control programs. 
Excessive and inappropriate use of antibacterial drugs 
is a major public health problem worldwide, since it is 
associated to an alarming increase in drug resistance 
and adverse drug reactions and causes also huge eco-
nomical costs [4]. Available international and national 
data about amount and pattern of antibiotic use in both 
community and hospital setting are not always suffi-
ciently informative because national databases may use 
different and no standardized methods to measure anti-
biotic use. To this aim, PPS (Point Prevalence Survey) 
can provide baseline information about occurrence and 
distribution of HAI and antibiotic use in healthcare in-
stitutions.

On September 2011, the teaching Hospital “Paolo Gi-
accone” of Palermo, Italy, participated to the European-
scale Prevalence Survey for the Surveillance of Health-
care-Associated Infections (HAI) and Antimicrobial 
Use in Acute Care Hospitals [2]. This project was im-
plemented by the European Center for Disease Preven-
tion and Control (ECDC) through a protocol providing a 
standardized methodology to the Member States and the 
participating hospitals. 
The specific objectives of Prevalence Survey were to es-
timate the total burden of HAI and antimicrobial use, by 
applying a standardized European methodology, and to 
disseminate the results at a local, regional, national and 
EU level.

Methods

Setting
The Teaching Hospital “P. Giaccone” of Palermo, Italy, 
is a tertiary care hospital with 575 beds, of which 497 
reserved to acute and 16 to intensive care, with nearly 
20,400 admissions annually. The number of patient-days 
per year is about 151,700. This hospital in the European-
scale Prevalence Survey of Healthcare-Associated Infec-
tions and Antimicrobial Use accounted for western Sicily.
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Point prevalence survey (PPS)
The standardized protocol for a combined Point Preva-
lence Survey (PPS) on healthcare-associated infections 
(HAIs) and antimicrobial use that we used, represents 
the final protocol (version 4) defined in 2011-2012 by 
ECDC, which carried out a review of 17 national or re-
gional point prevalence surveys of HAI (and antimicro-
bial use) in European countries (ECDC Annual Epide-
miological report 2008) [2, 5, 6]. 
A series of inclusion requirements had to be met. All 
acute care units were included, but long-term care 
units, accident and emergency (A&E) Departments, 
patients admitted to same-day treatment or surgery, the 
outpatient departments, emergency room and dialysis 
were ruled out. Data recovered for each patient aimed 
to identify an active HAI and/or the use of antimicro-
bial drugs at the time of the survey. Data had to be 
collected in a single day for each ward/unit. The total 
time frame of data collection for all units of a single 
hospital had not to exceed 2-3 weeks. Data were col-
lected using two forms: “Hospital data form” including 
general information on the type of surveyed hospital 
and “Patient data form” subdivided in three parts: the 
first one dedicated to demographic and clinical data, 
the second one describing antimicrobials use and the 
last one regarding HAI.
In the pilot study, ECDC recommended that data collec-
tion was to be carried out by experienced staff in read-
ing patient charts/notes and in HAIs’ identifying (e.g. 
infection control professionals, clinical microbiologists, 
infectious disease specialists). In particular, in our sur-
vey, data collectors (HAIs’ prevention and surveillance 
staff, residents) were previously trained by the national 
PPS coordinators to become familiar with protocol and 
case definition.

Case definition
European case definition for HAI was used according 
to previous surveillance projects (HELICS or other 
European projects), whereas case definitions from the 
National Healthcare safety, Centers for Disease Con-
trol and Prevention (CDC), were otherwise used. In the 
HAIs section, data on microorganisms and their resis-
tance phenotype were collected. Only results that were 
already available at the time of the survey were includ-
ed. Data were also collected for patients showing an ac-
tive HAI on the day of the survey. A HAI was defined 
as active when:
•	 signs and symptoms fulfilled the survey definitions 

of HAI and were present on the survey date
or
•	 signs and symptoms fulfilling the survey definitions 

of HAI had been present in the past and the patient 
was still receiving treatment on the survey date.

Definitions of antimicrobial use data
The antimicrobial-related informations were only col-
lected if patient was receiving antimicrobials at the time 
of the survey or alternatively had an active HAI. Both 
generic and brand names were allowed. The drugs in-

cluded the ATC classes J01 (antibacterials), J02 (an-
tifungals) and J04 (antimycobacterials). The route of 
administration was also recorded. The patients could 
receive systemic antimicrobials for: 
•	 community-acquired infection (CI): all infections 

already present at admission except for those corre-
lated to a previous hospitalization;

•	 healthcare infection acquired in long term care facil-
ity or chronic care hospital (LI);

•	 acute hospital acquired infection (HI): this also ap-
plied to hospital-acquired infections occurring after 
discharge and for occupational infections among 
staff of the structure;

•	 Surgical Prophylaxis (SP): any single dose of an 
antimicrobial agent given within the 24-hour pe-
riod before 8:00 am on the day of the survey. This 
time window for surgical prophylaxis allowed 
for distinguish single dose prophylaxis, one day 
prophylaxis or prophylactic doses given over more 
than one day; 

•	 Medical Prophylaxis (MP): it included antibiotic 
therapy administered to prevent a disease or its re-
currence;

•	 other indications (e.g. use of erythromycin as a pro-
kinetic agent);

•	 unknown indication/reason (assessed during PPS);
•	 unknown/missing information on indication no veri-

fied during PPS.

Results

A total of 328 patients, of whom 161 females (49.1%), 
were included in the PPS. Twenty-one patients were in-
fants aged 0-10 months. The mean age of the remain-
ing 307 patients was 61.8 [standard deviation (SD) 19.4] 
years for females and 60.4 (SD 18.8 years) for males. 
One hundred ninety patients out of 328 were hospital-
ized in clinical medicine departments (57.9%), 112 in 
surgical departments (34.1%) and 26% in intensive care 
units (ICUs).
Twelve (3.6%) out of the 328 patients had an HAI. One 
patient had a triple healthcare infection, so the total burden 
of HAIs was 14. BSIs represented the commonest type 
of HAI (7 out of 14), followed by UTIs (four out of 14), 
pneumonia, decubitus ulcer and SSIs. One (7.1%) central 
vascular catheter (CVC)-related infection was also iden-
tified. All UTIs were occurring in patients with urinary 
catheter. All of the six BSIs arose in patients with at least 
an invasive device in situ (CVC and/or peripheral vascular 
catheter, PVC) within for at least 48-hour. Prevalence was 
highest in ICUs (17.6%). In the department of gastroenter-
ology two out of 17 patients had an active infection at the 
moment of survey similarly to the Department of Clini-
cal Medicine Respiratory, where one out of nine patients 
had an HAI. The remaining infections were detected in the 
General Medicine ward (three out of 33 patients), Ortho-
pedics and Traumatology ward (one out of 11 patients), 
Hematology (one out of 14 patients) and Emergency Sur-
gery ward (one out of 20 patients had an HAI).
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Overall, 159 (48.5%) out of 328 of the surveyed patients 
were prescribed one or more antimicrobials. Among the 
patients receiving at least one antimicrobial, 98 (61.6%) 
out of 159 were administrated with a single agent, 47 
(29.5%) two and 14 (8.8%) received three agents. Over-
all 59 (37.1%) patients were prescribed antibiotics for 
surgical prophylaxis, 58 (36.5%) for a community infec-

tions, 27 (17.0%) for medical prophylaxis, 12 (7.5%) for 
HAI, three (1.9%) for LI (Tab. I).
In 36 out of 73 (49.3%) of the cases of SP, cephalo-
sporins were used, alone or in combination with other 
agents, followed by quinolones 16.4% (12 cases) and 
metronidazole 13.7% (10 cases) (Tab.  II). Among 3rd 

Tab. II. Distribution of antimicrobial agents (ATC* 4th levels) by main indication for use, ECDC pilot point prevalence survey, 2011 (n = 223 anti-
microbial agents).

 

All indication Treatment
Surgical 

prophylaxis
Medical 

prophylaxis

n (%) n (%) n (%) n (%)

Antimicrobial agents, total 223 (100) 113 (100) 73 (100) 37 (100)

Top antimicrobial agents at ATC 4th level

 Fluoroquinolones (J01MA) 56 (25.1)  34 (30.1) 12 (16.4) 10 (27.0)

 Third-generation cephalosporins (J01DD) 55 (24.6) 12 (10.6) 35 (47.9) 8 (21.6)

 First-generation cephalosporins (J01DB) 1 (0.4) − 1 (1.4) −

 Nitroimidazole derivates (P01AB) 27 (12.1) 11 (9.7) 10 (13.7) 6 (16.2)

 Combinations of penicillins, incl.β-lactamase inhibitors 
(J01CR)

18 (8.1) 11 (9.7) 4 (5.4) 3 (8.1)

 Combination of sulfonamides and trimethoprim (J01CA) 10 (4.4) 4 (3.5) 2 (2.7) 4 (10.8)

 Macrolides (J01FA) 9 (4.0) 6 (5.3) − 3 (8.1)

 Glycopeptide antibacterials (J01XA) 9 (4.0) 9 (7.9) − −

 Aminoglycosides (J01GB) 8 (3.6) 4 (3.5) 4 (5.4) −

 Penicillins, extended spectrum without anti-pseudomonal 
activity (J01CA)

8 (3.6) 6 (5.3) 2 (2.7) −

 Carbapenems (J01DH) 7 (3.1) 6 (5.3) 1 (1.4) −

 Antidiarrheals, intestinal anti-inflammatory/anti-infective 
agents (A07AA)

5 (2.2) 3 (2.6) − 2 (5.4)

 Triazole derivates (J02AC) 3 (1.3) 3 (2.6) − −

 Antimycobacterials for treatment of tuberculosis (J04A) 2 (0.8) 2 (1.7) − −

 Tetracyclines (J01AA) 1 (0.4) 1 (0.8) − −

 Other antibacterials (J01XX) 3 (1.3) 1 (0.8) 1 (1.4) 1 (2.7)

* Anatomical Therapeutic Chemical

Tab. I. Pattern of administration of antibiotics and indications of treatment in the surveyed patients during the PPS, 2011.

Indication of treatment
Treated patients

(n. 159)
Number of antimicrobials used

1 > 1

n* %⁺ n≠ %¹ n≠ %¹

Medical prophylaxis 27 16.9% 18 66.6% 9 33.4%

Surgical prophylaxis 59 37.1% 42 71.2% 17 28.8%

Community infection 58 36.5% 36 62.1% 22 37.9%

Healthcare-associated infection 12 7.5% 2 16.6% 10 83.4%

Long-term hospital-acquired infection 3 2.0% − − 3 100.0%

ECDC: European Centre for Disease Prevention and Control. 

* Total of patients treated for relative indication. 

⁺ Percent of the total.

≠ Patients receiving the indicated number of antimicrobial agents for each indication of treatment.

¹ Percent each within category.



Prevalence Survey of Healthcare-Associated Infections and Antimicrobial Use

203

generation cephalosporins, ceftriaxone, was the most 
frequently used.
In MP the quinolones were administered at a rate of 
27.0% (10 out of 37), cephalosporins of 21.6% (8 out 
of 37) and metronidazole of 16.2% (6 out of 37). Of the 
59 patients treated for surgical prophylaxis, only in one 
case the antibiotics were administered in single dose 
(1.7%), while in four cases for one day (6.8%) and in 
all the other cases (54 cases, 91.5%) for more than one 
day. In these last cases, the antibiotic administration was 
also prolonged after surgery. One antibiotic was admin-
istered to 37 (68.5%) out of 54 patients, while more than 
one antibiotic was given to the remaining 17 (31.5%).
Data on causal agents and their respective resistant phe-
notype were included only if they were already available 
on the date of the survey. Therefore, data on the species 
of microorganisms causing HAI were unavailable, ex-
cept for six cases. Enterobacteriaceae (E. cloacae) and 
enterococci (E. faecalis and E. faecium) were associated 
with urinary tract, blood, decubitus ulcers, including 
both superficial and deep infections and SSI. One BSI 
was associated with Cytomegalovirus. Candida albicans 
and Acinetobacter baumannii were also identified. This 
last one affected three infection sites in a single patient 
(decubitus ulcer, bloodstream and urinary tract). Resis-
tance to third generation cephalosporin and carbapenem 
was reported for E. cloacae.

Discussion

HAIs are a serious problem, contributing heavily to the 
burden of the hospital costs [7]. These infections have a 
negative impact on patient because of the worsening of 
underlying medical condition and the increased morbid-
ity and mortality [7]. 
The rapidly escalating prevalence of antimicrobial resis-
tance is a global concern. The reduced susceptibility to 
most current of available antimicrobial agents coupled 
with the progressive shortage of newly approved com-
pounds is a worrisome situation  [7]. Major problems 
are encountered for a growing number of Gram-positive 
organisms (i.e., Staphylococcus aureus, Streptococcus 
pneumoniae, Enterococcus spp.) and Gram-negative 
pathogens (i.e., Pseudomonas aeruginosa, Acineto-
bacter baumannii, Klebsiella pneumoniae) [7]. Serious 
infections caused by resistant bacteria do not respond to 
therapy and are often associated with worse outcomes, 
including increased rates of complications, additional 
costs, higher associated mortality rates and prolonged 
hospital stays [8].
HAIs’ prevalence of 3.6% observed in our survey is 
lower than that reported in other European studies and 
that observed in 2008 (6.7%) in the same hospital. The 
limits of the HAI’s estimate by PPS are well known. 
However, because case-mix and admission rules are not 
changed in the last years, it can be presumed that some 
prevention and control interventions have been to some 
extent effective. In particular
some guidelines were issued to implement infection 
control procedures, such as Antibiotic perisurgical pro-

phylaxis in adults, Ambulances hygiene, handwash-
ing (Clean care is safer care), Isolation measures in the 
AOUP P. Giaccone, Palermo, isolation of patients with 
colonization/infection by multi-resistant pathogens. So 
healthcare workers training programs were carried out 
as well.
The European prevalence has been estimated to be 7.1% 
by ECDC, based on a review of 30 national or multi-
centre PPS in 19 countries in its annual epidemiologi-
cal report for 2008 [4, 6]. However an important issue 
that should be considered for the interpretation of the 
epidemiological results of this and future surveys is the 
standardization of data collection in participating hos-
pitals to compare results between hospitals, regions and 
countries. Indeed, HAI prevalence may depend on dif-
ferences in methodology and patients case-mix and not 
only on performance variations. 
High rates of antibiotic usage were observed in our 
hospital. In particular our survey revealed use of broad 
spectrum antibiotics, sometimes combined in multidrug 
protocols, because of emergence of antibiotic-resistant 
microorganisms [9]. On the other hand, due to the wide-
spread diffusion of MDR organisms in our healthcare 
settings, it is often necessary to start an initial antibiotic 
therapy with multidrug protocols or last resource mol-
ecules, such as colistin. New diagnostic methods that al-
low to obtain microbiological confirmation in short time 
could be very useful. It is known that the excessive and 
unnecessary use of antibiotics is the main driving force 
of the high rates of drug resistant infections we are see-
ing in recent years [10, 11]. 
The results of this survey confirm those of a parallel 
analysis with another classical approach in which the 
antibiotic use in the hospital was measured by evaluat-
ing the numbers of defined daily doses (DDD) (Malta R 
et al., 2010) for 100 bed days or for number of admis-
sions. The DDD consumed in 2011 were in fact 82.06 as 
per 100 bed-days and 5.41 per admission. For the surgi-
cal wards, overall the DDD were 94.00 per100 bed-days 
and 5.98 per admission; quinolones accounted for 25.6% 
of the DDD consumed, cephalosporins for 23.7%, peni-
cillins for 16.2% and metronidazole for 14.4%. More-
over, DDD consumed for 100 bed-days in our hospital 
proved to be higher than those observed in a sample of 
five hospitals in Emilia Romagna despite increasing by 
18% in the three years period, 64.9 DDD/100 bed days 
in 2002 to 76.7 in 2004 [9, 12, 14]. 
Results showed also that a significant area of antibac-
terial overuse was SP. According to the international 
consensus, antibiotic prophylaxis in surgery involves 
the administration of an antibacterial agent for a very 
short time, temporally located just before the beginning 
of intervention  [12]. However, our study revealed that 
the antibiotics were used for longer intervals of times. 
A reason of inappropriate antibacterial drug use was the 
frequent administration as SP of drugs, such as 3rd gen-
eration cephalosporins, which are not recommended for 
surgical prophylaxis and should be reserved to the treat-
ment of severe active infections. 
Our study has some limitation. Indeed the PP study de-
sign has some inherent limits, including reduced periods 
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of observation and the possibility of obtaining biased 
results. It has the advantage to be very economical in 
terms of both time and human and financial resources. 
Repeated PPS represent a more feasible alternative for 
hospital-wide surveillance of all HAIs, while still allow-
ing the estimation of HAIs burden in acute hospitals, and 
helping to prioritize areas requiring interventions  [1]. 
Therefore, although it was carried out in full compliance 
with the European protocol, the study has likely some 
limitations inherent to the study design. Continuous sur-
veillance, especially prospective active surveillance, is 
the gold standard to improve patient safety. 
The HAI prevalence rate detected in our PPS was lower 
than expected. However, our investigation highlighted a 

large misuse of antibacterial drugs, in particular in the 
area of SP. Prophylactic use of antibiotics in surgery is 
an example of how a potentially useful practice can be 
misused. More in general, inappropriate antibiotic use 
can lead to increased morbidity, prolonged hospital stay 
and need for more expensive drugs [13, 14]. The main 
aim of antibiotic stewardship is to bring a change in pre-
scribing which could lead to control of drug resistance, 
decreased costs and improved quality of antibiotic use. 
Approaches that have to be, also locally, adopted in-
clude educational programs, development of prescribing 
guidelines (e.g. Clean Care is Safer Care, WHO) [15], 
monitoring of drug resistance patterns, turning to restric-
tive hospital formularies [16, 17]. 
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Introduction. Staphylococcus aureus is associated with various 
infections ranging from skin and soft tissues such as surgical site 
infections and abscesses to lower respiratory tracts and blood-
stream. The aim of this study was to evaluate underlying condi-
tion of patients with S. aureus infections in an Iranian referral 
pediatric Hospital.
Material and methods. Information was extracted retrospec-
tively from the medical records of patients who were diagnosed 
with S. aureus infections. Data obtained about the study subjects 
included basic demographics, reason for admission, culture site, 
length of hospital stay, and methicillin susceptibility.
Results. The underlyning condition of of patients with S.aureus 
infection during November 2011 and March 2013 were included 
in the study. The most frequent diagnosis in patients with S. 

aureus infection was jaundice (12%), abscess (10%), cellulitis 
(10%), wound infection (8%), septic arthritis (7%) and sezeire 
(5%). Wound was the most common infection sites among all 
subjects 34/98 (35%) following by blood (20/98, 20%) as well 
as skin and soft tissue (19/98, 19%). The proportion of MRSA 
infections among all S. aureus isolates was 79% (77/98) during 
the study period. In addition, 58/74 (78%) met the definition 
of Hospital-Associated Methicillin-Resistant S. aureus (HA-
MRSA) infections and the rest; 20/24 patients (83%), were clas-
sified as Community-Associated Methicillin-Resistant S. aureus 
(CA- MRSA). 
Conclusion. In our study, the high frequency of MRSA was found 
not only in HA S. aureus but also in CA S. aureus isolates; there-
fore, the strategic goals to optimize antimicrobial use including 
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Summary

Introduction

Staphylococcus aureus is associated with various infec-
tions ranging from skin and soft tissues to lower respira-
tory tracts and bloodstream and even life-threatening 
infections such as endocarditis and osteomyelitis [1, 2]. 
There are both a rapid emergence of nosocomial S. au-
reus infection and increasing prevalence of Methicillin-
Resistant Staphylococcus aureus (MRSA) in the hospi-
tal and community [3].
Hospitalized patients show a high frequency of S. aureus 
infections due to their weak immune system as well as 
frequent injections and catheterizations mainly in inten-
sive care units (ICU) [1, 4]. 
The aim of this study was to evaluate underlying condi-
tion of patients with S. aureus infections in an Iranian 
referral pediatric Hospital.

Material and methods

This study was conducted at a Children medical center, 
an Iranian referral Hospital during November 2011 and 
March 2013.

Information was extracted retrospectively from the 
medical records of patients who were diagnosed with S. 
aureus infections. Data which was obtained about the 
study subjects included basic demographics, reason for 
admission, culture site, length of hospital stay, and me-
thicillin susceptibility.
Hospital-Associated Methicillin-Resistant Staphylococ-
cus aureus (HA-MRSA) infection was defined as occur-
ring in a patient whose S. aureus isolate was cultured 
more than 48 h after admission, who had a history of 
hospitalization or residence in a long-term healthcare fa-
cility within 6 months prior to the culture date. Patients 
with none of the above conditions that their culture sam-
ples were obtained prior to admission or during the first 
48 h of hospitalization from patient lacks the following 
health care-associated MRSA risk factors: hemodialy-
sis, surgery, residence in a long-term care facility or hos-
pitalization during the previous year, the presence of an 
indwelling catheter or a percutaneous device at the time 
of culture, or previous isolation of MRSA from the pa-
tient were classified as having Community-Associated 
Methicillin-Resistant Staphylococcus aureus (CA-MR-
SA) infection [5]. 
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Clinical isolates were identified as S. aureus by Gram 
stain, colonial morphology, catalase and coagulase test. 
Susceptibility to oxacillin was performed using oxacil-
lin disk according to the performance standards of the 
Clinical and Laboratory Standards Institute (CLSI) [6].

Statistical analyses

The Statistical Package for the Social Sciences (Win-
dows version 16.0; SPSS Inc, Chicago, US) was used 
for all analyses. Descriptive statistics were used to sum-
marize patient variables.

Results

In this study, records of 98 S. aureus infected patients 
who were diagnosed during November 2011 and March 
2013 were analysed. The mean age of the patients was 
3.3 ± 2.45 years (range from 1 day to 13.8 year) and the 
male to female ratio was 1.2.
S. aureus isolates were frequently isolated from patients 
who were suffered from jaundice (12%), abscess (10%), 
cellulitis (10%), wound infection (8%), septic arthritis 
(7%) and sezeire (5%). 
The most common infection sites which S. aureus strains 
were isolated were wound (34/98,35%) following by 
blood (20/98, 20%) and skin and soft tissue (19/98, 
19%).
The proportion of MRSA infections among all  S. au-
reus isolates was 79% (77/98) during the study period. 
In addition, 58/74 (78%) met the definition of HA-MR-
SA infections and the rest; 20/24 patients (83%), were 
classified as CA- MRSA. 
Among all S. aureus isolates, 24 CA- S. aureus isolates 
were associated generally with the wound, skin and soft 
tissue infections infection.The sites of CA-MRSA and 
HA-MRSA infections is shown in Table I. 

Discussion

The rate of MRSA has been increased considerably over 
the last decade [7], and are mainly associated with skin 
and soft tissue infections particularly abscesses and cel-
lulitis [8]. 

According to our results, the high frequency of MRSA 
was found not only in HA- S. aureus  isolates but also 
in CA- S. aureus isolates. CA-MRSA strains appear to 
have rapidly disseminated among the general popula-
tion and affect patients with and without exposure to the 
health care environment.
The frequency of MRSA infections among all  S. au-
reus  isolates in this study was more than other stud-
ies [5, 9-12]. Huang et al. reported that 42% of the S. au-
reus isolates were MRSA (55.1% HA-MRSA and 44.9% 
CA-MRSA) [5]. Aminet al. reported that CA-MRSA in-
fections represented 31.5% of CA- S. aureus infections, 
while HA-MRSA accounted for 52.6% of HA- S. aureus 
infections [9].
The rapid emergence of MRSA in the recent years might 
be due to the increasing consumption of antibiotics, long 
time of hospitalization, failures of hospital hygiene and 
even selective and mobile genetic elements [3, 13-16]. 
Soriano et al. has been reported a 1.8 fold increase in 
MRSA isolation in patients who were prescribed more 
than 2 antibiotics in the last 180 days [17].
In our study, S. aureus isolates were commonly associ-
ated with wound, bloodstream and skin, and soft tissue 
infections. Caini et al. reported that more than 50% of all 
reported HA-MRSA isolates belonged to surgical site as 
well as skin and soft tissues in Hungarian patients during 
2005-2010 [18]. 
In our study, the frequency of MRSA causing blood-
stream infections was 60% (12/20). In the previous stud-
ies which were conducted in our hospital, the rates of 
MRSA was 60% and 79% during 1996–2000 [19] and 
2001-2005 [20], respectively.
In this study, the rate of wounds MRSA isolates was 
higher than other reports (26/34, 76%) [2, 21]. In Wolk 
et al. [2] and Borgundvaag et al. studies [21], the preva-
lence of wound MRSA isolates was 30% and 32%, re-
spectively. Skin and soft tissue consider as one other 
common infection sites [19] that was found in 25% of 
patients. This rate was less than Huang et al. reports [5].
Drug resistance has continued to emerge particularly 
in intensive care units (ICUs) [14, 15]. In this study, a 
high frequency of MRSA was found in Pediatric Inten-
sive Care Unit (PICU) and Neonatal Intensive Care Unit 
(NICU) (80% and 77%, respectively). Minimizing the 
antibiotic pressure and duration of empiric therapy as 
well as hand hygiene is essential for controlling the emer-
gence of these resistant strains in the hospitals [22, 23]. 

Tab. I. Sites of CA-MRSA and HA-MRSA infections.

    Wound Bloodstream
Skin and soft 

tissue
Eye

Respiratory 
tract

Other* Total

CA-MRSA
n 6 2 6 4 0 2 20

% 33 13 25 21 0 8 100

HA-MRSA
n 20 12 9 7 8 2 58

% 35 23 18 11 11 3 100

* Includes urine tract and bone marrow aspiration

CA: Community-Associated

HA: Hospital-Associated
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Moreover, identifying of the important factors contribut-
ing to acquisition and transmission of S. aureus infection 
as well as antibiotic stewardship programs should imply 
in our hospital.
The spread of MRSA is usually occurring by transient 
carriage on the hands of health care workers. In our 
hospital due to high rate of MRSA isolates, improve-
ment in the adherence of health care workers to hand-
hygiene guidelines should perform. In addition, aseptic 
technique such as waterless antiseptic hand rubs, use of 
sterile gowns and gloves must be practiced. In addition, 

series of appropriate guidelines for antimicrobial use 
and a chart audit should be developed.
In conclusion, in our study, the high frequency of MR-
SA was found not only in HA S. aureus but also in CA 
S. aureus isolates; therefore, the strategic goals to op-
timize antimicrobial use including optimizing choice 
and duration of empiric therapy, monitoring and pro-
viding feedback regarding antibiotic resistance, pre-
vention of antimicrobial resistant transmission as well 
as basic infection control policies and procedures are 
recommended.
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Introduction Kidney and liver transplants are the most frequent 
transplantation procedures carried out in Italy. We report the 
result of an epidemiological study on kidney transplanted patients 
resident in the Province of Messina (Italy).
Methods Seventy-five patients were enrolled between June 2010 
march 2011, interviewed and evaluated using an adapted Italian 
version short-form 36. Socio-economic characteristics, quality of 
life modifications and involvement in transplant-related charities 
were studied. The follow-up period was ranging between 52 and 

356 months. All subjects gave written informed consent and all 
results were analysed by chi-square test.
Results No statistically significant differences were found between 
sexes, social and interpersonal relationship modifications.
Discussion The benefits obtained on quality of life after trans-
plantation is the prerogative of a small percentage of patients and 
is related to medium and high socio-economic conditions. The 
possibility of avoiding the haemodialysis represents the primary 
benefit for the totality of patients.
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Summary

Introduction

The incidence and prevalence of chronic renal insuf-
ficiency and end-stage renal disease have constantly 
increased during the last ten years. The number of pa-
tients who need kidney transplant and other treatment 
has also increased. For haemodialysis patients, kidney 
transplant represent the gold standard of treatment to im-
prove quality of life and to extend survival. A problem 
for renal transplant is organs shortage and consequently 
a long waiting list [1, 2].
Every year approximately 3000 organ transplants are 
carried out in Italy. In 2010, one thousand five hun-
dred and twelve kidney (1512) and one thousand and 
two liver (1002) transplants (of which, 57 and 58 in 
Sicily) were performed. These are the most frequent 
transplants carried out on the Italian national territory. 
Other transplants in the same year were heart (273), 
lung (107) and pancreas (74). Generic epidemiological 
data were derived from the national ministerial internet 
site [3].
To the present date, there are approximately 10000 peo-
ple waiting for a transplant: 7048 adults and 103 chil-
dren for a kidney transplant, 1485 adults and 30 children 
for a liver transplant and 869 adults and 29 children for 
a heart transplant [4].
Organ failure represents a serious clinical problem with 
relevant social and interpersonal implications and oc-
cupational disadvantages for patients on a waiting list 
for a transplant. These patients are often incapacitated 
by asthenia and malaise because they are forced to live 

for long periods waiting for an organ, with many dis-
comfort disease-related and also life-style limitations 
(haemodialysis, diet), emotional disturbances such as 
depression, anxiety, rage and, in some cases, economic 
difficulties [5]. 
In clinical practice, kidney transplant from a living do-
nor is considered better in increasing the patient’s sur-
vival than that from a dead donor, however, only a few 
studies have previously compared the quality of life in 
these cohorts of patients [6, 7]. 
A recent Australian study assessed the comparative 
survival and economic benefits after kidney transplant 
from dead donor compared to dialysis [8]. Renal trans-
plant, though still controversial in some health pro-
grams, has now gained a widespread acceptance about 
emotional opinions; special interest was devoted to the 
evaluation of the ethical issues of psychological dis-
tress and the improvements of the quality of life [9]. 
Psychological aspects have become increasingly im-
portant, as to a better quality of life is associated with 
less morbidity and mortality. Quality of life is defined 
as the value assigned to the lifespan modified by dis-
ability, functional conditions, perceptions and social-
work opportunities in subjects with illnesses and inju-
ries [10, 11]. 
We report the result of an epidemiological study on 
kidney transplanted patients resident in the Province of 
Messina (Sicily, Italy) in order to estimate the socio-
economic characteristics, psychological distress and the 
modifications brought from the transplant to the health-
related quality of life.
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Material and methods

In April 2010 the list of kidney transplanted patients, 
with personal information and telephone numbers, was 
confidentially transferred to our Department according 
to the protection of personal data legislation. Between 
June 2010 and March 2011, a telephone interview was 
carried out. All transplant patients were included in this 
study. We recruited 81 kidney transplant patients, that 
underwent a transplant procedure in Italian and Europe-
an hospitals; 6 (7.4%) of these patients were lost to fol-
low-up and excluded. Transplants were performed from 
January 1981 to December 2006. All patients enrolled in 
this observational study gave written informed consent, 
and local ethics committee approved the study. Seventy 
subjects received an organ from a dead donor and five 
from a living donor. These 75 kidney transplant patients 
were all regularly followed up by the Nephrology Unit 
of the University Hospital of Messina. The enquiry form, 
developed from the Italian version of the short form 36, 
was adapted and administered, during the follow-up, to 
all patients. Follow-up period was variable between 52 
and 356 months. In this form, the first section enquired 
about demographic data, disease history and surgical 
transplant centre details; the second asked about family 
status, socio-economic conditions, health-related well-
being modifications; the final section evaluated chronic 
pharmacological treatment and recent laboratory tests. 
In all cases the body mass index was evaluated. The 
mean value was 28.1 with a standard deviation (SD) of 
4.77 and a range between 20 and 38. All results were 
analysed by chi-square test with a confidence interval 
(CI) of 95%. The most relevant statistical events were 
also investigated by Kolmogorov-Smirnov test. 

Results

The group of kidney transplanted patients comprised 75 
patients, 46 (61.3%) males (M) and 29 (38.7%) females 
(F). The mean age was 52.6 years with a SD of 11.71 
and a range between 21 and 77 years. In 42 (56%) M 
and 28 (37.3%) F, the transplanted organs came from 
a cadaver; only 5 patients (6,7%, 4M and 1F) benefited 
from a living donor transplant. Sixteen (21.3%) patients 
had a graft versus host disease that required a second 
transplant; in particular 14 had a single (9M/5F), and 2 a 
double transplant rejection. In a case of single immuno-
reaction allograft-related, a patient received the second 
organ from a living donor. For males the mean conven-
tional haemodialysis treatment duration was 48 months 
(range 1-156) before the first transplant, 35 months (1-
84 months) before the second transplant and 48 months 
(12-60) before the third transplant; for females this peri-
od was 56 months for the first transplant (7-144) and 53 
months (24-120) for the second transplant. Immunosup-
pressive and corticosteroid treatment was patient-specif-
ic, according to the drug-tolerance. It was an adapted 
treatment in 41 (54.7%) men and 26 (34.7%) women, 
exclusively immunosuppressive in 4 (5.3%) men and 

3 (4%) women and exclusively corticoid in only 1 
(1.3%) man. Mean creatininemia level (normal value 
0.5-1.4 mg/dl) was 1.64 (SD = 0.98, CI 95%, range 0.5-
4.9) and mean azotemia level (10-50 mg/dl) was 68.75 
(SD  =  37.78, CI 95%, range 23-209). Kidney failure 
causes were: glomerulopathy related to systemic dis-
eases (41.3%), chronic glomerulopathy (18.7%), renal 
malformations and policystic disease (16%), hyperten-
sive nephrosclerosis (14.7%), tubulointerstitial nephri-
tis (5.3%), and obstructive uropathies and pyelonephri-
tis (4%). Co-morbidity (arterial hypertension, diabetes 
mellitus insulino-independent, thyropathies, bradi- and 
tachyarrhythmias, cholecystopathies and dyslipidemias) 
was present in 62 patients (82.7%). 
One male-patient with an elevated level of creatinine-
mia returned in conventional haemodialysis and is 
waiting for a new transplant. Socio-economic char-
acteristics, health-related quality of life modifications 
and involvement in transplant-related charities are de-
tailed respectively in Table  I. No statistically signifi-
cant differences were found between sexes, social and 
interpersonal relationship modifications. Subjects with 
medium and high socio-economic conditions showed 
higher appreciation in the quality life enquiry form 
compared to those with low income; however this 
didn’t reach statistical significant (p>0.5). The results 
of statistical analysis between pre-transplant depres-
sion episodes and social relationship modifications 
(chi-square = 1.77, P = 0.778, CI 95%) were not casual 
for absent and sporadic (1-3 episodes per year) events, 
and casual for frequent (4-6 per year); as well as in as-
sociation with interpersonal relationship modifications 
(chi-square = 2.66, P = 0.616, CI 95%). The correla-
tions between absent and sporadic pre-transplant de-
pression episodes and social relationship modifications 
(respectively D = 0.356 > 0.238 and D = 0.484 > 0.361, 
CI 95%) as well as in association with interpersonal 
relationship (respectively D  =  0.267  >  0.235 and 
D = 0.484 > 0.361, CI 95%) better investigated by Kol-
mogorov-Smirnov test.

Discussion and conclusion

Dialysis and renal transplant increase survival in patients 
with chronic renal failure; however it is not possible to 
compare between these treatments. The main aim of a 
renal transplant is to improve health-related quality of 
life and increase survival rates [12, 13]. Renal transplant 
requires an adequately stable clinical status, necessary 
to minimise post-operative complications, to reduce ad-
verse effects secondary to immunosuppressant and to 
deal with a potential unsuccessful transplant.
Recent literature [14] suggests that renal transplant from 
a dead donor could improve survival rates in specific 
groups of patients with chronic renal failure, in patients 
believed to be adequately clinically and physically sta-
ble. On the other hand some studies  [15] suggest that 
patients who receive an organ from a living donor have 
longer survival compared to patients undergoing dialysis 
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or those who receive an organ from a dead donor. New 
advances in immunosuppressive treatment, diagnosis 
and treatment of infectious complications; studies on 
ischaemic damage show a progressive improvement of 
short and long-term outcomes [16]. There is little agree-
ment in the literature about quality of life improving fol-
lowing a transplant, however a recent cohort study [12] 
found a significant improvement in the quality of life in 
non-diabetic patients following a renal transplant from 
a living donor, compared to patients who were treated 
with dialysis. Another recent paper focused on psycho-
logical correlates (such as mood, anxiety and emotional 
symptoms) and their relationship with improved renal 
function following a transplant [17, 18], highlighting in-
teresting findings needing replication.

Our findings suggest that quality of life after kidney 
transplant is more improved only for a small percentage 
of patients, generally with a declared higher income. Life 
before a transplant, considered by patients as a “forced 
routine”, with the associated restlessness and anxiety 
(waiting for the availability of an organ) becomes, in 
some cases, a post-transplant life with tight dependence 
on pharmacological treatment. However, in the majority 
of cases, patients admitted benefits of the transplant and 
real improvements in quality of life (thanks to not hav-
ing to rely on haemodialysis). Patients in this study who 
received an organ from a live donor, had higher anxiety 
compared to patients who received an organ from a dead 
donor; however we could not draw inferences due to the 
small number of patients in the former group.

Tab. I. Socio-economic characteristics of the interviewed patients and health-related quality of life modifications. 

% Total Males Females

Housing
urban 76% 57 37 20

suburban 22.7% 17 9 8
rural 1.3% 1 0 1

Head of household
61.3% 46 39 7

Marital status
married 72% 54 40 14

single 20% 15 4 11
widowed 6.7% 5 1 4
divorced 1.3% 1 1 0

Household income
Low (< 14000 €) 49.3% 37 20 17

middle (> 14000 <30000 €) 41.3% 31 21 10
middle-high (> 30000 €) 9.4% 7 5 2

Depression episodes (before transplant)
absent 60% 45 28 17

sporadic (1-3 episodes/year) 25% 19 12 7
frequent (4-6 episodes/year) 14% 11 6 5

Smoking
62.7% 47 28 19

Alcohol/Drug abuse
0% 0 0 0

Convictions
0% 0 0 0

Social relationships modifications
considerable 60% 45 28 17

good 4% 3 2 1
sufficient 8% 6 5 1

insufficient 18.7% 14 9 5
none 9.3% 7 2 5

Interpersonal relationships modifications
considerable 53.4% 40 28 12

good 1.3% 1 0 1
sufficient 16% 12 6 6

insufficient 12% 9 5 4
none 17.3% 13 7 6

Involvement in transplant-related charities 
yes 49.3% 37 24 13
no 50.7% 38 22 16
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In the last 15 years, the number of transplant procedures 
for kidney failure have increased despite little progress 
in organ donation policy development and limited organ 

availability. Quality of life is a very important determi-
nant of long term outcomes following a transplant for 
patients with a long life expectancy. 
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Introduction. A cross-sectional study was undertaken to deter-
mine the prevalence of Giardia and Cryptosporidium in calves 
of Palermo area (Sicily) and to evaluate the occupational risk 
associated with occurrence of zoonotic genotypes. 
Methods. A total of 217 faecal samples, from 149 calves (between 
2 and 240 days of age) and 68 farmers, were collected in 19 cattle-
farms of Palermo area. A questionnaire regarding demographic 
characteristics and personal hygienic measures was submitted 
to all farmers. All faecal samples were analyzed by Immunoflu-
orescence assay and Polimerase Chain Reaction (PCR); geno-
types were determined by DNA sequencing of Triose Phosphate 

Isomerase gene for Giardia and Small Subunit Ribosomal RNA 
gene for Cryptosporidium. 
Results. None farmer tested was positive for Giardia and 
Cryptosporidium, whereas these protozoa were respectively 
detected in 53 (including 5 with zoonotic G. duodenalis geno-
type A) and 17 (of which 1 with zoonotic C. ubiquitum) of the 
examined calves. 
Discussion. The results indicate that the risk of transmitting both 
protozoa to farmers in Palermo area is negligible although it can-
not be considered null because of identification of human geno-
types/species in calves.
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Summary

Introduction

Giardia duodenalis (synonyms are G. intestinalis and G. 
lamblia) and Cryptosporidium spp. are common parasit-
ic protozoa responsible for enteric illness in humans and 
animals worldwide [1]. Cryptosporidium in particular is 
a serious pathogen in immunocompromised individuals 
who may suffer from persistent life-threatening gastro-
enteritis [2]. The (oo)cysts are excreted in the faeces of 
infected hosts and transmitted through the faecal-oral 
route, contaminated water (drinking/recreational), in-
gestion of contaminated food and direct contact between 
humans and infected animals  [3, 4]. Transmission via 
direct contact, in particular, is related to workers such 
as farmers and veterinarians and it suggests that compli-
ance with hygienic standards (i.e. frequent hand-wash-
ing or constant use of gloves) to prevent transmission of 
both protozoa to persons handling animals. The infected 
hosts shed a lot of (oo)cysts in their faeces, for example 
one calf (≤ 30 days old) can produce up to 6 x 108 Crypto-
sporidium oocysts per gram of faeces, thereby increas-
ing environmental contamination [5]. The (oo)cysts are 
robust and very resistant to disinfectants and can last for 
long periods (months) in the environment [6]. Sources 
of contamination of water and food may be different, 
but an important role is played by farm animals that act 
as reservoirs of infection. Cryptosporidium and Giardia 
are common in domestic livestock (cattle, sheep and 
pigs), where young animals can have a high prevalence 
of infection, shedding large numbers of (oo)cysts. 

In recent years, the zoonotic potential of both protozoa 
is becoming clearer with the use of molecular techniques 
to genotype isolates. Molecular characterization of G. 
duodenalis has led to subdivision of the species into sev-
en distinct assemblages (A, B, C, D, E, F, G): humans 
are infected with assemblages A and B which can also 
infect wildlife, companion animals and livestock; C and 
D, isolated from dogs; E, isolated from livestock; F, iso-
lated from felines; and G, isolated from rats. Molecular 
analyses have also shown that the genus Cryptosporidi-
um comprises 19 valid species and nearly twice as many 
genotypes [6]; C. parvum and C. hominis are the main 
species infecting humans [7]. Cattle are infected with at 
least five Cryptosporidium species (C. parvum, C. an-
dersoni, C. bovis, C. ryanae and C. suis) and are consid-
ered the main reservoir of zoonotic C. parvum [8]. The 
distribution of Cryptosporidium species in dairy cattle 
is age-related: C. parvum is reported to primarily infect 
pre-weaned calves (5 days to 5 months)  [9], C. bovis 
is found to predominate in 3 month to 2 year-old dairy 
cattle [8], C. andersoni usually infects mature cattle, re-
sisting for years, if not for life. In Canada a prevalence 
in dairy calves (0-24 weeks of age) has been reported 
between 45.7 % and 73 % for G. duodenalis, and be-
tween 40.6 % and 88.7 % for Cryptosporidium spp., 
suggesting a potential risk of zoonotic transmission be-
tween cattle and farm workers [10]. In India, G. duode-
nalis assemblage A subgenotype 1 (A1), which is con-
sidered the most common zoonotic agent, was identified 
in both calves and workers, confirming that there is a 
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risk of occupational transmission of G. duodenalis in-
fections between cattle and humans on dairy farms [11]. 
The strongest epidemiological evidence for zoonotic 
transmission of cryptosporidiosis is from investigations 
associating cattle with outbreaks in veterinary students 
handling infected young calves, animal researchers in 
contact with infected young calves, and children attend-
ing agricultural camps and fairs [12].
In a previous study carried out in Sicily [13], we dem-
onstrated that the Oreto river which crosses the city 
of Palermo was contaminated by Giardia and Crypto-
sporidium and that Giardia was present in a high con-
centration in the water of the river. Our subsequent 
paper confirmed higher prevalence of Giardia than 
Cryptosporidium and showed that the Oreto river was 
contaminated by assemblages A and B of Giardia, with 
a predominance of zoonotic genotype A [14]. 
The aim of this study is to obtain data about prevalence 
of these two parasites in calves and farmers who come 
from cattle farms in the Palermo area, and to determine 
the occupational risk associated with occurrence of spe-
cies and genotypes at zoonotic risk. 

Methods

Collection of specimens
A list of commercial cattle farms was obtained from 
Veterinary District-Azienda Sanitaria Provinciale 6 
(ASP 6) in Sicily. Between February 2009 and July 
2010, 19 (19/62) farms from the eastern area of the city 
of Palermo were chosen due to the recent birth of calves, 
after which the farmers, who had been contacted by vet-
erinarians of the ASP 6, confirmed their participation in 
the study. If any farm chose not to participate, it was 
excluded from the study and replaced by another farm. 
Selected farms included from 5 to 95 cows: four herds 
had from 5 to 10 animals, seven from 11 to 40, five from 
41 to 70, three from 71 to 95; 11 farms were in the wild, 
the remaining 8 were cattle shed farms.
A total of 149 calves faecal samples were collected di-
rectly from the rectum of each animal using a disposable 
latex glove; 69 samples were collected during winter 
months and 80 during summer months. The calves, with 
or without diarrhoea, aged between 2 and 240 days of 
age (52 ranged from 2 to 60 days, 74 from 61 to 150 
days, 23 from 151 to 240 days); 17 calves (7-150 days 
age) showed evidence of watery diarrhoea. 
 Human faecal samples were obtained from the faeces 
of 68 farmers (66 males and 2 females; the age ranged 
from18 to 63 years) and examined for the presence of 
Giardia and Cryptosporidium. Simultaneously with the 
collection of samples, workers received a medical-social 
questionnaire comprising 15 questions.
All faecal samples were placed in a sterile vessel and 
transported to the laboratory in a proper recipient at 4° C 
for analysis within 24 hours of collection. 

Concentration of (oo)cysts from faeces
The animal faecal samples were subjected to purifica-
tion by a sucrose flotation technique as previously de-
scribed  [15]. Approximately 3 g of faeces were sus-
pended in 10 mL of phosphate buffered saline (PBS). 
The suspension was filtered through a surgical gauze 
sponge and the filtrate was stratified into 5 ml of 1 M 
sucrose (Sigma-Aldrich) solution. The suspension was 
centrifuged at 800 x g for 5 min without brake. Follow-
ing centrifugation, the interface and the upper layer of 
liquid was transferred to a clean tube and recentrifuged 
at 800 x g for 5 min. The supernatant was decanted and 
the pellet resuspended in PBS to a volume of 1 ml to 
examine by immunofluorescence assay.
All human faecal samples were examined by formol-
ether concentration. Briefly, 2-3 g of faeces were sus-
pended in 10mL of saline solution and filtered through a 
surgical gauze. The filtrate was than centrifuged at 1500 
rpm for 2 min. The supernatant was decanted and the 
pellet was suspended in 7 ml of formalin at 7% and 3 ml 
of ethyl acetate. The sample was mixed for 3 min and 
centrifuged at 1500 rpm for 2 min. The supernatant was 
discharged and the final pellet was examined by immu-
nofluorescence assay (IFA).

Immunofluorescence assay (IFA)
All resulting pellet were processed by IFA (Merifluor 
Cryptosporidium/Giardia assay; Meridian Biosciences) 
for the simultaneous detection of Cryptosporidium and 
Giardia. The slides were observed with an epifluores-
cence microscope at 400 x magnification for the detec-
tion of FITC-mAb labeled oocysts/cysts. Presence of 
stained oocysts/cysts was identified according to mor-
phology. 

Molecular analysis
The IFA positive Giardia and Cryptosporidium sam-
ples were subjected to molecular analysis. DNA was 
extracted as described by da Silva et al. [16]. The PCR 
of Giardia and Cryptosporidium were performed by am-
plification of the triose phosphate isomerase (TPI) and 
small subunit ribosomal RNA (ssuRNA) genes, respec-
tively. Nested-PCR was used to amplify fragments of 
both genes  [17]. The PCR products were analyzed by 
1% agarose gel electrophoresis and visualized after eth-
idium bromide staining.
The secondary PCR products were purified using Mi-
crocon PCR centrifugal filter devices (Millipore Corp., 
Bedford, MA) and sequenced on an ABI 3100 automat-
ed sequencer (Perkin Elmer). Sequence accuracy was 
confirmed by sequencing an independent PCR product 
on each strand. Multiple alignments were performed us-
ing the computer software package Clustal X [18]. 
Published Giardia TPI and Cryptosporidium ssuRNA 
nucleotide sequences were aligned with the homologous 
sequences determined in the present work.
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Questionnaire
During this study 74 farmers were willing to participate 
and were enrolled into the survey; six subjects refused 
to answer the questionnaire and were therefore excluded 
from the study. All enrolled participants (n=68) declared 
not to be in a immunosuppressed status. 
A series of multiple choice questions (n  =  15) were 
asked regarding the attitude and practices towards pre-
ventive measures taken to avoid occupational infections 
as well as socio-demographic characteristics (sex, age, 
length of service, distance between farm and home, 
household composition) and medical information (diar-
rhoea events) were also collected. Subjects were asked 
the circumstances of hand washing (i.e. during handling 
animals, at the beginning or end of the working day) and 
the use of gloves, the custom of biting one’s nails and of 
changing clothing before going home. Questions about 
changing clothes and shoes were used to understand in-
fectious risk levels for themselves and for their fami-
lies as the clothing, and in particular the shoes, could 
be carriers of Giardia and Cryptosporidium (oo)cysts 
and therefore play a role in their transmission to other 
environments. Moreover, the participants were asked to 
answer two questions related to a number of personal 
cases of diarrhoea during the last year and to those that 
occurred in their families during the last 6 months. 

Statistical analysis

All collected data were entered into an electronic data-
base and analyzed using Epi Info software, version 7. 
Calves age was categorized into three groups (2 to 60 
days; 61 to 150 days and 151 to 240 days). Absolute and 
relative frequencies were calculated for qualitative vari-
ables, while quantitative non-normally distributed vari-
ables were summarized as median and/or range. Normal 
distribution was verified by the Shapiro-Wilk test for 
normality.

Results

Assemblages/Species of Giardia and Cryptosporidium
Giardia and Cryptosporidium were found in 78.9% and 
in 52.6% of the cattle farms, respectively. The overall 
proportion of animal samples containing detectable G. 
duodenalis cysts and Cryptosporidium oocysts was 35.6 
% and 11.4 %, respectively. Mixed infections of Giardia 
and Cryptosporidium were found in 14 dairy calves out 
of 149; of these, 10 were detected in animals from 2 to 
60 days of age, 2 in those between 61-150 days of age 
and 2 between 180-240 days of age. Moreover, we ob-
served no seasonality among the Giardia and Crypto-
sporidium infections, instead as previously reported in 
Norway [19] where the prevalence of both parasites was 
higher in samples taken during winter than in samples 
taken during summer.
There was a large variation in prevalence of Giardia and 
Cryptosporidium infected animals among age groups. 
Only for Giardia there was a trend for decreasing inten-
sity of infection with increasing age of calves. In fact, 
prevalence of Giardia varied from 65.4 % to 20.2 % and 
17.4 %, while for Cryptosporidium it varied from 21.1 
% to 2.7 % and 17.4 % (Tab. I). Faecal consistency at 
sampling was watery in 14 younger calves (under 60 
days) and in 3 animals of age-group 61-150 days; none 
of the 23 calves older than 150 days showed diarrhoea. 
The watery consistency of the stools was associated with 
increased detection of both parasites. Giardia was de-
tected in 16 while Cryptosporidium in 6 of 17 diarrhoeic 
faecal samples (Tab. I). 
All 68 human faecal samples were negative for detection 
of G. duodenalis and Cryptosporidium spp. including 
farmers (n = 15) who had contact with infected animals 
and did not wash their hands at work.
Of the animal samples tested positive for Giardia and 
Cryptosporidium by IFA, the PCR was successful in 34 
(25 ranged from 2 to 60 days, 8 from 61 to 150 days, 1 
from 151 to 240 days) and 12 (10 ranged from 2 to 60 

Tab. I. Age-related prevalence of Giardia and Cryptosporidium in 149 calves between 2 and 240 days of age, coming from 19 farms, as de-
termined by IFA.

Calves
age

Total calves Faecal consistency Giardia
Positive IFA 

(%)

Cryptosporidium 
Positive IFA 

(%)

Mixed infections 
(Giardia/Cryptosporidium)

(%)

2-60
days 

52 14 watery

38 normal

14

20
(65.4)

5

6
(21.1)

5

5
(10.9)

61-150
days

74 3 watery

71 normal

2

13
(20.2)

1

1
(2.7)

2

0
(2.7)

151-240 
days 

23 0 watery

23 normal

0

4
 (17.4)

0

4
(17.4)

0

2
(8.1)

Tot 149 (35.6)  (11.4)  (9.4)
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days, 1 from 61 to 150 days, 1 from 151 to 240 days) 
samples respectively. Giardia genetic sequencing was 
successful on 27 of the 34 PCR positive samples. 
Giardia genotypes showed 100% homology with as-
semblage E (n  =  22) (GenBank accession number 
AB569406), and assemblage A (n  =  5) (GenBank ac-
cession number AB569398); the zoonotic genotype Gi-
ardia assemblage B was not detected.
Of the 12 samples from which DNA amplification and 
genetic sequencing was obtained for Cryptosporidium, 7 
samples exhibited 100% homology with C. bovis (Gen-
Bank accession number HQ179575), 4 samples had 
100% homology with C. ryanae (GenBank accession 
number HQ179574), and finally 1 sample showed 100% 
homology with C. ubiquitum (GenBank accession num-
ber EU827382) (Tab. II). 

Questionnaire responses
68/74 farmers returned the completed questionnaire. 
The analysis of the demographic and practice character-
istics of the study group showed that the majority was 
male (n = 66); the age of respondents ranged from 18 
to 63 years, with a median age of 35 years. 38 respond-
ents had worked for more than 15 years, while 20 had 
worked for 4 to 15 years and 10 for less than 4 years. The 
household composition of 49 participants ranged from 3 
to 5 members: of 14 participants from 6 to 7 and finally 
of 5 participants from 1 to 2. The distance between farm 
and home is more than 1 kilometre for 58 farmers, while 
10 people live next to the farm. The behaviours related 
to use of protective equipment and to personal hygiene 
and their clinical status were also evaluated as shown in 
Table III. 

Discussion

To our knowledge, this is the first study to report preva-
lence and molecular characterization data of G. duode-
nalis and Cryptosporidium spp. in cattle farms in the 
Palermo area. Data collected from 19 farms in Palermo 
area indicate that giardiasis and cryptosporidiosis are 

common infections of calves and that the prevalence of 
Giardia infection is higher than that of Cryptosporidi-
um. This result is in agreement with the previously re-
ported findings in Spain [20] and in Australia [21], but 
not with those described in Portugal, where the preva-
lence of Cryptosporidium exceeded that of Giardia [22]. 
Moreover, ours and other data in literature report two 
main points: a) the decreasing age-related prevalence of 
Giardia in calves, b) the concurrent G. duodenalis and 
Cryptosporidium spp. infections [23]. 
We have found two distinct genotypes of G. duodena-
lis: assemblage A, which is also isolated from humans 
and other animals and proposed to be zoonotic  [23], 
and assemblage E, which is believed to be specific for 
livestock  [24]. However, recent studies conducted in 
Uganda and in Egypt revealed the presence of assem-
blage E in non-human primates (red colobus monkies) 
and in humans respectively [25, 26]. Assemblage E has 
been reported in the area of Gharbia (Egypt) where two 
thirds of the inhabitants belong to a rural community 
who live in close contact with their livestock and imple-
ment inadequate hygiene practices. However, because 
of a high prevalence of assemblage E in calves [25] and 
of the possible cattle-primate transmission link, a strong 
implementation for future research into the epidemiol-
ogy, cross-species transmission ecology and clinical 
consequences of G. duodenalis infection in humans are 
required. In this study it is probable that both the lack of 
the above mentioned inadequate conditions of hygiene 
in our area may be cause for the no transmission of zo-
onotic and non-zoonotic genotypes/species to farmers.
In particular, in the present study there are three main 
hygienic measures implemented by the participants: 
1) no biting of nails, 2) change of shoes before return-
ing home, 3) hand-washing prior to eating, drinking, or 
smoking at work and after contact with animals. Nails, 
in particular long nails, are a receptacle of microor-
ganisms and the absence of the practice of nail-biting 
(82.4% of respondents) is a healthy measure that can 
prevent infections in individuals handling infected ani-
mals. Changing shoes at the end of the day (36.7% of 
respondents) is an important hygienic measure because 

Tab. II. Age-related positive samples for Giardia and Cryptosporidium by PCR and identification of genotypes as determined by sequencing of 
the TPI gene for Giardia  and SSUrRNA gene for Cryptosporidium.

Calves age
Giardia G. duodenalis 

genotypes
(n)

Cryptosporidium Cryptosporidium
species

(n)No. of positive samples by 
PCR/No. of positive samples 

by IFA

No. of positive samples by PCR/
No. of positive specimens by IFA

2-60 days 25/34 A (4); E (15)a 10/10
C. ryanae (4)
 C. bovis (5)

C. ubiquitum (1)

61-150 days 8/15 A (1); E (6)b 1/1 C. bovis (1)

151-240 days 1/4 E (1) 1/1 C. bovis (1)

a 19/25 PCR products were successfully sequenced
b 7/8 PCR products were successfully sequenced
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the soles could be carriers of Giardia and Cryptospo-
ridium (oo)cysts (present in soil) which then spread at 
home, with consequent risks of infection among fam-
ily members, especially children who often play on the 
ground. Hands represent the principal route of transmis-
sion (i.e. person-to-person or animal-to-person) of many 
pathogens that can survive for a long time on the skin, 
in particular Giardia and Cryptosporidium that produce 
robust (oo)cysts, therefore a high compliance with hand-
washing is of crucial importance to prevent the transmis-
sion of microorganisms that can be transmitted orally 
when hands are brought near the mouth to eat, drink or 
smoke. However, it is important to emphasize that other 
infectious occupational risks (i.e. mycosis) [27] associ-
ated with animal contact highlight a need for the use of 
personal protective equipment, and the infrequent use 
of gloves in this report is a critical point that identifies 
farmers of the Palermo area as a target group for future 
educational campaigns of public health, as educational 
interventions may improve knowledge and practice re-
lated to prevention. 
Furthermore, we have not found either the zoonotic Gi-
ardia assemblage B (which has only occasionally been 
reported in calves), nor the zoonotic C. parvum found 
up to 100% of calves at 1 and 2 weeks of age [9]. On 
the contrary, C. bovis (considered cattle-specific) was 

the most common species identified (n=7), particularly in 
age-group 2-60 days (n = 5), as already reported in China, 
India, Georgia and western North Dakota [28-30]. Recent-
ly, C. bovis has been identified in farm workers in rural 
areas both in India [11] and in Australia [31], providing 
evidence of zoonotic transmission and the possible as-
sociation of infected calves and human infection with 
Cryptosporidium; interestingly, in both studies no clini-
cal symptom was reported from infected individuals.

Conclusion

The absence of C. parvum, a major pathogen in humans, 
the occurrence only once of C. ubiquitum, potentially 
zoonotic, the relative low prevalence of C. bovis as well 
the small number (n = 5) of zoonotic G. duodenalis as-
semblage A, suggest that calves may not be significant 
in the epidemiology of human giardiasis and crypto-
sporidiosis in the Palermo area.
For Giardia and Cryptosporidium there is a need for mo-
lecular epidemiological studies to be undertaken in well-
defined foci of transmission in order to fully determine 
the frequency and importance of zoonotic transmission, 
in particular because cryptosporidiosis affects both im-
munocompetent and immunocompromised individuals 

Tab. III. Compliance with hygienic measures and reports of diarrhoea in 68 farmers who responded to the survey.

Personal hygienic measures Frequency N %

Use of gloves at work always
sometimes
never

12
18
38

17.6
26.5
55.9

Washing hands before drinking/eating/ 
smoking at work

always 
sometimes 
never

37
16
15

54.4
23.5
22.1

Washing hands after animal contacts always 
sometimes 
never

40
3
25

58.8
 4.4
36.8

Washing hands at the end of working day always 
sometimes 
never

13
14
41

19.1
20.6
60.3

Washing hands return home always 
sometimes 
never

25
10
33

36.8
14.7
48.5

Practice of nail biting always 
sometimes 
never

10
2
56

14.7
 2.9
82.4

Change of work clothes at the end of the day always 
sometimes 
never

25
31
12

36.7
45.6
17.7

Change of work shoes at the end of the day always 
sometimes 
never

43
13
12

63.2
19.1
17.7

Diarrhoea during last year no episode 
1 episode 
2 episodes
> 2 episodes

49
8
7
4

72.0
11.8
10.3
 5.9

Diarrhoea in family during last 6 months no episode 
1 episode 
2 episodes
> 2 episodes

62
6
0
0

91.2
 8.8
0
0
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and in these last subjects is responsible of severe life-
threatening illness [2]. Although the risk of transmitting 
Giardia and Cryptosporidium to occupationally exposed 
subjects in farms in Palermo area is negligible due to 
the low prevalence of protozoa and biosecurity meas-
ures implemented, the obtained data suggest that calves 

can act as a source of giardiasis and cryptosporidiosis 
for farm workers and responsible of environmental 
contamination. We believe that more studies involv-
ing extensive sampling of both calves and farmers are 
necessary in Palermo area and in other geographic areas 
of Sicily. 
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Objectives. Despite advances in screening and treatment during 
past several Decades, cervical cancer remains a major health 
problem for Iranian women. Recent researches have focused on 
factors related to development of health behavior in an effort to 
design effective early interventions. The current study aimed to 
investigate the role of attachment styles on cervix cancer screen-
ing barriers among women of BandarAbbas-Iran.
Methods. In an analytic-cross sectional study, 681 women aged 
21-65 referring to health centers were selected randomly and 
after completing written informed consents were investigated by 
Revised Adult Attachment Scale (RAAS) (Collins and Read), Pap 
smear screening barriers and demographic data questionnaire. 
The data were analyzed by Pearson correlation coefficient, linear 
regressions and chi-square test.

Results. The results showed significant association between attach-
ment styles and screening barriers. There was a negative significant 
relation between secure attachment style and screening barriers 
and there was a positive significant association between insecure 
attachment style (anxiety and avoidant) and screening barriers. The 
regression analysis indicated that insecure attachment style (avoid-
ant) were predictors of barriers to the Pap smear screening test in 
this regard. There was a significant association between age and 
residential area and participation in Pap smear test.
Conclusions. Insecure attachment style is associated with haz-
ardous risk behaviors and these results can be useful for health 
service providers in preventive planning of screening and identi-
fication of people susceptible to risk and the design of the inter-
vention.
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Summary

Introduction

Cervical cancer is a global health problem (Population 
Reference Bureau and Alliance for Cervical Cancer 
Screening, 2004). According to the World Health Or-
ganization (2009) cervical cancer is the second biggest 
cause of female cancer mortality worldwide. Not only 
would cervical cancer kill 288000 women every year, 
but 510000 would be diagnosed annually. Nearly 80% 
of women suffering from cervical cancer live in devel-
oping countries [1]. According to the cancer registration 
report, this cancer is reported about 7.1% showing the 
importance of cervix cancer among women cancer in 
Iran [2]. Invasive cervix cancer can be prevented because 
it has a long premalignant stage, second the treatment of 
pre-invasive lesion is effective and third screening cytol-
ogy of cervix cancer including Pap smear are available 
to the public [3]. The proposed protocol for cervix can-
cer screening by USA cancer association in 2012 was 
performing Pap smear each 3 years among women aged 
21-65 year old. This experiment should be done each 
1-3 year among the women being active sexually  [4]. 
Now, screening and cervix cytology (Pap smear) is one 
of the most effective and cheapest methods for cervix 

cancer screening [5]. According to the high prevalence 
of cervix cancer among women, high diagnosis of Pap 
smear test and its easy application, it is expected that 
all women refer for regular test. Unfortunately, despite 
Pap smear test, the mortality rate of cervix cancer is 
not reduced considerably in Iran. Thus, the identifica-
tion of the factors leading into the participation or non-
participation in health-related behaviors can lead into 
the reduction of health weak behaviors. In the previous 
studies, some important variables of these decisions are 
identified. One of the variables is socio-economic vari-
ables: The people with better education and the people 
with the parents of high socio-economical conditions are 
more inclined to participate in healthy behaviors [6, 7]. 
In various researches, the role of psychological factors 
on health preventive behaviors is shown. The attachment 
styles are of great importance due to the important role 
in interpersonal relations and the reaction of a person in 
stressful situations [8-13]. Attachment is a stable emo-
tional relation and its characteristic is tendency to search 
and keeping closeness with a person, namely in stress-
ful situations  [14,  15]. According to Bowlby (1969), 
the people internalize the initial experiences with the 
care providers and form stable cognitive psychological 
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structures of the relations (Schema). These structures 
affect the image of a person of himself (self model) as 
care qualified person and deserving the aid and sup-
port of other (other model). The negative model of the 
self means that he is not entitled to care and is related 
to anxiety in interpersonal relations while the negative 
model of the other is defined by the lack of confidence 
of others and public avoidance in the relations. These 
cognitive structures or internal working models affect a 
person interaction with others and his interpretation of 
them during the life [16, 17]. Bowlby (1973, 1969) cited 
in Batman and Jasperson (2008) believed that during 
the stress, people rely on attachment relations by keep-
ing the closeness with a person helping the helplessness 
management and it creates comfort. He believed that at-
tachment is activated during the threat. In other words, 
disease is the threat, isolation and attachment activates 
attachment behavior. The adult patients show their at-
tachment styles in therapy relations. Bartholomew be-
lieved that personal differences in attachment styles are 
applied in interpersonal relations including the relation 
between the patient and the caregiver. Therefore, attach-
ment theory is a useful model to recognize the percep-
tion of the signs, medical care and interaction with the 
care givers  [18]. The recent research about attachment 
is dedicated to the application of attachment theory in 
medical diseases. The attachment theory based on the 
fundamental assumptions can integrate the biological, 
mental and social variables and health and disease to de-
termine the consistency with physiological disease [8]. 
The researches showed that insecure attachment style is 
related with the development of health problems via low 
participation in health protective behaviors [11, 19]. The 
researches showed that the people with insecure attach-
ment style compared to the people with secure attach-
ment styles little perform the health- related behaviors 
(e.g. sport, diet, stopping alcohol and smoking) [20]. In 
addition, Scarf et al. (2001), showed positive and sig-
nificant relation between secure attachment style and 
health protective behaviors  [21]. There is no study on 
the effect of socio-psychological factors on the cervix 
cancer screening barriers in Iran, the current study con-
ducted with the aim of investigating the effect of attach-
ment style on barriers of Pap smear screening test among 
women in BandarAbbas-Iran to provide background in-
formation for educational intervention of screening pro-
gram and women education.

Methods

Sample
The current analytic cross-sectional study conducted in 
2011-2012 in BandarAbbas-Iran. The study population 
was all married women aged 20-65 referring to health 
centers of BandarAbbas-Iran. The inclusion criteria were 
as follow: Marriage, referring to the clinic to receive one 
of the services (pregnancy control, postnatal care, fam-
ily control consulting, women disease, children vacci-
nation). The exclusion criteria were as follow: Genital 

cancer history or lack of tendency to participate in the 
study. According to the mentioned criteria, 681 women 
were selected by simple random sampling. For ethical 
issues, before the completion of the questionnaires, the 
participants completed written informed consent and 
were assured that their information will be confidential.

Instruments and Measures
1) Revised Adult Attachment Scale (Collins, 1996; Col-
lins & Read, 1990).
The Revised Adult Attachment Scale (RAAS) (Collins 
& Read, 1990) is an 18-item measure of adult attach-
ment dimensions. It consists of three subscales: Close, 
Depend and Anxiety. The Close subscale measures the 
level of comfort the individual feels with closeness and 
intimacy. The Depend subscale assesses if the individual 
feels they can depend on others to be available when 
needed. The Anxiety subscale measures the level of 
anxiety the person feels about being rejected or unloved. 
High scores on Close and Depend, and low scores on 
the Anxiety dimension, indicate a secure attachment 
style  [22, 23]. Each item is scored on a 5-point Likert 
scale with some items being reverse scored. The RAAS 
has demonstrated. adequate validity and reliability [22]. 
In the present investigation, the Cronbach alphas were 
.73 for Anxiety, .63 for Depend and .51 for Close, re-
spectively. 

2) Screening barriers questionnaire
The questionnaire of screening barriers of Pap smear is 
an 11-item questionnaire being designed for the evalu-
ation of the barriers of Pap smear test. The items of the 
questions were derived from the questionnaire used to 
assess Pap test barriers by Hill and Gick  [24]. Partici-
pants were asked to rate the 11 items, each regarding 
a potential barrier to cervical screening (e.g. too time-
consuming, embarrassing), on a 7-point Likert scale 
ranging from “strongly disagree” to “strongly agree.” A 
total Pap test barriers score was calculated by determin-
ing the mean Likert scale response. In the present study, 
the scale had excellent internal reliability (α = .83). In 
data analysis, Pearson correlation coefficient, chi-square 
test and liner regression.

Results

In the present study 681 participants with age mean 
33.96 completed the questionnaires by self-report meth-
od. 45.37% of them had academic education, 34.37% 
diploma and 20.26% had less than diploma degree. 
60.64% of them were housewives and 39.36% were em-
ployed. Totally, 342 people (50.23%) had the history of 
Pap smear test.
Table I displays, secure attachment style had significant-
ly negative relation with screening barriers and avoidant 
attachment style had positively significant relation with 
screening barriers. P < 0.01. 
F (3,680) = 11.13 statistics imply regression equation 
to predict screening barriers based on attachment styles 
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was significant (p = 0.001). Table II displays, avoidant 
attachment style is a significant predictive for screening 
barriers of Pap smear (p = 0.001).
Based on Table III, participation in Pap smear test was 
dependent upon the age of the participants (P = 0.001), 
the participation of the women was increased to its high-
est (58.8%) in 30-39 years and then decreased. The 
Participation in Pap smear test was dependent upon the 
residential area of the participants (p = 0.019). But not 
dependent on their job and education.

Discussion

The main aim of this study was to investigation of the 
role of attachment styles on screening barriers of cervix 
cancer. The results of the correlation between the varia-

bles showed that there was a significant negative relation 
between secure attachment style and screening barriers 
and there was a positive significant relation between in-
secure attachment styles (avoidant) with screening bar-
riers. Attachment avoidance was the positive predictor 
for cervical screening barriers this result is in accord-
ance to findings of other studies [25]. Among previous 
studies evaluating avoidant attachment style and its as-
sociation with these relationship-oriented behaviors, the 
most consistent finding related to an association between 
the avoidant dimension of attachment and sexual behav-
ior was an association with variables reflecting having 
had risky or casual partners  [26, 27]. Both attachment 
dimensions have been linked to risky sexual behaviors 
such as increased sexual activity and a young age at first 
intercourse [27, 28]. This in turn may increase the risk of 
contracting the human papillomavirus (HPV), the sexu-
ally transmitted virus that causes cervical cancer  [29]. 
Therefore, because of its association with cervical can-
cer risk-related behaviors (i.e. lack of screening and 
sexual activity; Health Canada, 2002), attachment inse-
curity may in turn be a risk factor for the development of 
cervical cancer. these results in combination with those 
from previous studies suggest that attachment style may 
be a useful framework for anticipating risk factors for a 
variety of common contributors to morbidity and mor-
tality among adult women in this setting [30, 31]. Spe-
cially, an understanding of the influence of attachment 
style could be used to augment existing screening prac-

tices and allow practition-
ers or other team members 
(e.g., social workers, case 
managers, or therapists) to 
more quickly identify rela-
tionship-based risk factors 
for disease among persons 
with high levels of anxious 
attachment (e.g. sexual be-
haviors that place them at 
higher risk of STIs or un-
wanted pregnancy). It could 
also be used to help provid-
ers recognize when patients 
with high levels of avoidant 
attachment are using un-
healthy strategies such as 
smoking to regulate nega-
tive emotions and/or are 
non-compliant with preven-
tive/self care recommenda-
tions (e.g., when they are not 
using seatbelts or adhering 
to chronic disease treatment 
guide lines) [11, 32]. Maun-
der and Hunter  [11,  19] 
proposed that attachment 
insecurity is a risk factor 
for inadequate participation 
in health-protective behav-
iors, but the mechanisms 
underlying this relationship 

Tab. I. Descriptive statistics and correlations of Attachment factors 
and screening barriers.

4 3 2 1 Variables
1 1.Barriers

1 -0.092** Secure style.2
1 0.331** -0.025 Anxious style.3

1 -0.095** -0.216** 0.211** 4.Avoidant style
15.64 17.27 20.56 36.48 Mean
4.49 4.20 3.63 14.34 SD

* 0.05 < p< 0.01 ** P

Tab. II. Linear regression of attachment dimensions on Pap test barriers. 

p t R2 R β predictor variable

0.202 -1.278 0.04 0.21 -0.052 Secure

0.783 0.275 0.011 Attachment Anxious

0.001 5.236 0.201 Attachment Avoidant

Tab. III. The relation between demographic characteristics and Participating in Pap smear test among 
women.

p-value Non Participated
(n=339)

Participated
(n=342)

Variable

0.061
11(73.3%)
28(62.2%)
44(56.4%)
111(74.4%)
145(46.9%)

4(26.7%)
17(37.8%)
34(43.6%)
123(52.6%)
164(53.1%)

Education level
Illiterate Elementary Guidance school

Diploma
University

0.433 128(47.8%)
211(51.1%)

140(52.2%)
202(48.9%)

Job
Employee Unemployed

0.019** 301(48.2%)
13(68.4%)
25(67.6%)

324(51.8%)
6(31.6%)

121(32.4%)

Residence
City

City zone
Village

0.001**

155(60.5%)
110(41.2%)
48(45.3%)
26(50.0%)

101(39.5%)
157(58.8%)
58(54.7%)
26(50.0%)

Age
21-29
30-39
40-49
50-59

Data were presented as frequencies .(%) p-values marked with** were performed using Pearson Chi-square test.
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remain speculative [11-14]. One possibility is that be-
cause attachment security is associated with trust in 
others and suitable help-seeking behaviors [34]. Indi-
viduals who are securely attached also seek health care 
when appropriate. Additionally, attachment security 
has been linked to the ability to employ effective cop-
ing mechanisms  [34,35], which in turn could also be 
applied to cervical screening. Compared to those who 
are insecurely attached, securely attached individuals 
are more likely to perceive threats as challenges  [36] 
and, in turn, effectively cope with such threats. It is 
possible that cervical screening may be perceived as 
a threat because of the stressful aspects of screening 
(e.g. the discomfort of the exam and waiting for test 
results), and therefore, attachment insecurity could be 
a hindrance in coping with these stressors. In order to 
clarify the association between attachment and cervi-
cal screening, future research should consider explor-
ing potential moderators and mediators of the associa-
tion, such as coping mechanisms and threat appraisals. 
Other findings of the study are the significant associa-
tion between the age and residential area by doing Pap 
smear test. Similar to the findings of other studies, the 
participation of the women was increased to its high-

est (58.8%) in 30-39 years and then decreased [37-39]. 
The relationship between screening for cervical cancer 
and age, high educational level, and residential area 
suggest that these groups are more likely to participate 
in cervical cancer screening and this is consistent with 
previous studies [37, 40]. This study had a number of 
limitations. First conclusions from self- report data al-
so demand caution. it is possible that the subjects gave 
non-exact responses in some cases. In addition, the 
cross-sectional study design precluded assessment of 
temporal relationship among variables. Finally select-
ing participants from health centers decreased the po-
tential of generalizing the results to other populations. 
The results of the study are applied in the development 
of the interventions via considering the processes pre-
dicting the screening behaviors.

Acknowledgment 
This paper was prepared based on the PhD thesis of 
health psychology of Islamic Azad University of Karaj 
Branch and it was done without the financial support of 
any special institution. My gratitude goes of the health 
center staffs of BandarAbbas-Iran and all the partici-
pants in the study.



K. HAJIALIZADEH et al.

222

n	 Received on August 31, 2013. Accepted on October 22, 2013.

n	 Correspondence: Kobra Hajializadeh, Department of Psychology 
and Educational Sciences, Karaj Branch, Islamic Azad University, 
Karaj, Iran. E-mail: ph_alizadeh@yahoo.com.

[24]	 Hill EM, Gick ML. The big five and cervical screening barri-
ers: Evidence for the influence of conscientiousness, extraver-
sion and openness. Pers Individ Dif 2011;50:662–7. 

[25]	 Hill EM, Gick ML. Attachment and barriers to cervical screen-
ing. J Health Psychol 2012;0:1-10.

[26]	 Cooper ML, Shaver PR, Collins NL. Attachment styles, emotion 
regulation, and adjustment in adolescence. J Pers Soc Psychol 
1998;74:1380-97.

[27]	 Gentzler AL, Kerns KA. Associations between insecure attach-
ment and sexual experiences. Pers Relat 2004;11:249-65.

[28]	 Bogaert AF, Sadava S. Adult attachment and sexual behavior. 
Pers Relat 2002;9:191-204.

[29]	 Clifford GM, Smith JS, Munoz N, et al. Human papillomavirus 
types in invasive cervical cancer worldwide: a meta-analysis. 
Br J Cancer 2003;88:63-73.

[30]	 Xu J, Kochanek MA, Murphy SL, et al. Deaths: final data for 
2007. National Vital Statistics Reports 2010:58.

[31]	 Cates JR, Herndon NL, Schulz SL, et al. Our voices, our lives, 
our futures: youth and sexually transmitted diseases. Chapel 
Hill, NC: School of Journalism and Mass Communication. Uni-
versity of North Carolina: Chapel Hill 2004.

[32]	 Ciechanowski PS. As fundamental as nouns and verbs? To-
wards an integration of attachment theory in medical training. 
Med Educ 2010;44:122-4.

[33]	 Larose S, Bernier A, Soucy N, et al. Attachment style dimen-

sions, network orientation, and the process of seeking help from 
college teachers. J Soc Pers Relat 1999;16:225-47.

[34]	 Schmidt S, Blank T, Bellizzi K, et al. The relationship of 
coping strategies, social support, and attachment style 
with posttraumatic growth in cancer survivors. J Health 
2012;17:1033-40.

[35]	 Mikulincer M, Florian V. The relationship between adult at-
tachment styles and emotional and cognitive reactions to stress-
ful events. In: Simpson JA, Rholes WS, eds. Attachment Theory 
and Close Relationships. New York: Guilford Press 1998; 
pp. 143-65.

[36]	 Mikulincer M, Florian V. Appraisal of and coping with a real-
life stressful situation: the contribution of attachment styles. 
Pers Soc Psychol Bull 1995;21:406-14.

[37]	 Yi, JK. Factors associated with cervical cancer screening 
behavior among Vietnamese women. J Community Health 
1994;19:189-200.

[38]	 Borras JM, Guillen M, Sanchez V, et al. Educational level, 
voluntary private health insurance and opportunistic cancer 
screening among women in Catalonia (Spain). Eur J Cancer 
Prev 1999;8:427-34.

[39]	 Ho IK, Dinh KT. Cervical cancer screening among Southeast 
Asian American women. J Immigr Minor Health 2011;13:49-60.

[40]	 Cesar J, Horta B, Gomes G, et al. Factors associated with non-
participation in screening for cervical cancer in Southern Bra-
zil. Cad Saúde Pública 2002;19:1365-72.



J prev med hyg 2013; 54: 223-226

223

Introduction. The purpose of this study was to investigate the 
antibacterial effect of 71 locally produced honeys from different 
botanical sources collected from apiarist’s open markets in Sicily. 
Methods. Antimicrobial activity was determined against Escheri-
chia coli (ATCC 25922) and Salmonella serovar Infantis (ATCC 
1523) by an agar-diffusion assay from the estimation of the 
diameter of the inhibition zone produced by the honeys. Statisti-
cally significant differences (P < .000) regarding inhibition were 
observed for the honeys tested.
Results. The chestnut and polyfloral honey samples exhibited 
the largest and highest inhibition (diameter of the inhibition 

zone > 25 mm) against both E. coli and S. Infantis. The honey 
of oregano origin showed intermediate or low activity against 
E. coli and S. Infantis, respectively. Prickly pear and erica hon-
eys showed no antimicrobial activity against the two reference 
strains. 
Discussion. The results may partially suggest the usefulness of 
the Sicilian honeys on treating multi-resistant enterobacteria. In 
light of the enormous potential for application of honey in the 
clinical practice, it is important that research continues not only 
into those honeys well recognized as antimicrobial, but also into 
other locally produced and yet untested honeys.
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Summary

Introduction

A re-evaluation of the therapeutic use of ancient rem-
edies such as plants and plant-based products could be 
important in preventing bacterial antibiotic resistance. In 
fact, antibiotics are crucial in reducing the global burden 
of infectious diseases. Anyway, their overuse and mis-
use in human clinical practice as well as in veterinary 
medicine has been the direct cause of the emergency of 
multiple antibiotic resistant bacteria worldwide. One 
non-conventional medical treatment that has recently 
received much interest is honey. Honey is produced by 
honeybees of the genera Apis mellifera and Meliponi-
nae [1] from many sources, and its antimicrobial activ-
ity varies greatly with processing and origin, depending 
on the natural vegetative flowers blooming in different 
seasons and in different places [1-3].
Commensal enteric bacteria in particular constitute res-
ervoirs of genes determining antibiotic resistance [4, 5]. 
Especially when antimicrobial exposure occurs, com-
mensal Escherichia coli can transfer their antibiotic re-
sistance in the gastrointestinal environment to the other 
enterobacteria, including various Salmonella serovars, 
which are the most common bacterial pathogens causing 
foodborne diseases in developing as well as in developed 
countries [4-7]. Previous studies conducted at local scale 
in Sicily (South Italy) have described high prevalence 
of multiresistant E. coli together with the emergence of 
ampicillin resistance in E. coli and Salmonella spp. iso-

lates from wastewater and clinical specimens [8, 9]. Thus, 
from a public health perspective, alternative therapies, 
such as honey, should draw the public’s interest. In Sic-
ily, in particular, the geomorphology and the diversity of 
flora give the opportunity to the local black honeybees 
(Apis mellifera ssp. sicula) of producing a wide variety of 
honeys from blossoming trees, shrubs and flowers which 
gives to the final product special sensorial properties. 
Anyway, despite the variety and recognized quality, as 
far as we know, only episodic interest has been accorded 
to this subject in Italy [10]. Therefore, in order to verify 
whether in future the clinical use of Sicilian honeys could 
be useful in controlling the spread of antibiotic resistances 
in enterobacteria, in the current study we sought to study 
under experimental conditions the antibacterial potency 
of unpasteurized honeys against E. coli and Salmonella. 

Methods

Area of study and honey samples
The area of study belongs to Sicily, located in the South 
of Italy, where the autochthon vegetation consists of 
various spontaneous shrubs and cultivated plants. 
Seventy-one honey samples were collected during the 
2011 flowering season from apiarist’s open markets in 
two different geographical districts, being 18 samples 
from centre zone and 53 samples from South-East zone. 
The honey samples were originated from different bo-
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tanical sources, following: 12 polyfloral, 13 of chestnut 
(Castanea sativa), 11 of orange (Citrus aurantium), 9 of 
eucalyptus (Eucaliptus), 9 of thyme (Thymus vulgaris), 
6 of Spanish esparcet (Hedysarum coronarium), 4 of cit-
rus (Citrus limonum), 4 of carob (Ceratonia siliqua), 1 of 
erica (Erica vulgaris), 1 of oregano (Origanum vulgare) 
and finally 1 of prickly pear (Opuntia vulgaris) origin. 

Evaluation of antibacterial activity of honeys 
and bacterial strains tested
An agar diffusion method was used as described above 
to assess the antibacterial activity of the selected honeys 
against two reference strains: Escherichia coli ATCC 
25922 and Salmonella serovar Infantis ATCC 1523, 
which are both susceptible to a wide range of antimi-
crobials, grow well at low temperatures, and have been 
shown to be stable in the laboratory following multiple 
passes on artificial media.

Preparation of the assay plates
E. coli and S. Infantis strains were inoculated into 10 
mL of tryptic soy broth (TSB; Biolife, Milano, Italy) and 
incubated at 37°C for 18 h until growth was 0.5 optical 
density (450 nm). Cultures of 100 mL were added to 18 
mL of Mueller-Hinton Agar (Oxoid LTD; Basingstoke, 
Hampshire, England) previously cooled in a 50°C wa-
ter bath for 30 min and immediately poured onto Petri 
plates, one bacterial culture per plate. A grid containing 
four 25 x 25 mm squares was drawn on the underside 
of the plates for the deposition of the honey samples as 
mentioned above. The plates were placed upside-down 
at 4°C for 24 h before being used the day after. 

Honey solutions
All the honey samples were stored at room temperature. 
Primary honey solutions were prepared by adding 10 g 
of each well mixed honey to 10 mL of sterile distilled 
water and placed at 37°C for 30 minutes to aid mixing. 
To prepare secondary honey solutions, 1 mL of each 
primary solution was added to 1 mL of sterile distilled 
water. Aliquots of 100 mL of each honey secondary solu-
tion were deposited at the centre of the squares drawn on 
the essay plates, one aliquot per square of the different 
essay plates. For each honey secondary solution a con-
trol plate that contained no strain culture was prepared. 
Plates were incubated at 37°C for 24 h. 
Antimicrobial activity was determined from the estima-
tion of the diameter of the inhibition zone produced by 
the honey samples, following: highest activity, diameter 
> 25 mm; intermediate activity, diameter ≥ 12 mm and 
≤ 25 mm; lowest activity, diameter < 12 mm. 
For each honey sample the experiments were repeated 
twice.

Statistical analysis
The differences between the antibacterial activity against 
E. coli and S. Infantis for each honey in results were ana-
lyzed by the Chi square test in the statistical package R 
(http://www.r-project.org). A critical value of p < .000 
was considered statistically significant. 

Results

The results of the assays of antibacterial activity of the 
71 honeys used in this study are shown in Table I. Sta-
tistically significant differences regarding inhibition 
were observed for the honeys tested with the chestnut 
and polyfloral honey samples exhibiting the largest and 
highest inhibition to the two reference strains. The hon-
ey of oregano origin showed intermediate or low activ-
ity against E. coli and S. Infantis, respectively. Finally, 
prickly pear and erica honeys showed no antimicrobial 
activity against the two reference strains tested (E. coli: 
Chi-square 65.96, df 10, p = .000; S. Infantis: Chi-square 
74.53, df 10, p = .000).

Discussion

Honey has been increasingly drawing the public’s in-
terest as alternative therapeutic remedy against a wide 
range of bacteria including some antibacterial-resistant 
species [11, 12]. In particular, in controlled susceptibil-
ity tests, most gastrointestinal bacteria are susceptible to 

Tab. I. Antibacterial activity of the 71 honey samples tested against 
Escherichia coli and Salmonella serovar Infantis.

Type of honey Antibacterial activity
N E. coli N S. Infantis

Chestnut 10 H1 10 H
(N.13) 3 L3 1 I2

2 L
Polyfloral 9 H 11 H
(N.12) 3 R4 1 I
Orange 7 H 11 H
(N.11) 1 I
 3 L
Eucalyptus 6 H 7 H
(N.9) 1 L 1 L

2 R 1 R
Thyme 6 H 6 H
(N.9) 3 R 1 L
Spanish esparcet 4 H 3 H
(N.6) 2 R 1 L

2 R
Citrus 3 H 2 H
(N.4) 1 R 2 R
Carob 1 H 2 H
(N.4) 3 R 2 R
Erica 1 R 1 R
(N.1)
Oregano 1 I 1 L 
(N.1)
Prickly pear 1 R 1 R
(N.1)

1 = highest activity, diameter > 25 mm
2 = intermediate activity, diameter ≥ 12 mm and ≤ 25 mm
3 = lowest activity, diameter < 12 mm 
4 = no activity
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the antimicrobial activity of manuka honey but not to 
artificial honey [13].
Nonetheless, it has also been suggested that other honeys, 
both commercially and locally produced, have equiva-
lent activity for some, but not all, bacteria  [14-16]. In 
the present study we have described that Sicilian locally 
obtained unprocessed honeys may be active against E. 
coli and S. Infantis. In fact, our data show that all but two 
(erica and prickly pear) of the 71 honey samples tested 
have some antibacterial action, the activity ranging from 
‘high’ to ‘low’. These results are in accordance with a 
previous study on the concentrations of the major 1,2-di-
carbonyl compounds in Sicilian commercial honey sam-
ples from 12 different floral origins [17].
Obviously, careful should be applied in generalizing 
these results to all the Sicilian honeys for some main 
reasons. First, the relatively low number of honey sam-
ples tested. Anyway, the overall good activity showed 
by the majority of the honeys (chestnut, polyfloral, or-
ange, eucalyptus, thyme and Spanish esparcet), which 
together account to 84.5% of the honey samples tested, 
could indicate a good activity of Sicilian honeys against 
enterobacteria. 
Second, although significant inhibition of bacterial 
growth was noted for the majority of the honeys tested, 
it is doubtful whether the activity observed under ex-
perimental conditions would be clinically significant. 
In fact, in this study we have used an agar-diffusion as-
say rather than an agar dilution method that could better 
mimic the situation where the honey dress directly in 
contact with the infected mucosa [18]. For this reason, 
we think that further research is required to assess the 
correlation between the described antibacterial activity 
in vitro and the actions in vivo of the Sicilian honeys.
Third, our results underline that E. coli and S. Infantis 
showed also a certain degree of resistance to some of the 
honeys tested. Some bacterial species can be inhibited by 
low levels of osmolarity, so inhibition by honey may be 
due to the sugar content rather than to hydrogen peroxide 
or non-peroxide factors [19]. From this perspective, fur-
ther experimental essays could be useful in order to stand-

ardize the reported antibacterial activities of the Sicilian 
honeys. In particular, the use of a reference antiseptic or 
the comparison with an artificial honey as a reference 
could be useful in distinguishing the efficacy of antibacte-
rial factors other than the osmolarity. Anyway, there is ev-
idence that the activity of honeys can vary greatly among 
different floral types [20]. Moreover, even the antibacte-
rial activity of honeys sharing the same floral origin could 
greatly differ in activity depending, for example, from the 
storing conditions. Thus, because the antibacterial activity 
of honey is sensitive to light and to heat [21], differences 
in the observed antibacterial activity could be due to the 
fact that our honey samples were stored at room tempera-
ture and not in a dark refrigerator.
Finally, although the limited number of strains consid-
ered in our study their sensitivity to Sicilian honeys may 
partially suggest the usefulness of these honeys on treat-
ing multi-resistant E. coli and Salmonella spp. previous-
ly isolated from wastewater and clinical specimens in 
Sicily [8, 9]. For this reason, we think that it would be of 
value to further investigate the potency of these honeys 
with more antibiotic resistant bacterial species in future 
in the view of a possible clinical use. 

Conclusions

In conclusion, in light of the enormous potential for ap-
plication of honey in the clinical practice, it is important 
that research continues not only into those honeys well 
recognized as antimicrobial, but also into other locally 
produced and yet untested honeys. Although the num-
ber of antibacterial resistant strains that have been tested 
with honey in our study is limited and although it was 
not been evaluated whether or not bacteria would even-
tually develop resistance to honey, the sensitivity of E. 
coli and S. Infantis to the honeys tested may partially 
suggest the usefulness of the Sicilian honeys on treat-
ing multi-resistant enterobacteria. It would be of value 
to further investigate the potency of the Sicilian honeys 
with more antibiotic resistant bacterial species in future.
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