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Introduction. Influenza is a matter of serious concern for clini-
cians, in both outpatient and in-hospital settings. Worldwide, the 
2017-18 epidemic proved to be the most severe since 2003-04.   
We report a real-world experience regarding the management of 
patients with influenza admitted to a large teaching hospital in 
the Friuli Venezia Giulia region during the 2017-2018 influenza 
season. We also provide a practical guide for the management of 
hospitalized influenza patients. 
Methods. A retrospective observational analysis was conducted 
among all influenza patients requiring admission to our center 
during the 2017-18 season.
Results. Overall, 29 patients were admitted to the University 
Hospital of Udine during the 2017-18 season with a diagnosis 
of influenza.  B virus was responsible for the majority of cases. 
More than 65.5% of the subjects presented with a complication. 
We estimated that 41.4% of the patients admitted were affected by 

a “severe form”. All these cases required admission to the Inten-
sive Care Unit, with 27.6% and 10.3% needing Orotracheal Intu-
bation and Extracorporeal Membrane Oxygenation, respectively. 
The fatality rate was 24.1%. Notably, only 9 subjects in our cohort 
had been vaccinated. Based on the experience acquired during 
the past season, we propose a practical guide to the management 
of influenza cases in everyday hospital practice. 
Conclusion. The cornerstones of the management of all hospi-
talized influenza patients are the rapid identification and treat-
ment of severe forms. Timely and strict adherence to contact 
and respiratory precautions are also fundamental to reducing 
the risk of intra-hospital outbreaks. Despite improvements in 
antiviral therapies and supportive measures, influenza-related 
morbidity and mortality remain high. In our opinion, a univer-
sal vaccination program is the only safe and effective method 
of filling the gap.
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Introduction

Influenza is still a matter of serious concern for clini-
cians, in both outpatient and in-hospital settings. Indeed, 
worldwide, the 2017-18 epidemic proved to be the most 
severe since 2003-04. 
The “influenza season” is generally defined as the period 
of the year during which more than 80% of influenza 
cases occur. The usual length of the influenza season 
is of 8-12 weeks, from late autumn to early spring [1]. 
However this time-frame is arbitrary, as the definition 
varies widely across surveillance studies. Some authors, 
for example, regard the “influenza season” as the period 
when more than 10% of sentinel specimens prove posi-
tive for influenza virus; conversely, other experts con-
sider the “influenza season” to be the interval between 
the diagnosis of the first case, or the week in which the 
vaccination campaign begins, and the week after the di-
agnosis of the last Influenza case [2]. 
The World Health Organization (WHO) estimates that 
influenza affects almost 10-20% of the world’s popula-
tion every year and causes between 250,000 and 500,000 

deaths and 3-5 million hospitalizations [3, 4]. In Europe, 
it is estimated that approximately 10 to 30% of the pop-
ulation become infected with seasonal influenza every 
year, with several hospitalizations [5]. 
Epidemiological data on influenza circulation and influ-
enza-related illness are provided by Flunet, an online da-
tabase of the WHO Global Influenza Surveillance Net-
work, which releases weekly reports of influenza virus 
circulation and influenza-related illness. Data are pro-
vided by the National Influenza Centers of the Global 
Influenza Surveillance and Response System (GISRS), 
local laboratories, and WHO regional databases [6]. 
Since 1999, in Italy a nationwide sentinel system (In-
fluNet) coordinated by the Ministry of Health regularly 
provides national and regional surveillance data on the 
influenza season. InfluNet depends on a group of senti-
nel practitioners and pediatricians, who cover up to 2% 
of the general population. Their reports are also upload-
ed to the European Centre for Disease Prevention and 
Control (ECDC) database [7].
According to the intensity thresholds currently approved 
by the CDC to classify influenza seasonal severity, the 
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2017-18 season in Europe was the first to be classified 
as a “highly severe” across all age-groups since 2003-
2004 [1]. 
Compared with recent seasons, the 2017-2018 epidem-
ic was characterized by a higher level of circulation of 
the B virus. Indeed, B viruses were responsible for the 
majority of severe cases in 2017–2018, most of which 
occurred in patients aged over 39 years. Moreover, in 
people aged 65 years and older, an excess in all-causes 
mortality was reported by the majority of sentinel coun-
tries.
Comparable characteristics were also observed for the 
2017-2018 influenza season in Italy. According to the 
Italian surveillance system, since the beginning of the 
surveillance, in September 2017, 764 patients with lab-
oratory-confirmed influenza were admitted to intensive 
care units (ICUs). Of these, 173 died [9].
The clinical pattern of seasonal influenza infection is 
extremely heterogeneous, ranging from mild disease to 
lethal forms. 
The acute clinical presentation is similar to that of other 
influenza-like illnesses (ILI), consisting of abrupt on-
set of fever, sore throat, headache, cough and myalgia. 
The majority of cases resolve spontaneously within 
1-2 weeks, without complications. Nevertheless, some 
patients undergo a more serious clinical course, which 
may be complicated by respiratory and extra-respiratory 
disorders [10]. Among these patients, elderly people, 
younger children, pregnant women and patients with un-
derlying chronic diseases are at high risk of developing 
severe forms and influenza-related complications, such 
as bacterial pneumonia and extra-pulmonary influenza-
related disease [1]. 
Patients admitted to ICUs and those hospitalized because 
of influenza are defined as “severe cases”. It has been 
estimated that their risk of death due to influenza and in-
fluenza-related respiratory complications is 3.6-4.8-fold 
higher than that of the remaining population infected 
with seasonal influenza [11, 12].
Despite the availability of antiviral drugs for both thera-
peutic and prophylactic purposes, the only effective 
method of preventing influenza and influenza-related 
complications is vaccination [13]. 
Currently, two main types of influenza vaccines are 
available. Trivalent vaccines protect against three flu 
viruses: influenza A (H1N1) virus, influenza A (H3N2) 
virus and influenza B virus. Quadrivalent vaccines pro-
tect against the same viruses as the trivalent ones, plus 
an additional B virus. 
Different formulations of influenza vaccines exist: in-
activated, live attenuated and recombinant vaccines. 
Inactivated influenza vaccines (IIV) are egg-based com-
pounds, which may contain the whole inactivated virus, 
split virion or subunits, and induce specific antibodies 
against the hemoagglutinin (HA) component. IIVs are 
licensed for use in adults and children. IIVs also exist 
as adjuvated vaccines (with the inclusion oil-in-water 
emulsions, such as MF59) and as high-dose vaccines, 
which have been licensed for use in the elderly. A type 
of cell-based IIV has been licensed in the United States 

(US) and in some European countries [14]. A live at-
tenuated influenza vaccine (LAIV) is available in the US 
and Canada for use in adults and children, and in Europe 
for use in children and adolescents. LAIV contains four 
influenza strains (H1N1, H3N2 and the two prevalent 
B strains) and is administered intranasally. The attenu-
ated influenza virus replicates in the upper respiratory 
airways and stimulates the production of specific anti-
bodies in serum as well as in the respiratory mucosa. The 
effectiveness of LAIV against influenza A(H3N2) and 
Influenza B viruses is similar to that of IIVs. Neverthe-
less, LAIV is poorly active against influenza A(H1N1)
pdm09 viruses [15]. A Recombinant Vaccine (RV) has 
also been developed. This is made up of a purified HA 
subunit and is expressed in insect cells through bacu-
lovirus vectors. The RV is currently licensed for adults 
and destined for use in subjects who cannot receive other 
formulations. One major advantage of this vaccine is the 
short manufacturing process. It could therefore be useful 
during a pandemic season [16, 17]. 
Twice a year, the WHO organizes consultations of ex-
perts to formulate recommendations concerning the 
composition of the influenza vaccines for the following 
influenza season [18].
With regard to the 2017-18 influenza season, the triva-
lent vaccine included an A/Michigan/45/2015 (H1N1) 
pdm09-like virus, an A/Hong Kong/4801/2014 (H3N2)-
like virus, and a B/Brisbane/60/2008-like (B/Victoria 
lineage) virus. The quadrivalent vaccine also included 
a B/Phuket/3073/2013-like (B/Yamagata lineage) vi-
rus [19]. 
Overall, the effectiveness of influenza immunization 
is estimated to be around 40-60%. Effectiveness var-
ies considerably according to the circulating seasonal 
viruses, being good against A(H1N1)pdm09, moderate 
against influenza B virus, and poor against influenza 
A(H3N2) [20]. 
The WHO states that influenza vaccines should be di-
rected to protecting the whole population, with particu-
lar attention to individuals most at risk for severe forms 
of influenza and influenza-related complications. These 
“priority groups” were originally designed by the WHO 
Strategic Advisory Group of Experts on immuniza-
tion (SAGE) in 2012, and include the elderly, children, 
people with chronic conditions, pregnant women, and 
healthcare workers. In Italy, these recommendations are 
reported in the National Immunization Plan and con-
firmed every year in the influenza vaccination program 
by the Ministry of Health. According to the international 
recommendations, in Italy the minimum objective of in-
fluenza vaccine coverage in patients considered at risk is 
75%, while the optimal coverage target is 95% [21, 22]. 
In this context, our study aimed to provide real-world 
data on patients with severe influenza admitted to a large 
teaching hospital in the Friuli Venezia Giulia region dur-
ing the 2017-2018 influenza season. Based on our expe-
rience, we propose a practical guide for the management 
of hospitalized patients with influenza. 
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Methods

Study population
We evaluated all patients admitted to the University 
Hospital of Udine (UHU) from October 1, 2017, to April 
1, 2018. Individuals diagnosed with Influenza were en-
rolled in this retrospective analysis. UHU is part of the 
Azienda Sanitaria Universitaria Integrata di Udine, and 
is located in the Friuli Venezia Giulia region, in north-
eastern Italy. UHU has 1,000 beds and serves a popula-
tion of almost 250,000 inhabitants.

Data sources
Information on the patients admitted to UHU was col-
lected from the hospital discharge records and the Re-
gional surveillance data forms provided by the Depart-
ment of Prevention of Udine [23].

Data collection and definitions
The following information was collected: the patient’s 
demographic characteristics (date of birth, gender, place 
of residence), clinical history (anamnesis of comorbidi-
ties, previous hospital admissions), history of previous 
vaccinations. The presence of at least one comorbidity 
was used to classify patients as “comorbid”. 
Influenza-like illness (ILI) and severe acute respira-
tory infections (SARI) were diagnosed according to the 
“WHO surveillance case definitions for ILI and SA-
RI” [24].
The diagnosis of influenza was based on the detection 
of influenza viral RNA by means of molecular essays 
performed on either nasopharyngeal swabs or bron-
choalveolar lavage fluid. Disease severity was defined 
according to the “WHO Guidelines for Pharmacological 
Management of Pandemic Influenza A(H1N1) 2009 and 
Other Influenza Viruses” [25].
Influenza related-complications were diagnosed accord-
ing to the ICD-10-CM diagnostic codes. 
Influenza season was defined according to the time-
frame proposed by Smetana et al. [1].
See Table I for a complete list of definitions.

Statistical analysis
Data were analyzed by means of the software package 
SPSS Statistics v.20.0 (SPSS Inc., Chicago, IL). Base-
line characteristics of the population enrolled were de-
scribed through descriptive statistics. Quantitative vari-
ables were presented as median and range, and categori-
cal variables as absolute numbers.

Results

Overall, during the 2017-18 season, 29 patients admitted 
to UHU received a diagnosis of Influenza. The charac-
teristics of the study population are summarized in Ta-
ble II. The median age of the patients admitted was 48 
years (range 0-87 years); there was an equal distribution 

of genders (51.7% men, 48.3% women). Two women 
were pregnant: one in the first trimester and one in the 
second. 
In 65.5% of cases, a B virus was isolated, in 24.1% an 
A/unsubtypized virus, in 6.9% an A H1N1 and in 3.4% 
another A virus subtype.
The seasonal peak was reached in the first two months 
of 2018, with 68.9% of all severe cases notified between 
January and February.
It was estimated that an antiviral treatment was admin-
istered (a neuroaminidase inhibitor, Oseltamivir) in 58% 
of cases. The median duration of antiviral therapy was 
7 days.
Overall, 65.5% of the subjects developed a complica-
tion (see Tab. I for details of the definition of “complica-
tion”). The majority of these had respiratory syndromes: 
44.8% complicated with bacterial pneumonia, 17.2% de-
veloped a severe acute respiratory infection (SARI) and 
27.6% an acute respiratory distress syndrome (ARDS); 
6.8 % developed myocarditis. A case of encephalitis was 
also observed in a patient with Influenza B/Yamagata 
strain isolated from a nasopharyngeal swab.
The cases classified as “severe” accounted for 41.4% of 
those admitted to UHU (see Tab. I for details of the defi-
nition of “severe case”). The median age of this popula-
tion was 59.5 years (range 0-84), and the gender distribu-
tion was almost equal (46.5% were males). The majority 
of patients (70%) had at least one comorbidity, with a 
predominance of cardiovascular diseases (48.3%). See 
Tab. II for details of “comorbidity” definition. 
All patients with severe forms were admitted to the ICU. 
Of this group, 27.6% required Orotracheal Intubation 
(OTI) and 10.3% needed to be placed on Extracorporeal 
Membrane Oxygenation (ECMO). 
Seven patients (24.1%) died; 4 had Influenza B virus iso-
lated from respiratory samples. Overall, 3 deaths were 
recorded in subjects younger than 50 years old. Of these, 
one presented with an influenza-related myocarditis and 
developed cardiogenic shock; in the other two cases, the 
final diagnosis was multi-organ failure. None of the 3 
patients aged under 50 years had been vaccinated.
Overall, 70% of the fatal cases developed pneumonia, 
ARDS was diagnosed in 4 cases, acute heart failure in 2 
cases, and myocarditis in 1 case.
Regarding vaccination coverage, only 9 (31%) of the 
UHU cohort had been vaccinated. Six vaccinated sub-
jects were older than 65 years old, 5 of whom were 
males. All the vaccinated patients were pluricomorbid 
and two of them suffered from a type of immunodefi-
ciency. Information on the type of influenza vaccine is 
not available.
Details of the clinical presentation and vaccination sta-
tus of patients admitted to UHU are summarized in Ta-
ble III. 
On the basis of the experience acquired during the 2017-
18 season, we elaborated a checklist with the aim of fa-
cilitating early diagnosis and implementing a meticulous 
clinical approach, starting from admission.
We suggest that every patient presenting with symptoms 
compatible with respiratory or systemic illness (e.g. 
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cough, fever, coryza, arthromyalgia during the Influenza 
season should undergo the following work-up:
• For patients without any risk factor for severe Influ-

enza forms: no routine testing nor routine antiviral 

treatment, unless no spontaneous improvement in 1 
week.

• For patients with one or more risk factors for severe 
Influenza forms:
- Naropharyngeal swabs for the detection of major 

respiratory viruses (e.g. Influenza, Respiratory 
Syncytial Virus, Metapneumovirus, Rhinovirus, 
Coronavirus) and major interstitial bacterial pneu-
monia (Legionella, Chlamydia and Mycoplasma).

- Legionella and Pneumococcal urinary antigens.
- Nasal and cutaneous swabs to check for Methicil-

lin-Resitant Staphylococcus aureus colonization.
- Sputum collection for gram stain and culture.
- Blood cultures. 
- Chest X-ray.
- Computerized tomography (CT) thoracic scan 

and bronchoscopy should be offered to every pa-
tient with imaging abnormalities and no results 
from the previous tests, and to every critically ill 
patient.

Regarding treatment:
• In order to provide an adequate diagnosis, no antibi-

otic or antiviral should be started before preliminary 
sample collection, unless the patient presents serious 
instability.

• Support care must be provided for every patient (ox-
ygen administration, non-invasive or invasive venti-
lation, vasopressors, intravenous fluids, etc.).

• Antivirals should be promptly administered to: criti-
cally ill people, patients affected by or at high risk 
of severe influenza forms, immunocompromised 
people, elderly and in-hospital patients. The antiviral 
should be started within 48 hours of symptom onset. 
We suggest using a neuraminidase inhibitor, such as 
Oseltamivir, Zanamivir, and Peramivir.

Empiric antibiotic treatment should be considered in 
cases of suspected superinfection and in cases at risk of 
complications with secondary infections. An adequate 
treatment for community-acquired pneumonia should be 

Tab. I. Terms and definitions.

Term Definitions

Influenza season The period of the year during which more than 80% of influenza cases occur. The usual time-frame 
of the influenza season is of 8-12 weeks, from late autumn to early spring 

ILI An acute respiratory infection with: measured body temperature of ≥ 38C°+ cough; with onset 
within the last 10 days

SARI An acute respiratory infection with: history of fever or measured body temperature of ≥ 38C° + 
cough; with onset within the last 10 days, and requiring hospitalization

Severe flu

Influenza presenting as SARI, requiring ICU admission and/or ECMO 
Influenza presenting with ARDS, requiring ICU admission and/or ECMO
Influenza initially presenting as non-severe disease, and subsequently developing any of the signs 
and symptoms of progressive disease: shortness of breath, tachypnea, cyanosis, bloody or colored 
sputum, chest pain, hypotension, central nervous system complications (altered mental state, 
confusion, unconsciousness, drowsiness, seizures, weakness, or paralysis), evidence of sustained 
virus replication or invasive secondary bacterial infection 

Influenza-related 
complications

Acute respiratory failure, pneumonia, ARDS, febrile seizure, encephalitis/encephalopathy, renal 
failure, multi-organ failure, septic shock, rhabdomyolysis, myocarditis, exacerbation of underlying 
chronic disease, including asthma, COPD, chronic hepatic or renal insufficiency, diabetes, 
cardiovascular conditions

ILI: influenza like illness; SARI: severe acute respiratory infections; ARDS: Acute respiratory distress syndrome; COPD: Chronic obstructive pulmonary 
disease

Tab. II. The demographic characteristics, seasonal distribution and 
outcome of patients admitted to Udine Hospital for Influenza and 
Influenza-related complications during the 2017-18 season.

Study population

Total (n, %) 29 (100)
Age (median and range, years) 48.3 (0-87)
Male gender (n, %) 15 (51.7)
Female gender (n, %) 14 (48.3)
Pregnancy (n, %) 2 (6.9)
Subjects who had received seasonal Influenza 
vaccination (n, %)

9 (31)

Comorbidities (n, %)
• Cancer 
• Diabetes mellitus
• Cardiovascular disease
• Immunocompromised*

• Chronic respiratory conditions
• Chronic kidney disease 
• Metabolic conditions°

• Obesity

18 (62) 
2 (6.9)
4 (13.8) 
14 (48.3)

4 (16)
5 (17.2)
7 (24.1)
1 (3.4)
4 (13.7)

Seasonal distribution (n, %)
• November 
• December 
• January 
• February 
• March 

1 (3)
2 (7) 

10 (35)
10 (35)
3 (10)

Virological distribution (n, %)
• A non-subtyped virus 
• A H1N1 virus 
• A, other subtype 
• B virus 

7 (24.1)
2 (6.9) 
1 (3.4)

19 (65.5)
* Immunocompromised cases included: 1 patient affected by Common 
Variable Immunodeficiency (CVID), 1 allogeneic hematopoietic stem cell 
transplant recipient, and 2 solid organ transplant recipients; ° metabolic 
conditions included: obesity, malnutrition, chronic liver disease (including 
cirrhosis and alcoholic liver disease), alcoholism, dyslipidemia, and glucose 
intolerance
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selected. Oral antibiotics are the preferred choice; par-
enteral treatment should be selected in the case of severe 
pneumonia. The duration of the treatment should be de-
cided according to clinical evolution. Generally, standard 
antibiotic duration for community-acquired pneumonia 
is adequate. Antibiotic escalation should be considered 
in the case of insufficient improvement within 72 hours.
An algorithm to guide the management of Influenza cas-
es is reported in Figure 1.

Discussion

The 2017-18 epidemic was the most severe in all age-
groups since 2003-04. Globally, lethality rates reached 
22.6%, a disproportionate burden even in comparison 
with the 2014-15 season, when the “Fluad case” deter-
mined the lowest vaccination coverage in recent sea-
sons [26, 27].
During the 2017-18 season, in Italy a total of 764 cases 
were classified as severe. For the first time since 2009-

Fig. 1. Algorithm to guide the management of influenza cases.

Tab. III. Clinical presentation of patients admitted to Udine Hospital 
for Influenza and Influenza-related complications during the 2017-
18 season.

Clinical presentation
Admitted (n, %) 29 (100)
Admitted to ICU (n, %) 12 (41.4)
Admitted to Infectious Disease Department (n, %) 4 (13.8)
Admitted to other departments (n, %) 13 (44.8)
Requiring OTI (n, %) 8 (27.6)
Requiring ECMO (n, %) 3 (10.3%)
Receiving antiviral therapy (n, %) 17 (58.6)
Treatment duration (median days) 6.7
Severe cases (n, %) 12 (41.4)
Complications (n, %)
• Pneumoniae
• SARI
• ARDS

19 (65.5)
13 (44.8)
5 (17.2)
8 (27.6)

Outcome
• Deaths
• Cured

7 (24. 1%)
22 (75.9%)

ICU: intensive Care Unit, OTI: Orotracheal Intubation; ECMO: Extracorporeal 
Membrane Oxygenation; SARI: Severe Acute Respiratory Infection; ARDS: 
Acute respiratory distress syndrome
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10, during the past season every Italian region (except 
Molise) reported one or more severe cases of Influenza. 
The majority of cases were reported in the north of the 
country, with highest incidence in the Lombardy and 
Emilia Romagna regions [28].
Among patients with severe forms, there was a slight 
predominance of males over females (58% national data 
vs 51% in our population). The median age of these pa-
tients was 60 years, and almost 84% presented at least 
one pre-existing risk factor for developing a severe ill-
ness (diabetes, cancer, cardiovascular diseases, chronic 
respiratory diseases, immunosuppression). Fifteen se-
vere cases involved pregnant women. Only 13 of the pa-
tients affected by a severe form presented no predispos-
ing condition [9, 27]. 
Influenza-attributed deaths in Italy were 173, accounting 
for 22.6% of severe forms (versus 24.1% of our cohort); 
90% of the deaths occurred in adults, 2 of whom were 
pregnant women. All (100%) patients with severe dis-
ease needed to be admitted to the ICU, 8.5 % required 
ECMO and 41% needed OTI [9].
In our cohort, too, the majority of severe forms were re-
corded in adults, and all required admission to the ICU. 
The rate of comorbidity among UHU patients who de-
veloped a severe form was slightly lower than that re-
ported in the rest of Italy (70%). 
Nearly half of the patients with severe disease, both in 
our cohort and in the national and global surveillance 
data, were affected by a cardiovascular disease. This 
finding highlights the relationship between influenza 
infection and poor outcomes due to underlying cardio-
vascular disease. In particular, a strong association with 
increased rates of hospitalization for cardiovascular 
events and a higher risk of acute ischemic events have 
been reported [29, 30].
Concerning the time-distribution, the 2017-18 season 
started early in Italy. A and B viruses co-circulated in the 
first few weeks; subsequently, after week 48, influenza 
B largely dominated over other subtypes, being respon-
sible for 66% of cases (97% involved the B/Yamagata 
subtype) [31].
The cumulative rate of hospitalization due to influenza 
during the 2017-18 epidemic was the highest docu-
mented since 2005-2006 in all age-groups. Overall, in 
the 2017-18 season, a total of 30,453 influenza-related 
hospitalizations were reported. The majority of the hos-
pitalized patients were ≥ 65 years old [27].
Although B viruses are traditionally known to cause 
less severe disease than A subtypes, during the 2017-18 
season the predominant circulation of B/Yamagata virus 
(60% of the total viruses) in Italy was responsible for 
severe disease in most age-classes [9].
It has been estimated that 52% (308) of the severe cas-
es reported in Italy were attributable to influenza A/
H1N1pdm09 virus, 37% to influenza B virus, 9% to a 
non-subtyped A strain, and 2% to A/H3N2 virus. Of the 
cases requiring hospitalization, 72.3% were attributed to 
influenza A, 27% to influenza B, 0.4 % to influenza A 
and B co-infections, and 0.3% to a nontyped influenza 
virus. Of the patients who died, 84 (49%) were infected 

with virus A/H1N1pdm09, 76 (44%) with B virus, and 
13 (7%) with an unsubtyped influenza A virus [9, 27].
A similar distribution was also observed in our popula-
tion. In UHU, B virus predominated throughout the sea-
son, with nearly 60% of the fatal cases infected with B 
strains. 
The results of our analysis reflected the global and na-
tional epidemiology in the 2017-18 influenza season. In 
particular, we highlighted the necessity to strengthen the 
influenza surveillance system and vaccine prevention as 
a strategy for reducing the burden of influenza-related 
poor outcomes.
Our study presents several limits. First of all, we con-
ducted a purely descriptive analysis of a small sample. 
Thus, no generalization of the results can be proposed. 
Furthermore, the retrospective design of the study makes 
it impossible to rule out external factors that might have 
interfered with the outcomes and compliance. Never-
theless, it should be underlined that Italian national and 
regional data are strongly influenced by the very low 
adherence to surveillance in some areas of the country. 

Conclusions

Early recognition and prompt appropriate treatment are 
the cornerstones of the management of severe influenza 
forms. In our experience, a risk-stratified system of man-
agement is a useful strategy for the implementation of a 
cost-effective approach.
Every person who develops respiratory illness during the 
period from late autumn to early spring should be sus-
pected of having been infected with influenza. 
Patients with suspected Influenza and no risk of compli-
cated infection should be candidates for outpatient man-
agement. The illness can be expected to resolve in 7-10 
days. During recovery, the patient should be advised to 
stay at home and to avoid contact with vulnerable sub-
jects. In selected cases (e.g. people at risk of developing 
complications due to Influenza), an antiviral should be 
prescribed. If no improvement is seen within 7 days, we 
strongly recommend that the microbiological diagnosis 
be confirmed through nasopharyngeal swabbing. More-
over, the virological confirmation of influenza cases 
contributes to epidemiological monitoring and enables 
the patient’s contacts to be traced.
High-risk subjects and those with serious respiratory or 
systemic symptoms should be hospitalized and managed 
according to the best practice. We believe that currently 
approved pneumonia risk scores (e.g CURB-65, PSI) 
should be used for initial evaluation. However, an indi-
vidualized approach is mandatory.
In cases in which high severity criteria are met, the pa-
tient should be hospitalized in a medical or an intensive 
ward, according to the level of clinical complexity and 
general condition.
As a general rule, any patient who meets the following 
criteria should be considered for ICU admission: 
• Primary viral pneumonia or high CURB-65 score (4 

or 5).
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• Persistent hypoxia (PaO2 <8 Kpa) despite maximal 
oxygen support.

• Worsening hypercapnia.
• Severe acidosis (pH < 7.26).
• Septic shock.
A key point in the management of hospitalized Influ-
enza cases (whether proven or suspected) is the need for 
strict adherence to contact and respiratory precautions. 
A well-trained team plays a fundamental role in avoid-
ing in-hospital outbreaks. The recommendations are 
summarized in Table IV.

Acknowledgements

Funding sources: this research did not receive any specific 
grant from funding agencies in the public, commercial, or 
not-for-profit sectors.

Conflicts of interest statement

Matteo Bassetti serves on scientific advisory boards for 
Angelini, AstraZeneca, Bayer, Cubist, Pfizer, Menarini, 
MSD, Nabriva, Paratek, Roche, Shionogi, Tetraphase, 
The Medicine Company and Astellas Pharma Inc.; has 
received funding for travel or speaker honoraria from 
Algorithm, Angelini, Astellas Pharma Inc., AstraZen-
eca, Cubist, Pfizer MSD, Gilead Sciences, Menarini, 
Novartis, Ranbaxy, Teva. 

Authors’ contributions

MB conceived the draft of the article and supervised the 
manuscript. NC collected clinical data and performed a 
review of the literature. TG, CP, PDA, AS, and RC pro-
vided epidemiological and surveillance data. MP and 
EG were involved in writing discussion and conclusions. 
All authors read and approved the manuscript.

References

[1] Smetana J, Chlibek R, Shaw J, Splino M, Prymula R. Influ-
enza vaccination in the elderly. Hum Vaccin Immunother 
2018;14:540-9. doi:10.1080/21645515.2017.1343226.

[2] Englund H, Campe H, Hautmann W. Effectiveness of triva-
lent and monovalent influenza vaccines against laboratory-
confirmed influenza infection in persons with medically at-
tended influenza-like illness in Bavaria, Germany, 2010/2011 
season. Epidemiol Infect 2013;141:1807-15. doi: 10.1017/
S0950268812002282.

[3] Sellers SA, Hagan RS, Hayden FG, Fischer WA, 2nd. The hid-
den burden of influenza: a review of the extra-pulmonary com-
plications of influenza infection. Influenza Other Respir Viruses 
2017;11:372-93.

[4] Iuliano AD, Roguski KM, Chang HH, Muscatello DJ, Palekar 
R, Tempia S, Cohen C, Gran JM, Schanzer D, Cowling BJ, Wu 
P, Kyncl J, Ang LW, Park M, Redlberger-Fritz M, Yu H, Espen-
hain L, Krishnan A, Emukule G, van Asten L, Pereira da Silva 
S, Aungkulanon S, Buchholz U, Widdowson MA, Bresee JS, 
Global Seasonal Influenza-associated Mortality Collaborator 
N. Estimates of global seasonal influenza-associated respiratory 
mortality: a modelling study. Lancet 2018;391:1285-300.

[5] Control ECfDPa. Health Topics: seasonal influenza [accessed 
April 1, 2019].

[6] WHO FluNet [Online]. Available: Available from: http://www.
who.int/influenza/gisrs_laboratory/flunet/en/ Accessed on 
April, 04, 2019.

[7] Gasparini R, Bonanni P, Amicizia D, Bella A, Donatelli I, Cris-
tina ML, Panatto D, Lai PL. Influenza epidemiology in Italy two 
years after the 2009-2010 pandemic: need to improve vaccina-
tion coverage, Hum Vaccin Immunother 2013;9:561-7.

[8] Control ECfDPa, Seasonal influenza - Annual Epidemiological 
Report for 2017-2018, 2018.

[9] FluNews. Rapporto della sorveglianza integrata dell’influenza-
Stagione 2017/2018. Italia 2018.

[10] Hayward AC, Fragaszy EB, Bermingham A, Wang L, Copas A, 
Edmunds WJ, Ferguson N, Goonetilleke N, Harvey G, Kovar J, 
Lim MS, McMichael A, Millett ER, Nguyen-Van-Tam JS, Naz-
areth I, Pebody R, Tabassum F, Watson JM, Wurie FB, Johnson 
AM, Zambon M, Flu Watch G. Comparative community burden 
and severity of seasonal and pandemic influenza: results of the 
Flu Watch cohort study. Lancet Respir Med 2014;2:445-54.

[11] Hak E, Nordin J, Wei F, Mullooly J, Poblete S, Strikas R, 
Nichol KL. Influence of high-risk medical conditions on the 
effectiveness of influenza vaccination among elderly mem-
bers of 3 large managed-care organizations. Clin Infect Dis 
2002;35:370-7.

[12] Uyeki TM, Bernstein HH, Bradley JS, Englund JA, File TM, Jr., 
Fry AM, Gravenstein S, Hayden FG, Harper SA, Hirshon JM, 
Ison MG, Johnston BL, Knight SL, McGeer A, Riley LE, Wolfe 
CR, Alexander PE, Pavia AT. Clinical Practice Guidelines by the 
Infectious Diseases Society of America: 2018 update on diag-
nosis, treatment, chemoprophylaxis, and institutional outbreak 
management of seasonal influenza. Clin Infect Dis 2019;68:e1-
e47. doi: 10.1093/cid/ciy866.

[13] Vaccines against influenza WHO position paper - November 
2012. Wkly Epidemiol Rec 2012;87:461-76.

[14] Young B, Zhao X, Cook AR, Parry CM, Wilder-Smith A, MC 
IC. Do antibody responses to the influenza vaccine persist year-
round in the elderly? A systematic review and meta-analysis, 
Vaccine 2017;35:212-21.

[15] Ambrose CS, Wu X, Jones T, Mallory RM. The role of nasal 
IgA in children vaccinated with live attenuated influenza vac-
cine. Vaccine 2012;306794-801.

[16] Cox MM, Patriarca PA, Treanor J. FluBlok, a recombinant he-
magglutinin influenza vaccine, Influenza Other Respir Viruses 
2008;2,:211-9.

[17] Houser K, Subbarao K. Influenza vaccines: challenges and so-
lutions. Cell Host Microbe 2015;17:295-300.

[18] Hampson A, Barr I, Cox N, Donis RO, Siddhivinayak H, Jerni-
gan D, Katz J, McCauley J, Motta F, Odagiri T, Tam JS, Waddell 
A, Webby R, Ziegler T, Zhang W. Improving the selection and 

Tab. IV. Influenza prevention strategy.

How to prevent Influenza
Hygiene rules Universal vaccination
Hand washing Mandatory

Immunodepressed
Healthcare workers
Pregnant women
Children
Residents in long-term 
facilities

Healthcare workers must 
use personal protection 
devices and respect good 
practice: use of surgical masks 
and gloves, hand washing, 
adherence to isolation rules
Isolation of index cases Strongly recommended

EveryoneRespiratory good practices 



M. BASSETTI ET AL.

E170

development of influenza vaccine viruses - Report of a WHO 
informal consultation on improving influenza vaccine virus se-
lection, Hong Kong SAR, China, 18-20 November 2015, Vac-
cine 2017;35:1104-9.

[19] Eurosurveillance Editorial Team. WHO recommendations on 
the composition of the 2017/18 influenza virus vaccines in the 
northern hemisphere. Euro Surveill 2017;22:30479.

[20] Rondy M, Kissling E, Emborg HD, Gherasim A, Pebody R, 
Trebbien R, Pozo F, Larrauri A, McMenamin J, Valenciano M, 
and group IMIM. Interim 2017/18 influenza seasonal vaccine 
effectiveness: combined results from five European studies. 
Euro Surveill 2018;23 no. 9.

[21] Seasonal influenza vaccination in Europe. Vaccination recom-
mendations and coverage rates in the EU member states for 
eight influenza seasons: 2007-2008 to 2014-2015. 2017. 

[22] Circolare “Prevenzione e controllo dell’influenza: raccoman-
dazioni per la stagione 2017-2018”, 2017-2018.

[23] Direzione centrale salute psef-APsep, “Dati stagione influen-
zale 2017-2018, ASUIUD,” Regione FVG2018.

[24] Fitzner J, Qasmieh S, Mounts AW, Alexander B, Besselaar T, Briand 
S, Brown C, Clark S, Dueger E, Gross D, Hauge S, Hirve S, Jorgens-
en P, Katz MA, Mafi A, Malik M, McCarron M, Meerhoff T, Mori 
Y, Mott J, Olivera M, Ortiz JR, Palekar R, Rebelo-de-Andrade H, 
Soetens L, Yahaya AA, Zhang W, Vandemaele K. Revision of clini-
cal case definitions: influenza-like illness and severe acute respira-
tory infection. Bull World Health Organ 2018;96:122-28.

[25] WHO Guidelines for Pharmacological Management of Pandem-
ic Influenza A(H1N1) 2009 and Other Influenza Viruses(WHO 
Guidelines Approved by the Guidelines Review Committee, 
Geneva, 2010.

[26] Levi M, Sinisgalli E, Lorini C, Santomauro F, Chellini M, Bo-
nanni P, The “Fluad Case” in Italy: could it have been dealt dif-
ferently?, Hum Vaccin Immunother 2017;13:379-84.

[27] Garten R, Blanton L, Elal AIA, Alabi N, Barnes J, Biggerstaff 
M, Brammer L, Budd AP, Burns E, Cummings CN, Davis T, 
Garg S, Gubareva L, Jang Y, Kniss K, Kramer N, Lindstrom 
S, Mustaquim D, O’Halloran A, Sessions W, Taylor C, Xu X, 
Dugan VG, Fry AM, Wentworth DE, Katz J, Jernigan D. Up-
date: Influenza Activity in the United States during the 2017-
18 season and composition of the 2018-19 influenza vaccine. 
MMWR Morb Mortal Wkly Rep 2018;67:634-42..

[28] Virologica IS. Rapporti sulle epidemie di influ-
enza, ed, 2017-2018, pp. http://old.iss.it/fluv/index.
php?lang=1&anno=2016&tipo=13. Accessed on April, 04, 19.

[29] Kytomaa S, Hegde S, Claggett B, Udell JA, Rosamond W, 
Temte J, Nichol K, Wright JD, Solomon SD, Vardeny O. As-
sociation of influenza-like illness activity with hospitalizations 
for heart failure: the atherosclerosis risk in communities study. 
JAMA Cardiol 2019;4:363-9.

[30] Blackburn R, Zhao H, Pebody R, Hayward A, Warren-Gash C. 
Laboratory-confirmed respiratory infections as predictors of 
hospital admission for myocardial infarction and stroke: time-
series analysis of English data for 2004-2015. Clin Infect Dis 
2018;67:8-17.

[31] Adlhoch C, Snacken R, Melidou A, Ionescu S, Penttinen 
P; the European Influenza Surveillance N. Dominant influ-
enza A(H3N2) and B/Yamagata virus circulation in EU/EEA, 
2016/17 and 2017/18 seasons, respectively. Euro Surveill 
2018;23,no. 13.

Received on June 6, 2019. Accepted on July 31, 2019.

Correspondence: Matteo Bassetti, Infectious Diseases Division, Department of Medicine University of Udine, piazzale Santa Maria della 
Misericordia 15, 33100, Udine, Italy - Tel. +39 0432 559355 - Fax +39 0432 559371 - E mail: matteo.bassetti@asuiud.sanita.fvg.it

How to cite this article: Bassetti M, Peghin M, Gallo T, Pipan C, D’Agaro P, Sartor A, Bove T, Cocconi R, Graziano E, Castaldo N. The 
burden of severe cases of Influenza disease: the Friuli Venezia Giulia Region experience. J Prev Med Hyg 2019;60:E163-E170. https://doi.
org/10.15167/2421-4248/jpmh2019.60.3.1314

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others 
to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly 
cited, appropriate credit is given, any changes made indicated, and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.



J PREV MED HYG 2019; 60: E171-E177

E171

Background. The inadequate knowledge about vaccinations of 
healthcare workers, including medical doctors, has certainly con-
tributed to the spread of the vaccine hesitancy. Therefore, it is 
essential to improve the level of knowledge of future doctors. The 
aim of the study is to evaluate the impact of a course about vac-
cinations on the knowledge of medical students.
Methods. Medical students were asked to complete an anony-
mous questionnaire before and after a seminar on vaccination 
that they willingly attended. The two questionnaires contained 
the same 10 questions about vaccines. Only the students who had 
attended the lecture were allowed to fulfil the post-lecture ques-
tionnaires through the learning management system (LMS) called 
“Moodle”. A descriptive statistical analysis of the data collected 
through the comparative evaluation of the answers before and 
after the seminar was performed. Mann-Whitney test for two inde-

pendent samples was used to compare medians score before and 
after the interventions.
Results. A total of 100 medical students filled the pre-lecture 
questionnaire and 81 of them completed the post-lecture question-
naire. Knowledge of the students on the indication of the MMR 
(Measles-Mumps-Rubella) vaccine strongly improved after the 
seminar. Moreover, the number of students who would recom-
mend vaccination for pertussis and influenza during pregnancy 
increased significantly by 37% and 19% respectively after the 
seminar and those aware of the need for Herpes Zoster vaccina-
tion over the age of 65 increased by 22%.
Discussion. For future doctors, a thorough knowledge about vac-
cinations is increasingly required in order to deal with vaccine 
hesitancy. Extracurricular seminars about vaccines, provided in 
the second half of the course of study, can have a highly positive 
impact.
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Introduction

Vaccinations have been very successful in the prevention 
of infectious diseases but – even though they save millions 
of human lives every year – nowadays the phenomenon 
of “vaccine hesitancy” is growing among a relevant part 
of the world population. “Vaccine hesitancy” comprises 
a set of negative feelings towards vaccinations, such as 
insecurity, doubts, and distrust; these attitudes represent 
a considerable danger to public health [1-3]. 
In order to deal with this growing phenomenon, which is 
the main cause of the diminution of vaccination coverage, 
it is important to detect the reasons for the spread of such a 
considerable negative perception of vaccinations all over 
the industrialized countries. The inadequate education 
and knowledge about the vaccination of healthcare 
workers, including doctors, has certainly contributed 
to the growth of the anti-vaccination movements that 
frequently attack the safety of vaccines by making use 
of non-evidence-based expositions [4].
It is, therefore, essential to adequately train university 
students of the Degree Courses in Medicine and Surgery 
with extracurricular seminars aimed at increasing the 
knowledge of all aspects concerning vaccination  [5]. 
During these specific lectures, it is also important to give 
instructions to the students about how to rightly respond 

to the attacks against the scientific world and how to 
properly communicate with the population with regard 
to vaccines [6].
It has been demonstrated that multidisciplinary 
formative interventions comprise the most powerful 
strategy to improve knowledge about vaccines of Italian 
healthcare workers, and this is the key tool to increase 
the confidence of population regarding vaccination [7].
It is, however, also important to evaluate the effectiveness 
of these educational interventions. The aim of the 
current study is to evaluate the impact of the ‘Vaccines 
and Vaccinations’ chosen course on the knowledge of 
students enrolled in the IV, V, and VI year of the Degree 
Courses in Medicine and Surgery at the University of 
Florence in the academic year 2017-2018.

Methods

During the spring semester of 2018, a total of 100 
students from the IV, V, and VI year of the Degree 
Courses in Medicine and Surgery at the University of 
Florence decided to voluntary attend an extracurricular 
lecture about vaccinations. 
The educative intervention was held by university 
personnel belonging to the Section of Hygiene, 
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Preventive Medicine and Public Health of the Health 
Sciences Department. It was divided into two classes 
and spread over two consecutive days. Each class lasted 
for four hours. The topics addressed were:
• Italian National Vaccination Plan 2017-2019 (NVP 

2017-19);
• vaccine coverage trends;
• development of vaccines;
• epidemiological bases for vaccination strategies;
• duration of immunity;
• epidemiological impact of vaccines;
• real and perceived safety of vaccinations;
• risk communication methods in vaccine prevention.
In order to evaluate the impact of the intervention on the 
knowledge of the students, they were asked to fill in two 
anonymous questionnaires, the first one before the class 
and the second one after that. The students could fulfil the 
questionnaires through the learning management system 
(LMS) called “Moodle”. Moodle is an open-source 
platform, where it is possible to deposit and consult 
educational material, to process questionnaires and 
tasks, to support exercises, to follow lessons in video-
streaming, and to use collaborative work tools. Moodle 
is useful to organize and manage courses online. For 
this project, the teaching methodology of the Blended 
Learning was chosen, which involved alternation of 
frontal lessons and distance activities. 
The students completed the pre-lecture questionnaire 
before attending the class. Only those who attended 
the class were allowed to complete the post-lecture 
questionnaire.
The pre-lecture questionnaire contained 13 questions 
(Supplementary file 1). We analysed 10 questions for 
this article: the first question asked students if they 
recalled which vaccination they had received; the second 
asked if they had had any kind of negative experience 
after vaccines; the third asked them about the source of 
information about vaccination they used. Six multiple 
choice questions evaluated the knowledge of the students 
about the Italian immunization schedule for each age 
group (first, second and sixth year of life, adolescence, 
elderly) and for pregnant women. Students were asked 
to indicate which vaccinations were mandatory or 
strongly recommended according to the Italian NVPP 
2017-2019; the seventh question asked the students to 
self-assess their level of knowledge on vaccination. 
The last seven questions were also asked in the post-
lecture questionnaire.
Since the survey data do not compromise students’ 
privacy and the issue under investigation is a public 
matter, ethical approval for the study was not required.

Statistical analysis
The percentage of students who claimed to recall which 
vaccinations they had received in their lifetime and the 
percentage of students who have had direct or indirect 
personal experiences of vaccination side effects were 
calculated. 
Sources of information about vaccination used by 
medical students were also analysed: university, books, 

family doctor, mass media, institutional web, non-
institutional web, and word of mouth.
In order to assess the knowledge of students in terms 
of immunization schedule, the percentage of correct 
answers for each disease and for each population 
target were calculated (first, second and sixth year of 
life, adolescence, elderly and for pregnant women). In 
particular, a value of 1, when students correctly answered 
questions, a value of 0, if students did not answer the 
question, and a value of –  0.25, if students answered 
the question incorrectly, were assigned. A single score 
for each age category and a total score for all categories 
were generated. Finally, all the scores were rescaled out 
of 100 to make them comparable with previous literature, 
which mostly uses percentages of correct answers, while 
using the raw percentage of correct answers was avoided 
to discount guessing.
In order to compare the pre-intervention and post-
intervention self-reported level of knowledge about 
vaccines, a score of 0 to “poor”, 1 to “insufficient”, 2 
to “sufficient”, 3 to “good”, and 4 to “excellent” was 
assigned. 
To verify the efficacy of the intervention, since the 
scores were not normally distributed, medians score 
before and after the interventions were compared using 
the Wilcoxon rank-sum (Mann-Whitney) test for two 
independent samples.

Results

Of the students who asked to participate in the course, 100 
completed the pre-lecture questionnaire and 81 attended 
the class. Only those who attended the class were allowed 
to complete the post-lecture questionnaire; therefore, 81 
students filled in the post-lecture questionnaire. 
Overall, 7% of the students did not remember which 
vaccinations they had received in their lifetime; all 
the rest specified the vaccines they had undergone. 
Furthermore, 12% of the students declared that they 
have had direct or indirect personal experiences of side 
effects after a vaccination.
According to the answers of the medical students, the 
most common sources of information about vaccination 
were the University training/academic courses (85%), 
books (49%), family doctor/general practitioner (41%), 
mass media (39%), and institutional websites (30%). 
Other sources of information used by the medical 
students were school (25%), word of mouth (24%), non-
institutional websites (17%), and other medical doctors 
(paediatrician, gynaecologist, etc.) (12%). 
Knowledge regarding the principles and recommendation 
of the Italian National Plan of Vaccine Prevention 2017-
19, before and after the lecture, are reported in Table I. 
Students who would recommend vaccination for pertussis 
and influenza for pregnant women increased after the 
seminar by 37% and 19%, respectively. The number of 
those aware of the recommendation for Herpes Zoster 
vaccination over the age of 65 increased by 22%. Future 
doctors who would recommend vaccination against 
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measles, rubella, and mumps for children under one year 
of age decreased by 67% after the intervention.
The self-assessment of the level of knowledge on 
vaccinations changed significantly with educational 
intervention, as shown by the reduction (from 46% 
to 5%) of the answers, indicating a low level (poor/
insufficient), and the increase (from 54% to 95%) of 
the answers, indicating a high level (sufficient-good-
excellent).
Median scores obtained by students before the 
interventions were between 73.6/100 for the vaccines 
recommended for adolescents to 77.6/100 for pregnant 
women (Tab. II). After the intervention, median scores 
improved for all age categories. The highest score 
obtained was in the adolescent vaccination group 

(93.7/100), whereas the lowest score reached was in the 
elderly vaccination group (84.2/100).
Differences between scores before and after the 
interventions were all statistically significant (p < 0.001).

Discussion

In recent years, many Italian Universities modified the 
traditional educational system based on standard courses, 
developing it with the inclusion of extracurricular 
interventions. At the faculty of Medicine and Surgery of 
the University of Florence, every student, during the six 
years of curriculum, must attend some extracurricular 
courses; they can freely choose from many different 
seminars offered to them, concerning any scientific topics.

Tab. I. Knowledge on mandatory and recommended vaccination for every age group and for pregnant women according to the Italian National 
Vaccination Plan 2017-2019 statements, before and after the educational intervention conducted. 

Vaccination
1st year 2nd year 6th year Adolescence Elderly Pregnancy

Pre n 
(%)

Post n 
(%)

Pre n 
(%)

Post n 
(%)

Pre n 
(%)

Post n 
(%)

Pre n 
(%)

Post n 
(%)

Pre n 
(%)

Post n 
(%)

Pre n 
(%)

Post n 
(%)

Diphtheria 86 (86) 77 (95) 84 (84) 63 (78) 50 (50) 60 (74) 46 (46) 54 (66) 19 (19) 37 (45) 15 (15) 55 (67)
Tetanus 98 (98) 75 (92) 83 (83) 66 (82) 59 (59) 61 (75) 56 (56) 54 (66) 23 (23) 40 (49) 36 (36) 59 (72)
Pertussis 83 (83) 76 (93) 79 (79) 64 (80) 52 (52) 63 (77) 44 (44) 54 (66) 15 (15) 38 (46) 40 (40) 63 (77)
Poliomyelitis 78 (78) 73 (90) 86 (86) 68 (84) 46 (46) 61 (75) 39 (39) 53 (65) 92 (92) 64 (80) 59 (59) 74 (91)
H. influenzae 
B 28 (28) 66 (81) 82 (82) 68 (84) 86 (86) 69 (86) 95 (95) 77 (95) 71 (71) 69 (86) 93(93) 72 (89)

Hepatitis B 94 (94) 71 (87) 80 (80) 67 (83) 80 (80) 70 (87) 92 (92) 73 (90) 90 (90) 79 (98) 88 (88) 73 (97)
Hepatitis A 81 (81) 80 (99) 90 (90) 74 (92) 89 (89) 77 (95) 92 (92) 75 (93) 91 (91) 77 (95) 81 (81) 80 (99)
Measles 16 (16) 71 (88) 67 (67) 71 (87) 53 (53) 63 (77) 89 (89) 74 (92) 95 (95) 79 (98) 82(82) 67 (83)
Rubella 17 (17) 72 (89) 69 (69) 72 (88) 51 (51) 63 (77) 86 (86) 73 (90) 95 (95) 79 (98) 64 (64) 59 (73)
Mumps 29 (29) 71 (88) 58 (58) 66 (81) 42 (42) 63 (77) 88 (88) 76 (94) 96 (96) 78 (96) 84 (84) 66 (82)
Varicella 63 (63) 69 (87) 60 (60) 69 (85) 52 (52) 61 (75) 92 (92) 75 (93) 96 (96) 77 (95) 80 (80) 70 (86)
Meningococcal 
B vaccination 53 (53) 61 (75) 31 (31) 40 (49) 78 (78) 73 (91) 61 (61) 61 (76) 87 (87) 78 (96) 91 (91) 79 (98)

Meningococcal 
C vaccination 19 (19) 78 (97) 49 (49) 52 (64) 78 (78) 73 (91) 62 (62) 59 (72) 88 (88) 75 (93) 91 (91) 79 (98)

Pneumococcal 
vaccination 10 (10) 57 (70) 91 (91) 67 (83) 90 (90) 72 (89) 88 (88) 75 (93) 63 (63) 61 (75) 92 (92) 71 (88)

HPV 77 (77) 80 (99) 98 (98) 81 (100) 98 (98) 80 (99) 76 (76) 74 (91) 99 (99) 81 (100) 80 (80) 75 (93)
Influenza 86 (86) 75 (93) 91 (91) 76 (94) 92 (92) 77 (95) 96 (96) 76 (94) 86 (86) 70 (86) 35 (35) 44 (54)
Tuberculosis 91 (91) 80 (99) 96 (96) 80 (99) 100 (100) 79 (98) 97 (97) 80 (99) 98 (98) 78 (97) 98 (98) 80 (99)
Rotavirus 2 (2) 56 (69) 94 (94) 76 (94) 97 (97) 77 (95) 99 (99) 81 (100) 95 (95) 70 (97) 95 (95) 79 (98)
Herpes Zoster 99 (99) 80 (99) 97 (97) 81 (100) 98 (98) 81 (100) 94 (94) 77 (95) 44 (44) 54 (66) 87 (87) 79 (96)

Tab. II. Median of calculated scores (before and after the intervention) and p-value of the Wilcoxon rank-sum (Mann-Whitney) test for two 
independent samples.

Median
P*Before

(n = 100)
After

(n = 81)
Schedule 
knowledge

Childhood 74.6/100 92.1/100 < 0.001
Adolescence 73.6/100 93.7/100 < 0.001
Pregnancy 77.6/100 88.2/100 < 0.001
Elderly 73.7/100 84.2/100 < 0.001
Total score 74.2/100 88.8/100 < 0.001

Self-reported knowledge 2/4 3/4 < 0.001
*: two-sample Wilcoxon rank-sum (Mann-Whitney) test.
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Thanks to this educational pattern, the students, apart 
from the regular courses and exams, can also deepen 
their knowledge in some subjects according to their own 
personal interests. The aim of our study is to evaluate the 
efficacy of an extracurricular seminar on vaccinations 
and its impact on the knowledge and the attitudes of 
medical students, through pre-post questionnaires. 
The answers to the questions concerning the attitudes 
and the perception of the students toward vaccinations 
suggest that people who have a scientific background 
are not hostile toward vaccination. In fact, 100% of our 
sample, before the intervention, were already in favour 
of vaccinations, and 94% of them declared that they 
agree with the introduction of compulsory vaccines for 
the school attendance.
The same concept is demonstrated by the results 
regarding the sources of information on vaccines used 
by the students: the most common ones are those that 
have a scientific framework. In other studies, we can 
observe that the general population is mostly used to get 
information from other sources, like word of mouth or 
the web, and that the general population is more likely 
to agree with the anti-vaccination statements compared 
to medical students [8, 9]. This shows that our sample 
might be different from the general population since the 
intervention was tailored to medical students, who most 
frequently have a good scientific background.
Before the lecture, students were not well-prepared about 
the schedules and organization of vaccination service in 
the Italian territory, according to the innovation of the 
National Vaccination Plan 2017-2019. In particular, 
our study demonstrates a gap in students’ knowledge 
on the recommended vaccines for the first year of age: 
only 2% and 10% of students were aware about the 
recommendation for the vaccination respectively for 
Rotavirus and S. Pneumoniae before our intervention, 
and only 28% of students knew, before the lecture, that 
the protection against Haemophilus influenzae type B is 
contained in the hexavalent vaccine. Was also observed 
that 80% of students, before the intervention, would 
have recommended the vaccination against Measles-
Mumps-Rubella (MMR) for children under one year of 
age, although it is actually not indicated before the 13th 

month of life.
Scores obtained from the answers about the 
recommendations of Human papillomavirus (HPV) 
vaccine are quite high and satisfying, but it would be 
interesting to distinguish the answers given by male 
students from those given by female students. In fact, 
according to other surveys, we should expect higher 
scores from female students [10].
Moreover, the students demonstrated that they are 
not adequately informed about some specific aspects 
of vaccinations, like maternal-foetal immunization; 
the proportion of students aware of the recommended 
vaccines during pregnancy sharply increased after 
the intervention. The diphtheria-tetanus-pertussis and 
influenza vaccines are extremely important for not only 
the new-born but also the mother herself [11]. 

In addition, regarding the vaccination against influenza, 
students proved that they adequately know the other 
indications for this vaccination, in contrast to the vaccine 
coverage for influenza among Italian Medical Residents 
(MRs) that was shown by previous studies. Indeed, in 
the past years, many studies have been conducted on 
MRs in order to assess the vaccine coverages of this 
specific group of population, particularly for influenza 
and hepatitis B, and also to identify the determinants 
of the vaccine uptake for healthcare workers (HCWs). 
Looking at the overall vaccination rate observed in a 
previous study, Italian MRs seem to have a very low 
compliance with influenza vaccination: acceptance of 
seasonal and pandemic A (H1N1) influenza vaccination 
ranges from 12% to 20% [12-14].
Our project shows that a formative intervention is a 
powerful strategy to improve the knowledge about 
vaccines among future Italian healthcare workers. 
Improving their awareness on these topics is the key tool 
to increase the confidence of the population regarding 
vaccination, so it is also necessary to understand when 
such interventions can have a stronger impact on the 
sensibility of the students. Previous studies indicate 
that the intention to get vaccinated is greater during the 
clinical phase of the university career, suggesting that 
this is a good time to introduce promotion strategies to 
strengthen this attitude [15].
Wicker et al. found differences between pre-clinical 
and clinical students regarding the uptake of influenza 
and hepatitis B vaccines, the chances of being 
occupationally infected with influenza or hepatitis B, 
and the likelihood of suffering from severe side-effects 
following immunization. Medical students of the clinical 
semesters were more likely to have been vaccinated 
against influenza (58.1% vs 15.3%, p < 0.001) and HBV 
(96.6% vs 78.3%, p < 0.001) than students of the pre-
clinical semesters [16]. 
Previous studies indicated that one of the most important 
determinants of getting vaccinated against flu is to have 
been previously vaccinated or having participated to 
vaccination campaigns  [17]. Thus, the achievement 
of considerable awareness and knowledge about 
vaccination among medical students would contribute 
to the accomplishment of high vaccine coverage among 
healthcare workers in the future [18]. Moreover, future 
healthcare providers should be equipped with not just 
the knowledge but also the skills to counsel patients 
regarding the importance of vaccination [18, 19].
Previous surveys show that MRs recognize the 
importance of the lack of a vaccine prevention 
culture and acknowledge that there is a need for more 
information and awareness on the topic. In a national 
survey, nearly one-third of the students in their last year 
of medical school in France felt inadequately prepared to 
deal with vaccination-related questions. These data are 
in tune with the data pertaining to the self-assessment of 
the level of knowledge given by our sample before the 
lecture [20, 21].
Apart from the data obtained from the responses on 
the vaccination calendar, the positive impact of our 
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intervention is also demonstrated by the answers given by 
the students on the assessment of their level of knowledge 
on vaccination. After the lecture, 95% of the students 
considered their level of knowledge as sufficient, good, or 
excellent. This is key tool to increase the mastery of and the 
accuracy on these topics, which will be useful instruments 
to counter the anti-vaxxers attacks.
Our survey has some limitations. Firstly, it was not 
possible to match the pre-intervention answers to the 
post-intervention ones for each student because the 
questionnaires were anonymous. Therefore, the increasing 
percentage of correct answers after the class could be 
partly justified because the less prepared and less interested 
students had left before the intervention. On the other 
hand, the anonymity favoured the achievement of more 
frank answers, since nominal questionnaires would have 
been perceived as an examination by the students.
Secondly, the survey has been conducted during an 
optional and non-curricular intervention, which is why our 
sample size is relatively small compared to the numbers of 
medical students in the University of Florence. 
Another limit to consider is that, since fewer vaccines 
are recommended for pregnant women, students who did 
not answer were more likely to get higher scores, since 
a missing answer was not distinguishable from a correct 
answer. 

Conclusions

For future doctors, a thorough knowledge of vaccination 
will be increasingly required to deal with vaccine 
hesitancy. An extracurricular seminar about vaccines, 
provided in the second half of the course of study, can 
have a highly positive impact on integrating knowledge 
and attitudes regarding vaccinations. Medical students 
are one of the most important target for educational 
campaigns as they are still in their training period and 
are open to changing their habits  [19]. An appropriate 
development of technical and cultural skills for 
next generation of medical doctors is of paramount 
importance to spread positive vaccination attitudes, also 
among general population. The best initiatives currently 
devoted to vaccinology education should join forces and 
the University should developed a structured platform 
for future training of scientists in vaccinology, especially 
in academic courses with a forthcoming healthcare 
sector employment [22].
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Supplementary file 1 

The pre-lecture questionnaire  
for medical students  
attending the seminar on vaccinations  
at the University of Florence

The pre-lecture and the post-lecture questionnaires are 
two brief anonymous, not evaluative, but compulsory 
questionnaires that are used by the teacher to get 
information on the level of knowledge and attitude of 
students towards vaccinations, before and after the 
lecture.

1. Which vaccinations did you get during your life? 
(only in the pre-lecture questionnaire)
Possible answers:
a. Diphtheria
b. Tetanus
c. Pertussis
d. Poliomyelitis
e. Haemophilus influenzae type b
f. Hepatitis B
g. Hepatitis A
h. Measles
i. Mumps
j. Rubella
k. Varicella
l. Meningococcal B vaccination
m. Meningococcal C vaccination
n. Pneumococcal vaccination
o. HPV
p. Influenza
q. Tuberculosis
r. Rotavirus
s. Herpes Zoster
t. I do not remember

2. Have you had direct or indirect personal experience 
(friends, acquaintances, relatives) of side effects after a 
vaccination? (only in the pre-lecture questionnaire) 
Possible answers: yes/ no.

3. Based on the National Vaccination Plan (NVP) 2017-
19, which of the following vaccinations are recommended 
in the first year of life (0-12 months) in Italy? 
Same possible answers as in question 1 from a to s.

4. Based on the NVP 2017-19, which vaccinations are 
recommended in the second year of life in Italy? 

Same possible answers as in question 1 from a to s.

5. Based on the NVP 2017-19, which vaccinations are 
recommended in the sixth year of life in Italy? 
Same possible answers as in question 1 from a to s.

6. Based on the NVP 2017-19, which vaccinations are 
recommended in adolescence (11-18 years) in Italy? 
Same possible answers as in question 1 from a to s.

7. Based on the NVP 2017-19, which of the following 
vaccinations are recommended in the elderly (> 65 years) 
in Italy?
Same possible answers as in question 1 from a to s.

8. Based on the NVP 2017-19, which vaccinations are 
recommended in pregnancy?
Same possible answers as in question 1 from a to s.

9. Which vaccinations are mandatory for school 
attendance according to the Italian Law 119/2017? 
Same possible answers as in question 1 from a to s.

10. Do you agree with the decision to introduce the 
vaccination requirement for school attendance? 
Possible answers: yes/ no/ I do not remember.

11. Are you generally in favor of vaccinations? 
Possible answers: yes/ no/ I do not remember.

12. How do you rate your level of vaccination 
knowledge? 
Possible answers: poor/ insufficient/ sufficient/ good/ 
excellent.

13. Where did you get information on vaccinations? 
(only in the pre-lecture questionnaire)
Possible answers:
a. Word of mouth
b. TV, radio, newspapers
c. Books
d. Non-institutional websites
e. Institutional websites
f. Family doctor
g. Pediatrician
h. Gynecologist
i. Doctor working in the immunization service
j. Pharmacists
k. School
l. University 
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Introduction. Influenza is one of the main public health problems 
and health care personnels (HCPs) are one of the at-risk groups 
for this infection. The goal of the current study was to identify the 
beliefs and attitudes of the Iranian HCPs about influenza and the 
influenza vaccine.
Methods. This cross-sectional study was performed in a general 
hospital in Tehran, Iran from January to June 2016. A total of 418 
questionnaires were distributed among the HCPs. The Chi2 test, 
linear regression and one-way ANOVA were used for data analy-
sis, α: 0.05 was considered as a statistically significant level. All 
analyses were performed using the SPSS19 software.

Results. The influenza vaccination coverage was 57.7%; the high-
est vaccine rate belongs to the allied health professionals (68.2%). 
Two main causes for avoiding the influenza vaccination were; the 
“fear of vaccine adverse effects” and the “uncertainty about the 
vaccine effectiveness”. The linear regression analysis identified 
that the physicians had the highest belief score, followed by the 
nurses and the allied health professionals (p < 0.001).
Conclusions. Educational planning on influenza and influenza 
vaccination is necessary to improve the vaccination coverage and 
to reduce the influenza mortality and morbidity in susceptible 
patients.
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Introduction

Influenza is one of the main public health issues; annually, 
5-15% of worldwide populations are likely to be affected 
by influenza [1, 2]. The HCPs are at risk of exposure to 
the influenza virus in hospitals due to their contact with 
patients [3]. On the other hand, HCPs may transmit the 
virus to patients with critical conditions [4]. It is the most 
common cause of absenteeism and work disruption of 
hospital personnel’s during winter  [5]. Immunization of 
the HCPs against the influenza is a verified infection con-
trol method [6, 7]. Influenza vaccination reduces the risk 
of influenza infection among the HCPs. It also protects 
susceptible patients and could significantly decrease the 
patients’ mortality and morbidity [8]. Despite promotion-
al campaigns, the global health workers compliance for 
influenza vaccination is suboptimal, so the herd immunity 
is not satisfied [4, 5, 9-11]. A review of the literature on 
belief and attitude of respondents for not being immu-
nized, identified some factors as responsible. These fac-
tors include: concern about influenza vaccine side effects, 
fear of needle, doubts as to the vaccine effectiveness, and 
lack of concern about the importance of flu [5, 12]. The 
latter also showed that self-esteem and perceived stress 
are associated with individuals’ tendency to use influ-
enza vaccine. A few studies have been carried out on the 

HCPs’ knowledge, attitudes and vaccine coverage for in-
fluenza virus and correlation of their belief scores with 
variables such as profession, age, and sex in the Iranian 
hospitals [13-15]. The studies reported different influenza 
vaccination coverage among the HCPs in different hospi-
tals. Because of the importance of the subject, the purpose 
of the current study was to investigate the beliefs and at-
titudes of HCPs about influenza vaccine and its associated 
factors in the Baharloo Hospital in Tehran.

Methods

The current cross-sectional study was carried out in a 
general hospital in Tehran-Iran with more than 300 beds 
capacity, From January 2016 to June 2016, the Baharloo 
Hospital’s HCPs were provided with an anonymous, self-
administered questionnaire which was completed volun-
tarily. This study was approved by the ethics committee of 
the Hospital. The study protocol was approved by the Ba-
harloo Hospital of Tehran University of Medical Sciences.
The whole body of the HCPs working at the Baharloo 
Hospital was invited to participate in the present study. 
Two trained hospital staffs (one nurse and one physician) 
were responsible for distributing the questionnaires and 
providing instructions to the participants. The completed 
questionnaires were gathered on the same day. The HCPs 
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participated voluntarily in the study. After reviewing the 
questionnaires present in the literature [8, 16-18], a ques-
tionnaire was designed for the present study. A 39-item 
questionnaire was finalized, and a pilot study was con-
ducted among 20 HCPs to determine the reliability of the 
tools. The validity of this questionnaire was confirmed by 
the expert’s opinion using qualitative method. To assess 
the validity of the designed questionnaire, three groups of 
experts were used. The first group of experts was Content 
expert which include two persons of Infectious Disease 
Specialist who have Clinical Expertise about understudy 
subject. The second group was two lay experts which 
includes two persons of health care workers and finally 
one epidemiologist as a methodologist. The mentioned 
expertise checked all questions of questionnaire about 
relevancy and clarity also the comprehensiveness of ques-
tionnaire. All comments of mentioned expertise group ap-
plied in the questionnaire, and finally the questionnaire 
was approved by all experts.
The reliability of this questionnaire was estimated using 
the Cronbach’s alpha test. The overall reliability of this test 
was about 0.72. The questionnaire included three sections. 
The first section was comprised of 5 items to gather the 
descriptive information of the respondents and included 
questions about history of previous vaccinations against 
the influenza. The second section consisted 14 items about 
the HCPs beliefs and attitudes about influenza infection 
and influenza vaccine. The third section consisted 5 items, 
about the reasons for declining the influenza vaccination. 
The questionnaire included 14 items to assess the belief, the 
range of Scores was from 1 to 4. 4 and 1 points have been 
considered for each correct and incorrect response respec-
tively. The sum of all correct answers resulted in a continu-
ous variable, ranging from 4 to 56. 

Statistical analysis
The Multicollinearity between variables was tested, but 
there was none. Upon the completion of data collections, 
the data were coded into categorical, nominal and ordi-
nal variables. The Chi2 test, linear regression and one-
way ANOVA were used for data analysis. The α: 0.05 
was considered as a statistically significant level. All 
analysis performed using the SPSS software version 19.

Results 

A total of 418 questionnaires were distributed among the 
HCPs in the Baharloo Hospital. The response rate was 
about 90.4 % (n = 378). Most of the participants were 
from the 20-30 years age group (167; 44.2%). The ma-
jority of the HCPs were females (276; 73%). By the pro-
fession, the majority of respondents were nurses (270; 
71.4%), followed by the allied health professionals (66; 
17.5%) and the physicians (42; 11%). More details are 
shown in Table I. The influenza vaccine coverage in the 
HCPs was 57.7%, without significant difference be-
tween males and females (p = 0.55). The allied health 
professional’s vaccination rate was about 68.2%, fol-
lowed by the nurses (58.9%) and the physicians (33.3%) 

(p < 0.001). The highest influenza vaccination rate was 
seen in 31-40 year age group (66%). More details are 
shown in Table II.
The most common causes of avoiding influenza vac-
cine were: the “fear of adverse reaction” and the “worry 
about its effectiveness” (51; 31.9% for each mentioned 
factors). The other causes were the “getting flu after vac-
cination” (39; 24.4%), “fear of transmission of the vi-
rus to other persons” (21; 13.1%), and “fear of needle” 
(17; 10.6%) (Tab.  III). The HCPs beliefs and attitudes 

Tab. I. Descriptive characteristic of Iranian HCPs in the current study.

Variables Number Frequency
Age group
20-30 167 44.2%
31-40 159 42.1%
41-50 39 10.3%
51-60 13 3.4%
Profession
Allied health professions 66 17.5%
Nurse 270 71.4%
Physician 42 11.1%
Gender
Male 102 27%
Female 276 73%
Influenza vaccination done in last 6-12 months
Yes 218 57.7%
No 160 42.3%

Tab. II. The vaccine coverage according to gender, professions and 
age group in Iranian HCPs.

Variables N (%) P
Gender
Male 56 (54.9%)

0.558
Female 162 (58.7%)
Professions
Physician 14 (33.3%)

0.001Nurses 159 (58.9%)
Allied health professions 45 (68.2%)
Age group
20-30 83 (49.7%)

0.020
31-40 105 (66%)
41-50 24 (61.5%)
51-60 6 (42.2%)

Tab. III. The most common cause for non-compliance with vaccina-
tion recommendations in Iranian HCPs.

Questions Agree 
N (%)

Disagree 
N (%)

Fear of needles 17 (10.6%) 143 (89.4%)
Fear of vaccine adverse effects 51 (31.9%) 109 (68.1%)
Worry about vaccine ineffectiveness 51 (31.9%) 109 (68.1%)
By getting vaccinated, I getting flu 39 (24.4%) 121 (75.6%)
By getting vaccinated,  
the virus transmission to others 21 (13.1%) 139 (86.9%)
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about the influenza and influenza vaccine have been ad-
dressed as the followings; most of the participants were 
aware about the necessity of influenza vaccination (328; 
86.8%), the majority of the HCPs believed that the in-
fluenza virus could not be transmitted after the vaccina-
tion (287; 78%). Also there was a significant difference 
among the professions about this statement: “the influ-
enza vaccine can cause influenza” (p < 0.001). The ma-
jority of the nurses believed that the influenza vaccine 
can cause influenza infection (119; 44%) (Tab. IV). 219 
(57.9%) of the HCPs believed that a pregnant women 
should be vaccinated against the influenza. However, 
there were significant differences among different pro-
fessions about the “necessity of influenza vaccination for 
a pregnant women” (p = 0.03). A great majority of the 
physicians believed about its necessity (35; 83.4%), fol-

lowed by the allied health professions (44; 66.6%) and 
the nurses (104; 38.5%) (Tab.  V). Scoring the correct 
responses revealed that the physicians had the highest 
attitude and belief scores about influenza and influenza 
vaccination (31.92 ± 4.57; p < 0.001) followed by the 
nurses (30.86 ± 4.6) and the allied health professionals 
(28.81 ± 3.89) (Tab. VI). To identify the effective fac-

Tab. IV. The attitude of Iranian HCPs about the influenza and influenza vaccine.

Questions Totally agree
N (%)

Partially agree 
N (%)

Partially disagree 
N (%)

Totally disagree 
N (%)

Influenza is a serious illness 247
(65.3%)

115
(30.4%)

10
(2.6%)

6
(1.6%)

I prefer to get flu than to be vaccinated 23
(6.1%)

54
(14.3%)

93
(24.6%)

208
(55%)

The influenza complications are serious 95
(21.1%)

144
(38.1%)

107
(28.3%)

32
(8.5%)

Influenza vaccine can cause influenza 28
(7.4%)

119
(31.5%)

123
(32.5%)

108
(28.6%)

Influenza vaccine can prevent influenza 102
(27%)

211
(55.8%)

56
(14.8%)

9
(2.4%)

HCPs must be vaccinated against influenza 195
(51.6%)

133
(35.2%)

43
(11.4%)

7
(1.9%)

I totally disagree with influenza vaccination 21
(5.6%)

62
(16.4%)

102
(27%)

193
(51.1%)

Influenza virus can transmit to others after vaccination 26
(6.9%)

65
(17.2%)

117
(31%)

170
(45%)

Influenza vaccination can protect me against influenza 107
(28.3%)

192
(50.8%)

59
(15.6%)

20
(5.3%)

By getting vaccinated, I protect my family against influenza 88
(23.3%)

141
(37.7%)

69
(18.3%)

80
(21.2%)

By getting vaccinated, I protect my patients against influenza 94
(24.9%)

135
(35.7%)

69
(18.3%)

80
(21.2%)

My family believe I must be vaccinated against influenza 129
(34.1%)

164
(43.4%)

65
(17.2%)

20
(5.3%)

The pregnant woman must be vaccinated against influenza 107
(28.3%)

112
(29.6%)

92
(24.3%)

67
(17.8%)

Hospital encourage HCPs to get vaccinated 127
(33.6%)

164
(43.3%)

53
(14%)

34
(9%)

Tab. V. Different professions’ attitudes about the influenza vaccination in pregnant women.

Profession Totally agree
N (%)

Partially agree
N (%)

Partially disagree 
N (%)

Totally disagree
N (%)

Totally agree
N (%) P

Allied health professions 29
(43.9%)

15
(22.7%) 11

(16.7%)
11

(16.7%)
29

(43.9%)

0.003Nurse 61
(22.6%)

79
(29.3%)

76
(28.1%)

54
(20%)

61
(22.6%)

Physician 17
(40.5%)

18
(42.9%)

5
(11.9%)

2
(4.8%)

17
(40.5%)

Tab. VI. The attitude score of different Professions about the influ-
enza vaccine.

Variables Mean ± SD P
Profession of respondents
Physicians 31.92 ± 4.57

0.001Nurses 30.86 ± 4.6
Allied health professional 28.81 ± 3.89
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tors on the belief or attitudes score, linear regression was 
applied. The profession was associated with the belief 
score (p < 0.001); and the physicians’ score was higher 
than the nurses and the allied health professionals’ score. 
There was no significant association between age group 
and gender with attitude score (Tab. VII). The older age 
group presented slightly higher attitude score about in-
fluenza and influenza vaccine.

Discussion

The present study investigated the beliefs, attitudes and 
the rate of influenza vaccination among the HCPs in the 
Baharloo Hospital. The best method for prevention of 
influenza is vaccination, which results in decreasing of 
death in the HCPs and vulnerable patients [4, 19]. The 
current study found that the influenza vaccination rate 
among the HCPs was 57.7%. Previous studies revealed 
that the influenza vaccination rate in the HCPs varied in 
a broad range, in the European and Asian countries [20]. 
Its acceptance rate in the HCPs of the Arabic nations 
was different between 24.7% in United Arab Emirate to 
67.2% in Kuwait [20]. Despite decades of promotional 
campaigns for influenza vaccination, the outcome has 
been relatively low coverage, as follow: 12% in Nor-
way and Wales in 2009/10, between 30% and 50% in 
England, Hungary, Portugal and Scotland in 2010/11 
and between 14% and 28% in France, Germany, Nor-
way, Slovenia, Spain and Wales in 2010/11. The mean 
vaccination coverage rate of European countries was 
29.8% [4, 8, 21-23]. Previous Iranian studies suggested 
that the influenza vaccination rate in the HCPs varied 
in a broad range from 5.2% to 66.9% [13-15]. The in-
fluenza immunization rate for Shiraz University HCPs 
in the 2005-2006 seasons was found to be low at 5.2%, 
whereas it was found to be 66.9% for Tehran University 
HCPs in the 2008-2009 influenza season [13, 14]. In the 
present study, the high rate of influenza immunization 
in the HCPs may be explained by the regular annual in-
fluenza conferences and the continuous flow of relevant 
information that raise their awareness. The other factor 
that might have contributed to the rather high rate of vac-
cination in Iranian HCPs (i.e., as compared to the other 

neighboring nations) is probably the fact that the HCPs 
are provided the vaccine free of charge. In the current re-
search, it is found that there was a significant difference 
in influenza vaccination rate among the HCPs with dif-
ferent professions. The physician’s vaccination rate was 
the lowest. The studies in Saudi Arabia identified simi-
lar result; the physician’s vaccination rate was relatively 
low as compared with other HCPs [17, 24]. According 
to Durando et al. [5], being physician was independently 
accompanied with adherence to immunization against 
influenza. In the current study, 90.5% of the physicians 
believed that the HCPs should be vaccinated against in-
fluenza, however, they showed the least coverage rate 
(i.e., amongst the HCPs). Conclusively there was no re-
lationship between the attitude score and the vaccination 
rate in the present study. In the current study, 38.9% of 
the HCPs believed that “they might get flu after influ-
enza vaccination”. In the literature review, the HCPs’ 
misconception about getting flu after influenza vaccina-
tion was different; from as low as 38.1% to as high as 
78% [15, 25-27]. The lower rate of the misperception in 
the present study indicates their higher awareness. Ma-
jority of the HCPs believed that there was no live virus 
in the flu shot 82.8% of the HCPs believed that the in-
fluenza vaccination can prevent the influenza infection, 
whereas, in the study by Alshammari et al., only 71.43% 
of the HCPs believed such [17]. In the present research, 
57.9% of the HCPs agreed with the vaccination of preg-
nant women against influenza. This is in sharp contrast 
with the study by Rehmani and Memon who identified 
that 10% of the HPCs agreed with the pregnant woman 
vaccination [8]. This is a salient point because the major-
ity of the HCPs in our hospitals are the young female, so 
with this level of awareness, most of them were inclined 
to be vaccinated against the influenza. Therefore, the 
mortality and morbidity risk are expected to decrease in 
the pregnant HCPs. Influenza vaccination for the preg-
nant woman appeared as a controversial issue; the sub-
analysis among the HCPs with different professions re-
vealed significant differences. The approval rates were 
as follow: the physicians (83.4%), the allied health pro-
fessionals (75.8%), and the nurses (51.9%). On the other 
hand, a research in 2016, disclosed that there was no 
significant difference between the physicians, the nurses 
and other health professional groups on this issue (i.e., 
“influenza vaccination for pregnant women”) [25]. It is 
found out here that the widespread causes of refusing the 
influenza vaccine were the “fear of vaccine side effects” 
and the “vaccine ineffectiveness”. These are similar to 
the other studies worldwide [18, 25]. An Iranian research 
in 2016 presented that 19.8% of the respondents were 
concerned about the influenza vaccine side effects [15]. 
Globally, fear of the influenza vaccine adverse reaction 
is one of the most important barriers for the acceptance 
of vaccine [2, 5]. The range of this misconception was 
between 11-66% in different studies [15, 25]. Another 
influenza vaccination obstacle was the “fear of the nee-
dle” that 10% of our respondents expressed. This was 
significantly lower than the 66.7% suggested in the 
study by Haffman et al. [27]. In a study by Alshammari 

Tab. VII. The linear regression results about the factors affecting on 
attitude score in Iranian HCPs.

Variables Regression 
coefficients

Standard 
error P

Age
21-30 1 - -
31-40 0.004 0.502 0.993
41-50 0.67 0.82 0.417
51-60 0.64 1.356 0.631
Sex (female) – 0.676 0.550 0.22
Professions
Nurse 1 - -
Physician 0.76 0.797 0.337
Allied health – 2.42 0.669 < 0.001
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et al., the “fear of getting flu” was found to be the main 
reason for refusing the influenza vaccine [17]. In the pre-
sent study, this figure was 24.4%. It seems that we need 
to improve the HCPs knowledge regarding adverse reac-
tions of influenza vaccine. The linear regression analy-
sis reveals the association of the profession with most 
of the 14 items of beliefs and attitudes, the physicians 
score was more than the other HCPs. One study identi-
fied that the job experience, the age, and the profession 
were significant factors influencing the knowledge score 
of the HCPs; the nurses score was more than the other 
HCPs [26]. The present research revealed that the older 
age the HCPs, the more belief score they get. Also, the 
female’s belief score was less than their male’s coun-
terparts. However, the gender impact on HCPs belief 
score was not significant. Some researchers found that 
there was a non-significant association between the age 
and the gender with the attitude and knowledge of the 
HCPs [14]. This study has both limitations and strengths 
as follow respectively. All data of the current research 
was self-reported, we had to rely on the respondents 
consideration to report correct data. Also, the HCPs’ 
knowledge of influenza and influenza vaccine was not 
investigated in current research. Amongst the strengths 
of the present study are; the sample size and response 
rate of our research were more than most the other stud-
ies. Also, this study reveals the responders attitudes on 
the influenza vaccination in pregnant women; an issue 
rarely regarded in the literatures.

Conclusions

Overall influenza vaccine coverage in the current study 
was 57.7% and the physician’s vaccination rate was the 
lowest among the HCPs of Baharloo Hospital in Tehran. 
However, the physician’s belief score about the influ-
enza vaccine was the highest score. The current study 
identifies that there is no association between the belief 
or attitude score and adhering to the vaccination poli-
cies. Several factors such as concern about the influenza 
vaccine side effects, fear of getting flu and fear of nee-
dles are linked with declining influenza vaccination in 
the HCPs. Further research and campaigns are needed 
on the influenza vaccination along with promotional 
support to motivate the HCPs for influenza vaccination.
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Hepatitis B virus (HBV) is a main cause of chronic and acute hep-
atitis. Healthcare workers (HCWs), including medical students 
and resident doctors, have an occupational risk of HBV infection. 
The study aimed to evaluate the long-term persistence of protec-
tive anti-HBs antibody levels in healthcare students and resident 
doctors at risk for occupational exposure to HBV at 15 years after 
primary vaccination course. Further objective was to evaluate 
the anamnestic response observed in non-seroprotected subjects 
receiving a booster dose. 
Data were collected from the clinical documentation filled in dur-
ing the occupational medical check of medical students and resi-
dent doctors undergoing Occupational Health Surveillance by the 
University of Ferrara.
Of the 621 included individuals, 27.7% had an anti-HBs concen-
tration  <  10  mIU/mL. Subjects vaccinated during infancy had 

more frequently a concentration  <  10 mIU/mL than those vac-
cinated during adolescence (42.7% vs 6.9%; p-value < 0.001). 
Multivariate analysis confirmed the statistical significance of 
the vaccination age. 94 subjects who had an anti-HBs concen-
tration < 10 mIU/mL received a booster dose. The proportion of 
subjects who had an anamnestic response was higher in those 
vaccinated in infancy rather than during adolescence (94.1% vs 
77.8% respectively).
These findings suggest that the anti-HBs concentration decreases 
below 10 mIU/mL more frequently in subjects vaccinated during 
infancy. Immunological memory seems to persist after the decline 
of the anti-HB titer, as observed in response to a booster dose. In 
conclusion, vaccinated subjects at increased risk of HBV infection 
should be monitored and a booster dose administered if anti-HBs 
titer is below 10 mIU/mL.
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Introduction

Hepatitis B virus (HBV) is a serious global health con-
cern and an important occupational risk for healthcare 
workers. HBV is one of the main causes of chronic and 
acute hepatitis, leading to a high risk of death for cirrho-
sis and liver cancer [1, 2].
The World Health Organization (WHO) estimates that, 
globally, 257 million people are infected by HBV or 
positive for hepatitis-B-surface-antigen (HBsAg). In 
2015 HBV caused 887.000 deaths, mostly by complica-
tions [2, 3].
In Europe, a downward trend in the rate of acute cases 
was observed, due to the implementation of immuniza-
tion programmes across several countries in this region. 
However, through the changes in local testing and re-
porting practices, the rate of newly diagnosed chronic 
cases is rising over time [4].
In Italy, according to the National Surveillance System 
(SEIEVA) data, the incidence rate of hepatitis B acute 
cases decreased from 5.4 per 100,000  inhabitants in 
1990 to 2 per 100,000 inhabitants in 2000. This decline 
was even more noticeable among 15-24-year-old people, 
whose incidence rate decreased from 17.4 per 100,000 
to 2 per 100,000 in the same lapse [5-7].

Since 1982, safe and efficacious vaccines are avail-
able [8]. According to the 2017-2019 National Plan of 
Vaccination Prevention (PNPV), healthcare workers 
(HCWs) are at maximum risk to get HBV infection and 
an adequate immunization intervention is essential to 
prevent and control the transmission of HBV in order to 
guarantee the protection in this group of workers. Fur-
thermore, HBV vaccination is strongly advised for stu-
dents involved in healthcare setting. The recommended 
schedule of HBV vaccine consists of three doses admin-
istered at the third, fifth and eleventh months of life. The 
target for HBV vaccine is a coverage rate of at least 95% 
in new-borns [9].
Anti-HBs antibody levels (anti-HBs) ≥ 10 mIU/mL are 
considered protective [10, 11].
Available studies in the literature suggested that im-
munological memory persists even if anti-HBs titer de-
creases under 10 mIU/mL, as confirmed by an amnnes-
tic response after the administration of a booster dose of 
HBV vaccine [3, 12-16].
Monitoring anti-HBsAg antibodies titer in serum and 
the eventual administration of a booster dose could 
be necessary in individuals at risk of exposure, like 
HCWs [10, 17].
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According to the Italian law on Occupational Health 
and Safety (Law Decree 81/2008)  [18] the students, 
the interns and the resident doctors are also included in 
HCWs. When exposed to biological risk, blood tests, in-
cluding HBsAg assessment and anti-HBs titer [19], are 
evaluated. Moreover, the Italian Law Decree 81/2008 
requires the employers to adopt protective measures for 
at risk workers, including providing safe and effective 
vaccines [9, 18, 20].
The recent guidelines developed by Italian region Emil-
ia-Romagna  [20] emphasise the importance of hepati-
tis B vaccine for all HCWs considered at risk even af-
fecting, in some specific cases, fitness to work provided 
by the occupational physicians (e.g., refusing vaccina-
tion, high risk tasks, exposure prone procedures).
The aim of the study was to assess the prevalence and the 
persistence of a positive anti-HBs titer (≥ 10 mIU/mL) in 
medical students and in resident doctors with an occu-
pational risk of HBV infection, approximately 20 years 
after the completion of a full regular vaccination series. 
The immunological memory through the anamnestic re-
sponse to a booster dose in subjects with an anti-HBs 
concentration < 10mIU/mL was also evaluated.

Methods

Study design
A cross-sectional, observational study was conducted. 
Demographic, clinical and laboratory data were collect-
ed through the review of clinical records filled in during 
the Occupational Health Surveillance Program. 

Setting and study population
The study was conducted on medical students and resi-
dent doctors undergoing periodical medical examination 
provided for Occupational Health Surveillance Pro-
gram by the University of Ferrara from January 2011 to 
February 2018. Program is offered free of charge to all 
workers, including students, who have an occupational 
risk for exposure to biological, chemical or physical 
agents [18].
Data were collected from the clinical documentation 
drafted during the Occupational Health Surveillance 
examination and included: age, gender, occupational 
category, vaccination status concerning HBV (date of 
vaccination, age at vaccination, number of doses, type 
of vaccine if available), blood tests (date of blood test, 
anti-HBs concentration, markers of HBV infection). 
The vaccination status was verified through vaccination 
certificates (a document certifying the administration of 
vaccines by the Public Health Department) provided by 
the subjects at the time of the first visit. 
Only students and residents who received three doses of 
recombinant HBV vaccine, at 0 and subsequent 1 and 
6 months from the first dose were included.
All subjects who received incomplete cycles, doses at 
inappropriate intervals, additional doses prior to the as-
sessment of anti-HBs titre or who provided insufficient 

documentation were excluded. All subjects with a posi-
tive HBsAg surface antigen were also excluded.
The enrolled students and residents were classified ac-
cording to the age at vaccination in “vaccinated during 
infancy”, if the vaccination course was administered 
between 0 and 3 years and “vaccinated during adoles-
cence”, if the vaccination course was administered be-
tween 10 and 16 years. Subjects vaccinated at other ages 
were classified as “other age” and were excluded from 
the study.
The received dose was classified as “pediatric” or “adult” 
according to the indications of the Ministry of Health: 
the compulsory vaccination for HBV was introduced in 
Italy in 1991 [21]; from 1991 to 2000, 3 pediatric doses 
were administered to all new-borns starting from the 
third month of life and 3 adult doses to all 12-year-old 
individuals. 
Since 2000, however, the pediatric dose is administered 
up to 16 years of age to subjects who have not been vac-
cinated at birth [19].
According to the WHO recommendations, an anti-HBs 
titer equal to or greater than 10  mIU/mL was consid-
ered as protective [22]. To all subjects with an anti-HBs 
concentration < 10 mIU/mL a booster dose of monova-
lent HBV vaccine was offered, as established by Ital-
ian law [23]. The anti-HBs titer was re-evaluated at least 
four weeks after the administration of the booster dose, 
considering it protective when ≥ 10 mIU/mL.

Statistical analysis
Categorical variables were analysed as frequencies and 
percentages and compared by the Pearson’s Chi-square 
test. The outcome of interest was anti-HBs concentration, 
considered as not protective when < 10 mIU/mL. Levels 
of anti-HBs concentrations have been dichotomized in 
“0” when < 10 mIU/mL and “1” when ≥ 10 mIU/mL. 
The anamnestic response to a booster dose among sub-
jects vaccinated during infancy and among those vac-
cinated in adolescence has been evaluated with the Fish-
er’s exact test. 
To allow the calculation of the geometric mean concen-
trations (GMC), in the case of undetectable concentra-
tions, an arbitrary value of 0.5 mIU/mL was assigned, 
while for concentrations > 1,000 mIU/mL, an arbitrary 
value of 1000 was assigned. 
A multivariate stepwise logistic regression was per-
formed considering as outcome an anti-HBs concentra-
tion < 10 mIU/mL. The logistic regression model was build 
testing the following variables: gender (0 = male, 1 = fe-
male), age at vaccination (0 =  infancy, 1=adolescence), 
vaccine dose (0 = pediatric, 1 = adult), time since vac-
cination (0 = < 15 years, 1 = 15-19 years, 2 = ≥ 20 years). 
Odds Ratios (OR) and 95% confidence intervals (95% CI) 
have been calculated and a p-value < 0.05 has been con-
sidered as statistically significant. Statistical analysis was 
performed with IBM® SPSS® Statistics, version 20.

Ethical approval aspects
The study protocol was approved by the Local Ethics 
Committee. The collection of data was conducted fol-



A. STEFANATI ET AL.

E186

lowing the principles of the Declaration of Helsinki, ac-
cording to current national legislation and in compliance 
with the protection of personal data. As no information 
which may identify the subjects was collected, no in-
formed consent was obtained.

Results

The overall population was composed of 678 students 
and resident doctors. 57 subjects were excluded: 23 be-
cause they received a fourth dose before the study, 27 
had incomplete documentations, 6 were not vaccinat-
ed either in infancy or adolescence, 1 resulted HbsAg 
positive. 621 individuals met the inclusion criteria. 172 
(27.7%) had an anti-HBs concentration  <  10  mIU/mL 
and 449 (72.3%) had an anti-HBs titer ≥ 10 mIU/mL.
None of the included subjects was vaccinated with the 
hexavalent vaccines Hexavac or Infarix. 
The univariate analysis (Tab.  I) showed that the per-
centage of subjects vaccinated during infancy with a 
titer < 10 mIU/mL was significantly higher than in sub-
jects immunized during adolescence (154/361 or 42.7% 
vs 18/260 or 6.9%; OR = 0.1; 95% CI = 0.1-0.2; p-val-
ue  <  0.001) (Fig.  1). The percentage of subjects who 
received a complete vaccination course with pediatric 
doses and had an anti-HBs concentration < 10 mIU/mL 
was significantly higher than that of the subjects vacci-
nated with adult doses (162/450 or 36.0% vs 10/171 or 
5.8%; OR 0.1; 95% CI = 0.1-0.2; p-value < 0.001).
The average period between the completion of the 
first immunization cycle and the evaluation of anti-
HBs was 20.4 years (SD  =  2.2) for the subjects with 
titer  <  10  mIU/mL and 18.3 years (SD  =  3.3) for the 
subjects with concentration ≥ 10 mIU/mL. The mean age 
of immune subjects was 25.3 years (SD = 3.4) while in 
seronegative individuals was 22.6 years (SD = 2.4).
The logistic regression model (Tab.  II) confirmed the 
statistical significance of age at vaccination (infancy 
versus adolescence, OR = 0.2; 95% CI = 0.1-0.8; p-val-
ue = 0.02) as independent predictive variable associated 
with an outcome of anti-HBs concentration < 10 mIU/
mL.

As regards to age at first immunization, the 27.4% of 
subjects vaccinated during infancy and 2.3% of those 
immunized in adolescence showed undetectable anti-
HBs titers (Tab. III).
The GMC of anti-HBs before booster dose was high-
er among subjects vaccinated during adolescence 
(158.2  mIU/mL with 95% CI  =  128.2-194.8) than in 
those immunized during infancy (11.1  mIU/mL with 
95% CI = 8.7-14.0).
Although a booster dose was offered to all seronegative 
subjects, only 94 subjects had an available blood test at 
the moment of the study as showed in Table IV: 85 vac-
cinated during infancy (55.2%) and 9 vaccinated during 
adolescence. 
The rate of subjects showing an anamnestic response af-
ter the booster dose was higher in individuals vaccinated 
during infancy (80/85 or 94.1% vs 7/9 or 77.8%). This 
difference was however not statistically significant (p-
value = 0.13). 
After receiving the booster dose, 91.9% (57 out of 62) 
of subjects with a previously undetectable anti-HBs con-
centration and 93.8% (30 out of 32) of those with a pre-
viously detectable but < 10 mIU/mL titer, achieved an 
anamnestic response (p-value = n.s.). None of the sub-
jects resulted non-responder since they all reached an 
anti-HBs titer ≥ 10 mIU/mL within the secondary vac-
cination course (at 4th, 5th or 6th dose).
The GMC of anti-HBs after booster dose resulted 
241.2  mIU/mL (95% CI  =  167.7-348.7) in subjects 
immunized during the infancy and 72.7  mIU/mL 
(95%  CI  =  21.9-278.6) in subjects vaccinated during 
adolescence.

Discussion

Most medical students and resident doctors included in 
the study (72.3%) showed, at the occupational health 
surveillance check, a protective anti-HBs titer even 15-
20 years after the first cycle of vaccination. This find-
ing confirms the current knowledge concerning the 
long-term persistence of seroprotection levels in appro-
priately vaccinated subjects, as described in the litera-
ture [24, 25].

Tab. I. Demographic and epidemiological characteristics.

Anti-HBs < 10 mIU/mL
(N = 172)

Anti-HBs ≥ 10 mIU/mL
(N = 449)

P-value

Gender
• Male (n, %)
• Female (n, %)

74, 43.0%
98, 57.0%

170, 37.9%
279, 62.1%

n.s.
n.s.

Age at HBV vaccination
• Infancy (0-3 years), %
• Adolescence (10-16 years), %

89.5
10.5

46.1
53.9

< 0.001

Vaccine dose
• Pediatric, %
• Adult, %

94.2
5.8

64.1
35.9

< 0.001

Time since vaccination
mean ± SD (years) 20.4 ± 2.2 18.3 ± 3.2 < 0.001

Age at testing
mean ± SD (years) 22.6 ± 2.4 25.3 ± 3.4 < 0.001
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The study showed that, 15-20  years after the primary 
HBV vaccination course, there is a significant differ-
ence between the rate of subjects vaccinated during 
infancy who did not maintain an anti-HBs concentra-
tion ≥ 10 mIU/mL and that of those immunized during 
adolescence (42.7% and 93.1% respectively). Similarly 
to other studies [3, 26, 27], the 27.4% of subjects vac-
cinated during infancy also had an undetectable anti-
HBs concentration and a GMC before booster dose of 
11.1 mIU/mL. 

Factors such as age at vaccination, vaccine dosage [1, 3] 
and host genetic factors [28] play a fundamental role in 
maintaining the anti-HBs concentration. Furthermore, 
the higher the antibody response after the primary vac-
cination cycle, the longer the persistence of an anti-HBs 
concentration above the 10 mIU/mL threshold [1]. The 
results arisen in this study reinforce the importance of 
age at vaccination, as highlighted by the statistical sig-
nificance in the multivariate analysis (OR 0.2; 95% 
CI = 0.1-0.8).

Fig. 1. Seroprevalence against HBV according to the age at primary vaccination course.

Tab. II. Results of a logistic regression model estimating predictors of an anti-HBs titer < 10 mIU/mL in HBV vaccinated subjects.

Outcome: anti-HBs titer < 10 mIU/mL
N = 621

OR 95% CI P-value

Gender
• Male
• Female

1.0
1a

0.6-1.4 0.81

Age at HBV vaccination
• Infancy (0-3 years)
• Adolescence (10-16 years)

0.2
1a

0.1-0.8 0.02

Vaccine dose
• Pediatric
• Adult

0.7
1a

0.2-1.9 0.48

Time since vaccination
• < 15 years
• 15-19 years
• ≥ 20 years

1a

1.9
0.9

0.7-5.5
0.2-3.4

0.12
0.84

CI:  Confidence Interval; a: reference category.

Tab. III. Anti-HBs concentrations (mIU/mL) and Geometric Mean Concentration (GMC) before booster dose.

Anti-HBs concentrations Infancy 
(0-3 years)
N = 361 (%)

Adolescence 
(10-16 years)
N = 260 (%)

Undetectable 99 (27.4) 6 (2.3)
• 1 to < 10 mIU/mL
• 10 to < 100 mIU/mL
• 100 to < 1,000 mIU/mL
• ≥ 1,000 mIU/mL

55 (15.2)
150 (41.6)
55 (15.2)
7 (1.9)

12 (4.6)
82 (31.5)
92 (35.4)
68 (26.2)

GMC before booster dose
mIU/mL (95% CI) 11.1 (8.7-14.0) 158.2 (128.2-194.8)
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The immune system in childhood is characterized by an 
impaired T-cell function, by lower interactions between 
B and T cells, by a reduced assortment of immunoglobu-
lins and by a low affinity antibody response [29].
The anamnestic response to a booster dose in individuals 
with an anti-HBs concentration < 10 mIU/mL was de-
tected, particularly in subjects vaccinated during infan-
cy: 80 subjects out of 85 (94.1%) recovered a protective 
titer with a GMC of 241.2 mIU/mL. The response was 
less pronounced in subjects with anti-HBs concentra-
tions < 10 mIU/mL and vaccinated during adolescence, 
although no statistically conclusive hypotheses can be 
conceived due to the small number of available blood 
test. Among the medical students and resident doctors 
who received a booster dose, no significant difference 
was found in the anamnestic response between those 
who had an undetectable anti-HBs titer and those who 
had a detectable but not protective anti-HBs titer. These 
results are consistent with previous studies and seem to 
confirm the hypothesis that the immunological memory 
is preserved even after the loss of anti-HBs antibody ti-
ter [10, 30]. Such evidence acquires significance in an 
occupationally exposed population at greater risk for 
HBV. As recently pointed out by the review of Zhao 
and Zhou [31], whether booster or revaccination after a 
period of time following the primary vaccination is re-
quired remains a debated issue. Nonetheless a booster 
response could be observed in most of subjects vacci-
nated 30 years ago, as confirmed by breakthrough HBV 
infection with severe consequences in successfully vac-
cinated individuals is extremely rare. 
The waning immunity against HBV should be particu-
larly monitored in high-risk groups. Occupational Phy-
sicians should consider with particular attention the 
evaluation of the persistence of anti-HBV specific an-
tibodies in medical students (in most cases vaccinated 
at birth age) and HCWs specifically at the time of the 
first employment in order to identify subjects with non-
protective anti-HBs titer  [32, 33]. Occupational Physi-
cians’ contribution to reduce vaccine delays or refusals 
and vaccine hesitancy that are also affecting HCWs is 
crucial [34]. A recent study of Riccò and colleagues [35] 
draw attention to the knowledge, attitudes, beliefs and 
practices of Occupational Physicians towards vaccina-
tion in HCWs showing that severity perception of the 
disease and misconceptions about vaccines still influ-
ence the immunization coverage. As only evidence-
based recommendations should guide occupational phy-
sicians’ behaviour towards vaccination, specific training 
programs and formations courses are strongly needed.

The main limitations of this study are represented by 
the intrinsic characteristics of the study design and the 
incomplete data of a part, albeit limited, of the clinical 
documentation.
In particular, at the moment of the study, only a part of 
blood tests was available.
Some anamnestic data could play an important role on 
the long-term immunogenicity of the vaccine [36]. The 
reduced number of subjects with anti-HBs concentra-
tion < 10mIU/mL vaccinated during adolescence did not 
allow to detect significant differences in the booster dose 
response in this subgroup. Furthermore, not all subjects 
eligible for the administration of a booster dose accepted 
the recommendation. 

Conclusions

The results of the study, accordingly to literature, sug-
gest that anti-HBs titers have a tendency to decrease be-
low the threshold of 10 mIU/mL in vaccinated subjects. 
Immunological memory, however, seems to persist in al-
most all individuals even after the reduction of the anti-
HBs concentrations to undetectable levels, as observed 
in response to a booster dose. In conclusion, assessing 
seroprotection within public health programmes is not 
considered a cost-effective practice. In order to fill this 
gap, the Advisory Committee on Immunization Prac-
tices (ACIP) recommends testing health care personnel 
for anti-HBs antibodies levels before their occupational 
exposure. A positive result of the test (≥  10mUI/mL) 
provides no further intervention. On the other hand, one 
or more additional doses of HBV vaccine and retesting 
is recommended in non-seroprotected subjects [37]. Oc-
cupational Health Surveillance Programs represent the 
best opportunity to perform these activities and recom-
mendations, allowing also both to verify the anamnestic 
response to booster vaccination and the persistence of 
immunological memory. All these actions are supported 
from our results and contribute to the control of HBV 
transmission among HCWs and undergraduate health-
care students.
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Tab. IV. Anti-HBs concentrations and Geometric Mean Concentration (GMC) after booster dose.

Infancy (0-3 years)
after booster dose

N = 85 (%)

Adolescence (10-16 years)
after booster dose

N = 9 (%)

P-value

Anti-HBs concentration before 
booster dose:
• anti-HBs < 10 mIU/mL
• anti-HBs ≥ 10 mIU/mL

5 (5.9)
80 (94.1)

2 (22.2)
7 (77.8) 0.13

GMC after booster dose 
mIU/mL (95% IC) 241.2 (167.7-348.7) 72.7 (21.9-278.6)
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Purpose. People living with HIV have higher rates of malignan-
cies than the general population in the era of active antiretrovi-
ral therapy (ART). Genotoxic effects of HIV infection and/or ART 
that can induce neoplastic development are not yet well known. 
A prospective cohort study to investigate DNA damage measured 
through the micronuclei (MN) frequency in HIV-patients has been 
performed. 
Methods. Peripheral blood mononuclear cells (PBMC) were 
isolated from 52 HIV-patients treated with ART and 55 healthy 
controls. 

Results. By the comparison of MN frequency, a significant differ-
ence between HIV-patients (15.5 ± 9.8) and controls (6.0 ± 3.6) 
(p  <  0.001) has been revealed. In univariate linear regression 
analysis, HCV infection (r = 0.31; p < 0.001), HIV-RNA (r = 0.29; 
p < 0.03) and duration of infection (r = – 0.16; p < 0.25) were 
associated with MN frequency; while only viral load (VL) sig-
nificantly correlates (r = 0.29; p < 0.05) in a multiple regression 
model. 
Conclusions. The association of VL with MN frequency supports 
a genotoxic effect of HIV infection.
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Introduction

The Human Immunodeficiency Virus (HIV) infects 
cells of the host immune system, which is gradually de-
stroyed; monocytes/macrophages and CD4+ T lympho-
cytes (CD4+) are the main targets of infection. Active 
viral replication leads to a progressive decline of CD4+ 
with gradual immunosuppression of host and increased 
susceptibility to opportunistic infections [1].
In HIV patients, CD4+ count and HIV-RNA (viral load, 
VL) are the markers of clinical progression used to man-
age and to monitor the infection. A large number of 
HIV patients are also coinfected with hepatitis C virus 
(HCV) [2, 3]; the co-infection is associated with an in-
creased risk of progression to AIDS [4] and poor CD4 
T cell recovery even after years of active antiretroviral 
therapy (ART) [5].
The introduction of ART in 1996 has significantly im-
proved immune response and life expectancy of HIV 
infected individuals with consequent significant decline 
in the incidence of virus-related AIDS-defining malig-
nancies (ADMs), as Kaposi’s sarcoma, non-Hodgkin 
lymphoma and invasive cervical cancer [6], representing 
an index of clinically remarkable immunosuppression. 
On the other hand, several non-AIDS defining malig-
nancies (NADMs), such as hepatocellular carcinoma 
(HCC), Hodgkin’s lymphoma (HL), anal cancer, lung 
cancer, colorectal cancer (CRC), gastrointestinal cancer 
(GI), breast cancer, cardiovascular diseases, liver dis-

eases, kidney and neurodegenerative diseases have been 
observed [7-9].
Nevertheless, long-term use of ART exposes the patients 
to an increased risk of metabolic disorders and oxidative 
stress (OS), all factors that can contribute to the onset of 
NADMs [10].
HIV patients show reduction of antioxidative activ-
ity [11], excessive production of reactive oxygen species 
(ROS) [12], reduced glutathione (GSH) levels and glu-
tathione/oxidized glutathione (GSH/GSSG) ratio, that 
seem to contribute to an increase in DNA damage [13].
The incidence of NADMs is elevated in HIV infected 
patients compared with the general population and it 
is associated with smoking use, alcohol consumption, 
overweight/obesity and oncogenic virus infection [hu-
man papillomavirus (HPV), HCV and hepatitis B virus 
(HBV)] [14].
The levels of OS markers are generally higher in HIV/
HCV co-infected than in HIV mono-infected pa-
tients  [15, 16]. To date, numerous studies have shown 
that ART triggers further the OS  [17,  18]. High inci-
dence of malignant tumours, epidemiologically associ-
ated with HIV infection, can be attributable to genotoxic 
effect of HIV that leads to double-strand breaks of chro-
mosomal DNA [19, 20]. 
Some studies report that Vpr, an accessory gene of HIV 
which induces abnormality of cell cycle causing the 
arrest in the G2-M phase, leads to a genomic instabil-
ity including formation of micronuclei (MN)  [21, 22]. 
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MN, small additional nuclei originating from chromo-
some fragments or whole chromosomes during nuclear 
division not included in the daughter nuclei in telo-
phase [23], are used as sensitive biomarker of chromo-
somal damage, genome instability and intermediate end-
point in carcinogenesis [24-26].
The aim of the study is to determine MN frequency in a 
cohort of HIV patients compared with healthy control-
group and to evaluate the relationship between demo-
graphic and clinical data and markers of DNA damage.

Methods

Study population
The study involved the enrollment of HIV-infected pa-
tients and healthy controls afferent to the Infectious 
Diseases Division of Santa Caterina Novella’s Hospital 
(Galatina, Italy) and to the Department of Immunohe-
matology and Transfusion Medicine of Vito Fazzi Hos-
pital (Lecce, Italy), respectively.
Patients with documented HIV infection treated with 
ART and older than 18 years of age were included in 
the study. Sex and age-matched, healthy HIV-uninfected 
individuals were enrolled as controls. Instead, HIV pa-
tients and healthy subjects under 18 years old, pregnant 
and/or exposed to risk factors associated with genetic 
damage (such as occupational or medical exposure to 
ionizing radiation) were excluded. 
The study was approved by the local ethics committee 
and all patients approached for the study gave written 
consent to participate (Resolution n. 811; May 3, 2012).
HIV-related clinical information (mode of transmis-
sion, duration of infection, duration of ART, HCV co-
infection and AIDS) including laboratory data (VL, CD4 
counts and CD4 nadir), were collected from HIV-infect-
ed patients at the time of study enrollment.
Relevant data including age and sex, as well as risk fac-
tors like diabetes, obesity and smoking status were avail-
able for both HIV and controls. The patients’ informa-
tion and blood samples were collected at the enrollment 
time and the MN test was immediately carried out.

Micronucleus assay
Peripheral blood samples were collected by venipunc-
ture into vacutainer blood tubes with lithium heparin 
anticoagulant. 
Cellular cultures from each subject were set up by mix-
ing 300 µl of whole blood with 4.7 ml of karyotyping 
medium. All cultures were incubated at 37°C for 44 h in 
a humidified atmosphere containing 5% CO2. For evalu-
ation of MN frequency, cells were blocked in cytokinesis 
by adding cytochalasin B after 44 h. Cell cultures were 
then harvested after 28  h and fixed for slide prepara-
tion. Therefore, the fixed cells were dropped onto clean 
iced slides, air dried and stained by the Giemsa tech-
nique [27]. 
Only binucleated lymphocytes are scored for DNA dam-
age biomarkers which include MN. For each sample, 

1000 binucleated cells were calculated blindly under 
the optical microscope for MN analysis, following the 
criteria for MN acceptance listed by Fenech  [23]. We 
have evaluated the MN frequency as the number of mi-
cronucleated-binucleated lymphocytes, containing one 
or more MN per 1000 cells.

Statistical analysis
Continuous variables were reported as the mean ± stand-
ard deviation (SD) and categorical factors as percent-
ages. The Levene’s test was used to verify the normality 
of the distribution of continuous variables. Differences 
between the means of the two continuous variables were 
evaluated by 2-tailed unpaired Student t test. Differences 
in non-continuous variables were tested by Chi-square 
test analysis or by Fisher’s exact test, as necessary.
The association between demographic and clinical vari-
ables and MN frequency was assessed by univariate 
linear regression analysis followed by multiple linear 
regression analysis per variables with p < 0.05. Statisti-
cal calculations were performed with MedCalc software, 
version 11.4.1.0. A p-value < 0.05 was considered to be 
statistically significant.

Results

52 HIV infected patients and 55 healthy controls admit-
ted at the Infectious Diseases Division of Santa Caterina 
Novella’s Hospital (Galatina, Italy) and at the Depart-
ment of Immunohematology and Transfusion Medicine 
of Vito Fazzi Hospital (Lecce, Italy) from January 2013 
to January 2015 were recruited in this study. Demo-
graphic and clinical characteristics of participants are 
illustrated in Table I.
No significant differences were observed between HIV 
patients and healthy controls in age (p  =  0.9658), sex 
(p  =  0.8727), smoking use (p  =  0.1053) and diabetes 
(p = 1.000). A highly significant difference was found 
only for HCV infection (p < 0.0001).
In the cohort of HIV patients, the average duration of 
HIV infection was of 95 months, the mean CD4 cell 
count was of 517 ± 314 cells/mm3 (range 5-1,305) and 
HIV-RNA copies/ml of 58,183  ±  151,553 (range 19-
875, 716).
By the comparison of the MN frequency in peripheral 
blood mononuclear cells (PBMC), a significant differ-
ence between HIV patients (15.5  ±  9.8) and controls 
(6.0 ± 3.6) (p < 0.001) was revealed (Fig. 1). Table  II 
shows the results of the univariate and multivariate lin-
ear regression analyses, demonstrating the relationships 
between MN and other variables. Two risk factors were 
strongly associated with increased MN frequency in 
HIV patients upon univariate analysis: HCV infection 
(r = 0.31; p < 0.001) and HIV-RNA (r = 0.29; p < 0.05). 
However, only VL significantly correlates (r  =  0.29; 
p < 0.05) with the MN frequency in a multiple regression 
model, where variables with p value < 0.05 in the uni-
variate analysis were included as independent (Tab. II).
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Discussion

The aim of this study was to evaluate the cytogenetic 
damage in PBMC of HIV patients, considering that 
DNA damage may develop ADMs and NADMs.
To this end, two groups have been enrolled: HIV patients 
undergoing ART treatment (study group) and subjects 
with no HIV-infection (control group). The HIV group 
included many recently diagnosed patients, which ben-
efited from ART therapy for a limited time, with virus 

not yet suppressed. All the patients started therapy at the 
time of diagnosis. 
The initial design of the study included a third group of 
HIV-infected subjects that did not receive therapy (naïve 
group). Anyhow, over the course of the study, very few 
new cases of HIV occurred. Therefore, it was not possi-
ble to select a sufficient sample size to make statistically 
significant comparison. The absence of a naïve group is 
a major weakness of this study because it has not al-
lowed the dissociation of the damages induced by the 
infection and those induced by the therapy.
The introduction of ART has modified the natural his-
tory of HIV infection, leading to an increase of survival 
time and a reduced AIDS-related mortality, but also to 
an excess of neoplastic diseases that have becoming 
one of the most common cause of death among HIV pa-
tients [28, 29]. The treatment leads to viral suppression 
but does not completely restore the immune damage, so 
ineffective immune response could be the reason why 
HIV patients have an increased risk of developing dif-
ferent types of tumours [30, 31]. The role of HIV in the 
development of neoplastic pathologies can be linked to 
severe immunodeficiency with consequent impairment 
of immunological surveillance against infectious agents 
(with predisposition to the appearance of virus-associ-
ated tumours) and the cells with malignant transforma-
tion [32-34], although its role in the process of carcino-
genesis has not yet been completely clarified. 
Our study provides evidence that HIV infection may 
have an impact on the genetic damage. Indeed, MN fre-
quency was significantly increased in the study group 
compared to the control group. 
Our findings are in line with those of Lima and col-
leagues that show an increase in the frequency of multi-
ple MN in oral mucosa cells in HIV patients compared 
to healthy controls [35]. 
The micronucleus cytome assay applied in buccal exfo-
liated cells is a complementary method for measuring 
DNA damage and cytotoxic effects caused by exposure 
to genotoxic agents, impact of nutrition, lifestyle factors 
and virus [25, 36]. 
Several studies, reporting the parallel application of the 
MN test in both PBMC and in buccal cells, have shown 
a positive correlation between the MN frequencies in 
the two surrogate tissues [37, 38], therefore the results 
of the two methods can be comparable. In addition, the 
strong correlation of MN frequency in buccal exfoliated 
cells with that in PBMC, implies that systemic genotoxic 
effects may also impact on and be detectable in buccal 
cells. Hence, the possible human health risks associ-
ated with high MN frequency in both tissues may also 
be comparable, including the association with cancer 
risk [24].
We have also analysed the association among the fre-
quency of MN with baseline HIV-specific clinical vari-
ables and patient characteristics. The univariate analysis 
has showed a statistical significance with HCV infection 
and HIV-RNA, while the multivariate analysis has dis-
played significant association only between HIV-RNA 
and frequency of MN. The 54% of HIV-infected patients 

Tab. I. Demographic, clinical characteristics and laboratory values of 
patient’s HIV and control group.

HIV-1+
(n = 52)

Control
(n = 55)

P-value

Age, years 
(mean ± SD) 42.5 ± 9.6 42.6 ± 9.9 0.9658°

Gender, male, 
n (%) 40 (76.9) 42 (76.4) 0.8727^

Obesity, 
n (%) 1 (1.9) 1 (1.8) 1.000#

Smoke use, 
n (%) 25 (48.1) 17 (30.9) 0.1053^

HCV infection, 
n (%) 18 (34.6) 0 (0.0) < 0.0001#

Diabetes, 
n (%) 1 (1.9) 1 (1.8) 1.000#

Mode of transmission
• Heterosexual 

contact, n (%) 19 (36.5) -

• Male-to-
male sexual 
contact, n (%)

21 (40.4)

• Injection dug 
use, n (%) 11 (21.2) -

• Other, n (%) 1 (1.9) -
Duration HIV 
infection, 
months

95 
(1-339) -

Duration HIV 
infection > 36 
months, n (%)

33  (63.5) -

AIDS, 
n (%) 2 (3.8) -

HIV RNA
(mean ± SD)* 126,042 ± 82,553 -

Undetectable 
HIV viral load, 
n (%)

28 (53.8) -

CD4 cells/mm3, 
mean ± SD 
(range)

517 ± 314 
(5-1305) -

Nadir CD4 cells/
mm3, mean ± SD 
(range)

233 ± 166 
(2-755) -

Duration of ART, 
months

61.1 
(1-203)

Duration of ART 
> 36 months, 
n (%)

30  (57.7)

°: Independent samples t-test; ^: Chi-square test; #: Fisher’s exact test; 
*: mean of viremic patients.
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enrolled, all in therapy with ART, were aviremic (with 
VL < 20 copies/ml). In these patients, the mean number 
of MN (13.2 ± 6.5) was significantly lower (p < 0.002) 
than in patients with uncontrolled viremia (17.8 ± 12.4). 
These data support the hypothesis that viremia plays a de-
terminant role in the induction of chromosomal damage. 
The current knowledge of genotoxic effects of infec-
tion and therapy are still limited. Only few studies have 
tried to explain the MN formation. Shimura M et al. and 
Tachiwana H et al. have linked this process to the action 
of the accessory gene Vpr of HIV, which induces dou-
ble-strand breaks of chromosomal DNA [21, 22], while 
Lourenco ED and colleagues justify it with a clastogenic 
(chromosome breakage) and aneugenic (chromosome 
loss) action of the therapy [39].
Our work supports the hypothesis of cytogenetic dam-
age induced by HIV infection, but further studies in na-
ïve and in ART therapy patients and with different thera-
peutic programmes, are mandatory. 

Moreover, our data show that exposure to the virus plays 
a key role in the development of cytogenetic damage, 
although the precise exposure date is not known. Finally, 
many questions regarding the relationship between HIV 
and AIDS related and non-AIDS related cancer are still 
left unanswered. 
Future researches should be focused on identifying early 
and sensitive risk indicators for the development of cancer.

Acknowledgements 

The current study is financially sponsored by Gilead: 
Fellowship Program 2013.

Conflict of interest statement

None declared.

Authors’ contributions 

AZ, PG and MG conceived and designed the research. 
PG recruited patients and PN enrolled healthy controls. 
MRT and AB performed micronuclei assay. MG per-
formed the statistical analyses. AZ, PG, MGA, ADD and 
MG evaluated the results. AZ, MRT and MG wrote the 
manuscript. All Authors revised the manuscript and gave 
their contribution to improve the paper. All authors read 
and approved the final manuscript.

References

[1] Cooper A, Garcí M, Petrovas C, Yamamoto T, Koup RA, Na-
bel GJ. HIV-1 causes CD4 cell death through DNA-dependent 
protein kinase during viral integration. Nature 2013;498:376-9. 
doi: 10.1038/nature12274.

[2] Backus LI, Boothroyd D, Deyton LR. HIV, hepatitis C and HIV/
hepatitis C virus co-infection in vulnerable populations. AIDS 
2005;19:S13-9. doi: 10.1097/01.aids.0000192065.09281.01.

[3] Lansky A, Finlayson T, Johnson C, Holtzman D, Wejnert C, 

Fig. 1. Frequency of micronuclei in peripheral blood lymphocytes in control group and HIV-1+ patients.

Tab. II. Univariate and multiple linear regression analysis of the rela-
tionship between micronucleus (MN) frequency and characteristics 
of HIV-1+ patients.

Univariate Multivariate
r p-value r p-value

Age, years – 0.07 0.605
Gender – 0.09 0.525
Obesity 0.15 0.276
Smoke use – 0.11 0.440
HCV 
infection 0.31 0.001 0.05 0.943

Diabetes – 0.03 0.819
Duration  
HIV infection – 0.16 0.246

HIV-RNA 0.29 0.032 0.29 0.022
CD4 0.05 0.701
Nadir CD4 0.35 0.067
Suboptimal 
ART 0.06 0.649

Duration of 
ART – 0.10 0.475



FREQUENCY OF MICRONUCLEUS IN HIV PATIENTS

E195

Mitsch A, Gust D, Chen R, Mizuno Y, Crepaz N. Estimating 
the number of persons who inject drugs in the united states by 
meta-analysis to calculate national rates of HIV and hepatitis C 
virus infections. PLoS One 2014;9:e97596. doi: 10.1371/jour-
nal.pone.0097596.

[4] d’Arminio Monforte A, Cozzi-Lepri A, Castagna A, Antinori A, 
De Luca A, Mussini C, Caputo SL, Arlotti M, Magnani G, Pel-
lizzer G, Maggiolo F, Puoti M; Icona Foundation Study Group. 
Risk of developing specific AIDS-defining illnesses in patients 
coinfected with HIV and hepatitis C virus with or without liver 
cirrhosis. Clin Infect Dis 2009;49:612-22. doi: 10.1086/603557.

[5] Potter M, Odueyungbo A, Yang H, Saeed S, Klein MB; Canadi-
an Co-infection Cohort Study Investigators. Impact of hepatitis 
C viral replication on CD4+ T-lymphocyte progression in HIV-
HCV coinfection before and after antiretroviral therapy. AIDS 
2010;24:1857-65. doi: 10.1097/QAD.0b013e32833adbb5.

[6] Robbins HA, Shiels MS, Pfeiffer RM, Engels EA. Epide-
miologic contributions to recent cancer trends among HIV-
infected people in the United States. AIDS 2014;28:881-90. 
doi: 10.1097/QAD.0000000000000163.

[7] Deeks SG. HIV infection, inflammation, immunosenescence 
and aging. Ann Rev Med 2011;62:141-55. doi: 10.1146/an-
nurev-med-042909-093756.

[8] Berretta M, Martellotta F, Di Francia R, Spina M, Vaccher E, 
Balestreri L, Borsatti E, Bearz A, De Paoli P, Tirelli U. Clini-
cal presentation and outcome of non-AIDS defining cancers, in 
HIV-infected patients in the ART-era: the Italian Cooperative 
Group on AIDS and tumors activity. Eur Rev Med Pharmacol 
Sci 2015;19:3619-34.

[9] Silverberg MJ, Lau B, Achenbach CJ, Jing Y, Althoff KN, 
D’Souza G, Engels EA, Hessol NA, Brooks JT, Burchell AN, 
Gill MJ, Goedert JJ, Hogg R, Horberg MA, Kirk GD, Kitahata 
MM, Korthuis PT, Mathews WC, Mayor A, Modur SP, Nap-
ravnik S, Novak RM, Patel P, Rachlis AR, Sterling TR, Willig 
JH, Justice AC, Moore RD, Dubrow R; North American AIDS 
Cohort Collaboration on Research and Design of the Interna-
tional Epidemiologic Databases to Evaluate AIDS. Cumulative 
incidence of cancer among persons with HIV in North America: 
a cohort study. Ann Intern Med 2015;163:507-18. doi: 10.7326/
M14-2768.

[10] Morimoto HK, Simão, AN, de Almeidda, ER, Ueda LT, Oliveira 
SR, de Oliveira NB, Petenucci DL, Panis C, Cecchini R, Dichi 
I, Reiche EM. Role of metabolic syndrome and antiretroviral 
therapy in adiponectin levels and oxidative stress in HIV-1 
infected patients. Nutrition 2014;30:1324-30. doi: 10.1016/j.
nut.2014.03.017.

[11] Teto G, Kanmogne GD, Torimiro JN, Alemnji G, Nguemaim 
FN, Takou D, Nanfack A, Tazoacha A. Lipid peroxidation and 
total cholesterol in HAART-naïve patients infected with circu-
lating recombinant forms of human immunodeficiency virus 
type-1 in Cameroon. PLoS One 2013;8:e65126. doi: 10.1371/
journal.pone.0065126.

[12] Elbim C, Pillet S, Prevost MH, Preira A, Girard PM, Rogine N, 
Matusani H, Hakim J, Israel N, Gougerot-Pocidalo MA. Redox 
and activation status of monocytes from human immunodefi-
ciency virus-infected patients: relationship with viral load. J 
Virol 1999;73:4561-6.

[13] Ivanov AV, Valuev-Elliston VT, Ivanova ON, Kochetkov SN, 
Starodubova ES, Bartosch B, Isaguliants MG. Oxidative stress 
during HIV infection: mechanisms and consequences. Oxid Med 
Cell Longev 2016;2016:8910396. doi: 10.1155/2016/8910396.

[14] Park SL, Hernandez-Ramirez RU, Silverberg MJ, Crothers K, 
Dubrow R. Prevalence of non-HIV cancer risk factors in persons 
living with HIV/AIDS: a meta-analysis. AIDS 2016;30:273-91. 
doi: 10.1097/QAD.0000000000000922.

[15] Huang X, Liang H, Fan X, Zhu L, Shen T. Liver damage in 
patients with HCV/HIV coinfection is linked to HIV-related 
oxidative stress. Oxid Med Cell Longev 2016;2016:8142431. 
doi: 10.1155/2016/8142431.

[16] Baum MK, Sales S, Jayaweera DT, Lai S, Bradwin G, Rafie 
C, Page JB, Campa A. Coinfection with hepatitis C virus, oxi-
dative stress and antioxidant status in HIV-positive drug us-
ers in Miami. HIV Med 2011;12:78-86. doi: 10.1111/j.1468-
1293.2010.00849.x.

[17] Masiá M, Padilla S, Bernal E, Almenar MV, Molina J, Hernán-
dez I, Graells ML, Gutiérrez F. Influence of antiretroviral 
therapy on oxidative stress and cardiovascular risk: a prospec-
tive cross-sectional study in HIV-infected patients. Clin Ther 
2007;29:1448-55. doi: 10.1016/j.clinthera.2007.07.025.

[18] Mandas A, Iorio EL, Congiu MG, Balestrieri C, Mereu A, Cau 
D, Dessì S, Curreli N. Oxidative imbalance in HIV-1 infected 
patients treated with antiretroviral therapy. J Biomed Biotechnol  
2009;2009:749575. doi: 10.1155/2009/749575.

[19] Lau A, Swinbank KM, Ahmed PS, Taylor DL, Jackson SP, 
Smith GC, O’Connor MJ. Suppression of HIV-1 infection by 
a small molecule inhibitor of the ATM kinase. Nat Cell Biol 
2005;7:493-500. doi: 10.1038/ncb1250.

[20] Zimmerman ES, Chen J, Andersen JL, Ardon O, Dehart JL, 
Blackett J, Choudhary SK, Camerini D, Nghiem P, Planelles 
V. Human immunodeficiency virus type 1 Vpr-mediated G2 ar-
rest requires Rad17 and Hus1 and induces nuclear BRCA1 and 
gamma-H2AX focus formation. Mol Cell Biol 2004;24:9286-
94. doi: 10.1128/MCB.24.21.9286-9294.2004.

[21] Shimura M, Onozuka Y, Yamaguchi T, Hatake K, Takaku F, 
Ishizaka Y. Micronuclei formation with chromosome breaks and 
gene amplification caused by Vpr, an accessory gene of human 
immunodeficiency virus. Cancer Res 1999;59:2259-64. 

[22] Tachiwana H, Shimura M, Nakai-Murakami C, Tokunaga K, 
Takizawa Y, Sata T, Kurumizaka H, Ishizaka Y. HIV-1 Vpr in-
duces DNA double-strand breaks. Cancer Res 2006;66:627-31. 
doi: 10.1158/0008-5472.CAN-05-3144.

[23] Fenech M. Cytokinesis-block micronucleus cytome assay. Nat 
Protoc 2007;2:1084-104. doi: 10.1038/nprot.2007.77.

[24] Bonassi S, Znaor A, Ceppi M, Lando C, Chang WP, Holland N, 
Kirsch-Volders M, Zeiger E, Ban S, Barale R, Bigatti MP, Bo-
lognesi C, Cebulska-Wasilewska A, Fabianova E, Fucic A, Hag-
mar L, Joksic G, Martelli A, Migliore L, Mirkova E, Scarfi MR, 
Zijno A, Norppa H, Fenech M. An increased micronucleus fre-
quency in peripheral blood lymphocytes predicts the risk of can-
cer in humans. Carcinogenesis 2007;28:625-31. doi: 10.1093/
carcin/bgl177.

[25] Holland N, Bolognesi C, Kirsch-Volders M, Bonassi S, Zeiger 
E, Knasmueller S, Fenech M. The micronucleus assay in hu-
man buccal cells as a tool for biomonitoring DNA damage: 
the HUMN project perspective on current status and knowl-
edge gaps. Mutat Res 2008;659:93-108. doi: 10.1016/j.mr-
rev.2008.03.007.

[26] Iarmarcovai G, Ceppi M, Botta A, Orsière T, Bonassi S. Mi-
cronuclei frequency in peripheral blood lymphocytes of can-
cer patients: a meta-analysis. Mutat Res 2008;659:274-83. 
doi: 10.1016/j.mrrev.2008.05.006.

[27] Bolognesi C, Fenech M. Micronucleus assay in human 
cells: lymphocytes and buccal cells. Methods Mol Biol 
2013;1044:191-207. doi: 10.1007/978-1-62703-529-3_10.

[28] Cobucci RN, Lima PH, de Souza PC, Costa VV, Cornetta Mda C, 
Fernandes JV, Gonçalves AK. Assessing the impact of HAART 
on the incidence of defining and non-defining AIDS cancers 
among patients with HIV/AIDS: a systematic review. J Infect 
Public Health 2015;8:1-10. doi: 10.1016/j.jiph.2014.08.003.

[29] Zucchetto A, Virdone S, Taborelli M, Grande E, Camoni L, Pap-
pagallo M, Regine V, Grippo F, Polesel J, Dal Maso L, Suligoi 
B, Frova L, Serraino D. Non-AIDS-defining cancer mortality: 
emerging patterns in the late HAART era. J Acquir Immune Def-
ic Syndr 2016;73:190-6. doi: 10.1097/QAI.0000000000001033.

[30] Vishnu P, Aboulafia DM. Haematological manifestations of 
human immune deficiency virus infection. Br J Haematol 
2015;171:695-709. doi: 10.1111/bjh.13783.

[31] Shiels MS, Engels EA. Evolving epidemiology of HIV-as-



A. ZIZZA ET AL.

E196

sociated malignancies. Curr Opin HIV AIDS 2017;12:6-11. 
doi: 10.1097/COH.0000000000000327.

[32] Patel P, Hanson DL, Sullivan PS, Novak RM, Moorman AC, 
Tong TC, Holmberg SD, Brooks JT; Adult and Adolescent Spec-
trum of Disease Project and HIV Outpatient Study Investigators. 
Incidence of types of cancer among HIV-infected persons com-
pared with the general population in the United States, 1992-
2003. Ann Intern Med 2008;148:728-36. doi:  10.7326/0003-
4819-148-10-200805200-00005.

[33] Bohlius J, Schmidlin K, Boué F, Fätkenheuer G, May M, Caro-
Murillo AM, Mocroft A, Bonnet F, Clifford G, Paparizos V, Miro 
JM, Obel N, Prins M, Chêne G, Egger M; Collaboration of Ob-
servational HIV Epidemiological Research Europe. HIV-1-relat-
ed Hodgkin lymphoma in the era of combination antiretroviral 
therapy: incidence and evolution of CD4⁺ T-cell lymphocytes. 
Blood 2011;117:6100-8. doi: 10.1182/blood-2010-08-301531.

[34] Picard A, Badoual C, Hourseau M, Halimi C, Pere H, Dib F, 
Barry B, Albert S. Human papilloma virus prevalence in HIV 
patients with head and neck squamous cell carcinoma. AIDS 
2016;30:1257-66. doi: 10.1097/QAD.0000000000001030.

[35] Lima CF, Alves MGO, Furtado JJD, Marcucci M, Balducci I, 
Almeida JD. Effect of HIV infection in the micronuclei fre-
quency on the oral mucosa. J Oral Pathol Med 2017;46:644-8. 
doi: 10.1111/jop.12527.

[36] Cortès-Gutíerrez EI, Davila-Rodríguez MI, Vargas-Villareal J, 

Hernández-Garza F, Cerda-Flores RM. Association between 
human papilloma virus-type infections with micronuclei fre-
quencies. Prague Med Rep 2010;111:35-41. 

[37] Ceppi M, Biasotti B, Fenech M, Bonassi S. Human population 
studies with the exfoliated buccal micronucleus assay: statisti-
cal and epidemiological issues. Mutat Res Rev 2010;705:11-9. 
doi: 10.1016/j.mrrev.2009.11.001.

[38] Bonassi S, Coskun E, Ceppi M, Lando C, Bolognesi C, Burgaz 
S, Holland N, Kirsh-Volders M, Knasmueller S, Zeiger E, Car-
nesoltas D, Cavallo D, da Silva J, de Andrade VM, Demircigil 
GC, Domínguez Odio A, Donmez-Altuntas H, Gattas G, Giri 
A, Giri S, Gómez-Meda B, Gómez-Arroyo S, Hadjidekova V, 
Haveric A, Kamboj M, Kurteshi K, Martino-Roth MG, Montero 
Montoya R, Nersesyan A, Pastor-Benito S, Favero Salvadori 
DM, Shaposhnikova A, Stopper H, Thomas P, Torres-Bugarín 
O, Yadav AS, Zúñiga González G, Fenech M. The HUman Mi-
croNucleus project on eXfoLiated buccal cells (HUMN(XL)): 
the role of life-style, host factors, occupational exposures, 
health status, and assay protocol. Mutat Res 2011;728:88-97. 
doi: 10.1016/j.mrrev.2011.06.005.

[39] Lourenço ED, do Amaral VS, Lehmann M, Dihl RR, Schmitt 
VM, Cunha KS, Reguly ML, de Andrade HH. Micronuclei in-
duced by reverse transcriptase inhibitors in mononucleated and 
binucleated cells as assessed by the cytokinesis-block micro-
nucleus assay. Genet Mol Biol 2010;33:756-60. doi: 10.1590/
S1415-47572010005000084.0.

Received on September 4, 2018. Accepted on July 12, 2019.

Correspondence: Antonella Zizza, Institute of Clinical Physiology, National Research Council, via Prov.le Lecce-Monteroni, 73100 Lecce, 
Italy - Tel. +39 0832 422306 - Fax +39 0832 422340 - Email: zizza@ifc.cnr.it

How to cite this article: Zizza A, Grima P, Andreassi MG, Tumolo MR, Borghini A, De Donno A, Negro P, Guido M. HIV infection and 
frequency of micronucleus in human peripheral blood cells. J Prev Med Hyg 2019;60:E191-E196. hhttps://doi.org/10.15167/2421-4248/
jpmh2019.60.3.1054

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others 
to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly 
cited, appropriate credit is given, any changes made indicated, and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.



J PREV MED HYG 2019; 60: E197-E202

E197

Introduction. Rates of sexually-transmitted infections (STIs) 
remain high among men who have sex with men (MSM), posing 
serious public health concerns. The MSM population is recog-
nized as a vulnerable, high-risk group due to barriers to preven-
tive healthcare services and homophobic stigma.
Methods. A cross-sectional online survey was conducted using 
a questionnaire based on European Man-for-Man Internet Sur-
vey 2010 (EMIS 2010) and European Centre for Disease Preven-
tion and Control (ECDC) core indicators specific for behavioral 
risks. MSM were reached between June and August 2017, using 
Facebook and dating apps. Descriptive statistics and multivariate 
logistic regression were used to analyze the data.
Results. A total of 324 respondents were analyzed, 88 subjects 
(27.2% of the sample) reported having experienced at least one 
STI, the most common being gonorrhea and HPV. Ten respondents 

reported having HIV infection, and 7 subjects (70%) of them were 
co-infected with other STIs. The 49.7% (161 subjects) had seen a 
doctor specifically for STIs. As concerns HPV vaccination, only 
4.0% of the total respondents had been vaccinated. Restricting the 
sample to the 161 respondents who consulted an STI clinic, the 
88 individuals who reported having had at least one STI amount 
to 54.6%. A more consistent use of condoms and larger numbers 
of sexual partners were significantly associated with a lower and 
higher risk of STI, respectively. 
Conclusions. Comprehensive STI prevention strategies are 
needed to improve sexual health among MSM. Such strategies 
should include implementing programs to improve awareness 
about routine screening, and promote a consistent use of condoms 
by MSM.
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Introduction

Men who have sex with men (MSM) are at greater risk 
of multiple sexually-transmitted infections (STIs), partly 
due to unsafe sexual practices such as unprotected anal 
intercourse  [1]. Although most STIs cause only mild 
symptoms, if any, that may not be identified as being 
due to a STI [2], they are a serious public health concern. 
They are associated with severe disease, and bacterial 
STIs in particular are recognized as potential drivers of 
HIV infection among MSM [3, 4]. To be more specific, 
syphilis and gonorrhea are being diagnosed consider-
ably more frequently nowadays, almost entirely as a re-
sult of higher rates of infection among MSM. Much the 
same picture has been emerging in the US and Western 
Europe since 1998 [3, 5].
Although MSM represent a population at high risk of 
STIs, recent data indicate that almost one in two of all 
European countries have no reliable estimates of the size 
of their MSM population and limited data on their sexual 
risk-taking behavior  [6, 7]. Moreover, despite the high 
incidence of STIs among MSM, homophobic stigma or 
discrimination often make them unwilling to provide 
information to health care personnel clinic and, even if 

they consult a doctor, many tend not to disclose their 
sexual orientation [8, 9].
With the aim of adding to the data available in the litera-
ture, the purpose of this study was to analyze the preva-
lence of various STIs and risk-taking sexual behavior 
among MSM. 

Methods

Study design
Data were collected as part of a cross-sectional online 
survey on relationships, sex life, risks and precautions, 
and the use of health services, which was conducted 
from 4 June to 31 August 2017 on a sample of MSM, 
contacted through Facebook and instant messaging apps 
for MSM (i.e. Grindr, Hornet and PlanetRomeo).

Questionnaire
The questionnaire was based on the EMIS 2010 
study [10], taking for reference the core indicators spe-
cific for MSM, as indicated by the ECDC [11]. The main 
indicators considered were: a diagnosis of STI in the pre-
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vious 12 months; testing for HIV or other STIs; percent-
age of HIV-positive; number of sexual partners in the 
previous 12 months; habitual usage of condoms; HPV 
vaccination status; and awareness concerning STIs.
The questionnaire was preceded by an introduction that 
explained the goals of the research and how anonym-
ity was assured, and provided instructions for its com-
pletion. Respondents could not be traced back to their 
profiles. Data were treated confidentially in accordance 
with Italian legislation, and in compliance with the Hel-
sinki declaration.

Sample 
All the MSM registered with lesbian, gay, bisexual and 
transgender (LGBT) associations in the Veneto Region, 
members of various Facebook pages with a specific 
LGBT theme, or simply users of apps for MSM were 
invited to take part in our online survey. The inclusion 
criteria adopted were: male sex and sexual attraction to, 
or sexual relations with other males; and age ≥ 18 years. 
There was no restriction concerning nationality as this 
was intended to be a wide-ranging transversal investiga-
tion. With regard to the analysis of the risk related to 
STI, we restricted the sample only to the subjects who 
visited an STI clinic because many times the STIs are 
asymptomatic and the self-reported cases could be an 
underestimation of the real frequency of these diseases. 

Statistics analysis
Descriptive statistics (including means and proportions 
for continuous variables, and percentages and absolute 
frequencies for categorical variables) were used to ana-
lyze the data. The prevalence of STIs was estimated as 
the proportion of respondents who reported a clinically-
confirmed diagnosis of STI. The 2 test, Student’s t-test, 
and 95% confidence intervals (95% CI) were used, as 
appropriate. Factors independently associated with the 
experience of STIs in the subjects who visited an STI 
clinic were examined using a multivariate logistic re-
gression, from which adjusted ORs were estimated with 
corresponding 95% CIs. A p value < 0.05 was consid-
ered as the threshold for statistical significance.

Results

Questionnaires answered by a total of 324 respondents 
meeting our inclusion criteria were analyzed. Respond-
ents were a mean 28.8 years  ±  8.8  years of age; and 
96% (311 subjects) of them were Italian. As for their 
sexual orientation, 261 (80.6% of the sample) reported 
being homosexual, and 63 (19.4%) were bisexual. At the 
time of completing the questionnaire, 29.0% (94 sub-
jects) were reportedly in an exclusive relationship, while 
70.4% (228 subjects) were not. Regarding their self-
disclosure, 32.7% (106 subjects) had reportedly made 
their sexual orientation public, 61.1% (198 subjects) had 
disclosed it only to some people, and 6.2% (20 subjects) 
had not come out. Finally, the survey established that 
the internet or meeting apps were the method most com-

monly used to meet casual male partners. Table I sum-
marizes the respondents’ demographic details.
This study included 119 cases of STI, affecting 88 sub-
jects (27.2% of the sample). The most common STI re-
ported was gonorrhea (18.0%; 29 subjects), followed by 
human papilloma virus (HPV) infection (17.4%; 28 sub-
jects). 
In the sample as a whole, 254 individuals (78.4%) were 
tested for HIV, 88/88 (100%) of those reported at least 
one other STI, and 116/166 (70.5%) of the remainder did 
not report another STI. Ten of these 254 subjects (3.9%) 
reported having HIV infection, and 7 of them were co-
infected with other STIs, i.e. hepatitis B virus (HBV), 
syphilis, gonorrhea and HPV. 
As concerns HPV vaccination, only 4.0% of the total 
respondents had been vaccinated (8.0% of those who 
had experienced STIs, and 2.5% of those who had not; 
p = 0.02). In the sample as a whole, 50.6% of respond-
ents expressed interest in obtaining an HPV vaccination. 
When questioned about their awareness of STIs, 13.6% 
of 324 respondents considered themselves very well 
informed about the topic. This was particularly true of 
the group that had experienced STIs (21.6% vs 10.6%; 
p = 0.01). In 72.8% of the sample as a whole (and with 
much the same proportions among those who had expe-
rienced STIs, and those who had not), respondents felt 
that public institutions should play a primary role in en-
suring the dissemination of adequate information about 
STIs. At the same time, 77.5% of the sample judged the 
information currently provided by such institutions scant 
or inadequate (71.6% for the group that had experienced 
STIs, and 79.6% for the others; p = n.s.). 
Restricting the sample to the 161 respondents (49.7% of 
sample) who consulted an STI clinic, the 88 individu-
als who reported having had at least one STI amount to 
54.6%. Figure 1 shows the prevalence of STIs, and HIV 

Tab. I. Characteristics of men who have sex with men.

N (%)
Age (mean ± SD) 28.8 ± 8.8
Education status (n = 316)
• University
• Secondary education
• Primary or lower 

117
159
40

(37.0)
(50.3)
(12.7)

Employment (n = 324)
• Student
• Employed
• Unemployed

136
166
22

(42.0)
(51.2)
(6.8)

Sexual orientation (n = 324)
• Homosexual
• Bisexual

261
63

(80.6)
(19.4)

Relationship (n = 322)
• Exclusive
• Not exclusive

94
228

(29.2)
(70.8)

Last met casual male partners via 
(n = 300)
• Internet web pages - Meeting 

app
• Bar-club
• Dance club
• Other

225

18
32
25

(75.0)

(6.0)
(10.7)
(8.3)
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in particular, among the MSMs who underwent specific 
testing for STIs and HIV. 
Table II summarizes the demographics and risk behavior 
of the 161 respondents who underwent tests, by posi-
tivity for specific STIs. Overall, the mean age of these 

respondents was 30.5 ± 10 years, with no difference be-
tween the group that had experienced STIs and the group 
that had not, and their mean age at the time of their sex-
ual debut was 19.3 ± 5.1 years, again with no difference 
between the two groups. 

Tab. II. Distribution of demographic characteristics and behavioral risks, by positivity for STIs. 

Variable
N 

STIs

OR (95% CI) adj OR (95% CI)
Yes No

N (%) N (%)
161 88 (54.7) 73 (45.3)

Age (mean ± DS) 30.5 ± 10 30.4 ± 9.8   30.5 ±10.2   0.98 (0.96-1.03) 0.99 (0.95-1.03)
Age at sexual debut (mean ± DS) 19.3 ± 5.1 19.5 ± 5.5   19.2 ± 4.6   1.01 (0.95-10.7) 1.02 (0.94-1.11)
No. of sex partners in the last 24 
months (mean ± DS) 12.2 ± 13 14.3 ± 14.2   9.7 ± 11.1   1.03 (1.01-1.06) 1.06 (1.01-1.07)

Sexual orientation
• Homosexual
• Heterosexual

127
34

 
69
19

 
(54.3)
(55.9)

 
58
15

 
(45.7)
(44.1)

 
Ref

1.06 (0.49-2.28)

 
Ref

1.25 (0.55-2.84)
Sexual relationships
• Exclusive
• Not exclusive

 
46
115

 
25
63

 
(54.3)
(54.8)

 
21
52

 
(45.7)
(45.2)

 
Ref

1.01 (0.51-2.02)

 
Ref

1.11 (0.53-2.35)
Condom use
• Occasionally-never
• Consistent

 
95
66

 
59
29

 
(62.1)
(43.9)

 
36
37

 
(37.9)
(56.1)

 
Ref

0.48 (0.25-0.90)

 
Ref

0.45 (0.22-0.87)
Alcohol
• Never
• Yes

 
22
139

 
12
76

 
(54.5)
(54.7)

 
10
63

 
(45.5)
(45.3)

 
Ref

1.19 (0.48-2.96)

 
Ref

1.24 (0.45-3.41)
Smoking
• Never
• Yes

 
62
99

 
34
54

 
(54.8)
(54.5)

 
28
45

 
(45.2)
(45.5)

 
Ref

0.98 (0.52-1.86)

 
Ref

1.15 (0.53-2.49)
Illicit drug use
• Never
• Yes

 
119
42

 
64
24

 
(53.8)
(57.1)

 
55
18

 
(46.2)
(42.9)

 
Ref

1.14 (0.56-2.32)

 
Ref

1.25 (0.52-2.99)
At least one behavioral risk at time of 
sexual intercourse*
• Never
• Yes

 

47
114

 

22
66

 

(46.8)
(57.9)

 

25
48

 

(53.2)
(42.1)

 

Ref
1.56 (0.78-3.09)

 

Ref
1.63; (0.71-3.76)

*: sexual intercourse associated with alcohol or illicit drug use, or exchange of money.

Fig. 1. Prevalence of reported STIs and HIV infection among MSM who underwent STI-specific and HIV testing ( for HIV the prevalence was 
calculated on 254 subjects, the other STIs on 161 subjects).
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In 71.4% (115  subjects) of cases, our respondents re-
ported not being in an exclusive relationship, and 70.8% 
(114 subjects) said they were exposed to at least one be-
havioral risk (related to alcohol or illicit drug use, or the 
exchange of money) at the time of sexual intercourse; 
these proportions did not differ between the above-men-
tioned two groups. The reported number of sexual part-
ners in the previous two years was significantly higher 
among individuals who had experienced a STI, whereas 
a significant protective role against STIs was associated 
with the consistent use of condoms (Tab. II). The mul-
tivariate analysis confirmed both these findings, with 
an adjusted OR of 1.06 (95% CI = 1.01-1.07) and 0.45 
(95% CI = 0.22-0.87), respectively.

Discussion

The results of the present survey confirm that STIs are 
still common among MSM. Considering our sample 
as a whole, their frequency amounted to 27.2% but the 
prevalence of STIs rose to 54.6% of the subsample of 
respondents who had undergone testing for STIs. This 
difference reflects a weak inclination among MSM to 
undergo specific STI tests: less than one in two of our 
respondents had done so. This proportion is very low 
if compared with the 81.8% of a Scottish survey  [12]. 
Many MSM experience discrimination, and this can 
prompt them to hide their sexual orientation. MSM are 
also few inclined to access HIV-related services for fear 
of a negative reaction from healthcare workers [8]. Be-
cause most STIs are asymptomatic, the majority of cases 
go undiagnosed in the absence of routine screening [2]. 
A different picture emerged for HIV testing. As in the 
report from the Centre for Disease Prevention and Con-
trol  [13], and in line with other studies, 78.4% of our 
respondents had been tested for HIV [14]young (median 
age 29 [interquartile range 23-35], and the likelihood of 
having been tested was higher in the group that had ex-
perienced STIs. The rate of HIV infection in our sample 
was consistent with that of a recent study in which the 
prevalence of HIV among MSM was 3.9% [15]. 
As concerns HIV infection and syphilis, the epidemio-
logical picture in Germany charted for the years from 
2001 to 2015 pointed to a constant increase in the rates 
of both diseases among MSM [16]. Another study, con-
ducted in Spain, found a rising trend in the cases of gon-
orrhea, which was more pronounced among MSM [17]. 
A recent analysis showed that being MSM represented 
a risk factor for both HPV and multiple infections [18]
genotype distribution, intraepithelial neoplasia (AIN). 
Our survey confirmed that co-infection is quite common 
(one in three of our MSM with STIs), and found gonor-
rhea the most often reported infection (18%). 
Multivariate analysis showed that the independent varia-
bles associated with STIs in our sample were a protective 
role of consistent condom use, and a higher risk related 
to larger numbers of sexual partners. Although it repre-
sents the cornerstone of STI prevention, condom use was 
still inconsistent in a large proportion of our population. 

This finding confirms the results of other studies, and 
reflects a lack of awareness of the risks associated with 
unprotected sex  [19]. Having multiple sexual partners 
is common in the MSM community, and still many do 
not use condoms consistently. Recent data indicated that 
less than 60% of MSM reported using a condom  [18]
genotype distribution, intraepithelial neoplasia (AIN, 
and evidence of a limited use of condoms emerged from 
another study too [19]. One of the reasons for this situa-
tion lies in that “safer sex” campaigns have lost traction 
in this population. In the United States, for example, the 
percentage of men reportedly using condoms at least for 
anal sex dropped from 41% in 2011 to 35% in 2014 [8].
HPV is one of the most common STIs, affecting both 
genders and responsible for several related cancers in 
both men and women. The infection is highly prevalent 
among MSM [20] and, by comparison with the general 
population, MSM are more susceptible to developing 
HPV-related anal cancer [21]. HPV vaccination in males 
has proved effective in reducing HPV-associated ano-
genital infection and disease [22]. In the Veneto Region, 
free anti-HPV vaccination has been offered to males in 
their 12th year of life since 2015, and it remains available 
free of charge up until their 18th birthday, then offered in 
co-payment up until they are 26 years old [23]. In our 
survey, only 4.0% of respondents reported having been 
vaccinated against HPV, but about half of them (50.6%) 
expressed interest in obtaining HPV vaccination. MSM 
would benefit more from this vaccination than the gener-
al male population, and it would be well worth targeting 
this particular group with HPV vaccination campaigns.
Several studies have revealed an association between 
substance use and sexual risk-taking, especially among 
MSM [15]. The use of alcohol and illicit drugs is some-
times a part of this community’s socializing behavior. 
These behavioral risks can lead to unprotected sex, and a 
higher number of sexual partners, raising the chances of 
HIV transmission [8]. In our sample too, exposure to at 
least one behavioral risk at the time of sexual intercourse 
was greater in the group reporting having experienced 
STIs.
Our findings should be interpreted in the light of some 
limitations of our study. The most important limitation 
lies in that we relied on self-reported information. Re-
spondents may have under-reported any behavioral risk 
factors, and any hesitation to disclose such information 
would result in a response bias [24]. On the other hand, 
the anonymous nature of the questionnaire may have 
helped respondents to feel more free to express them-
selves. A second limitation lies in that, because STIs can 
occur without any symptoms [25], affected individuals 
may have a limited capacity to recognize them, and this 
would again result in an under-reporting of the phenom-
enon. A third limitation concerns the fact that this survey 
only recruited MSM online, so our findings may not be 
generalizable to the MSM population less inclined to use 
internet.
Despite these limitations, our analysis corroborates the 
known links between risk factors, STIs and MSM, high-
lighting the immense need to develop targeted screening 
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and intervention schemes to prevent risk-taking in their 
sexual behavior. 

Conclusions

To improve the sexual health of MSM and prevent STIs, 
targeted interventions to reduce any risk-taking sexual be-
havior are warranted. Prompting change in people’s behav-
ior is always a challenge, but it would certainly be useful 
to involve this target population in the design, implementa-
tion and assessment of any such prevention strategies.
Finally, given the high prevalence of STIs among MSM, 
and their weak inclination to undergo screening, greater 
efforts will have to be made to improve their awareness 
of the importance of routine testing for sexually-active 
MSM.
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Introduction. The purpose of the study was to assess tobacco 
smoking habits among nursing students and how these are influ-
enced by family members and cohabitants. 
Methods. Cross-sectional study. An anonymous paper question-
naire was administered to nursing students of the three-year 
course of the University of Palermo. Adjusted Odds Ratio (aOR) 
are presented. 
Results. 301 nursing students (63.12 % female) completed the 
questionnaire (response rate 61.17%). The average age of the 
sample is 21.88 years (SD ± 2.80). Considering as a dependent 
variable: “I currently smoke”, the statistically significant inde-

pendent variables associated are: “Male gender” (aOR 2.09), 
“Single” (aOR 2.06), “Second year of study of the degree course 
in nursing” (aOR 0.46), “Third year of study of the degree course 
in nursing” (aOR 0.43), “Don’t think that warnings and pictures 
on cigarette packs can help stop smoking” (aOR 6.38), “Mother 
smoked in the past” (aOR 2.25) and “Brother or sister smoked in 
the past” (aOR 5.50). 
Conclusions. Students and graduate nurses need to be aware of 
current knowledge in the smoking cessation field and they have 
an influential role in modifying patient behavior in order to assist 
them to smoking cessation.
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Introduction

Nurses constitute the largest occupational group among 
health professionals and are employed in variety of set-
tings such as schools, colleges, community and mental 
health settings, and others. 
As shown by systematic reviews  [1] the behaviors of 
nurses influence public perception of the profession, are 
a powerful vehicle for promoting health, and have been 
used to influence public health in the worldwide. When 
nurses engage in behaviors that are contradictory to 
health, they put the profession in a negative light. Nurs-
ing leadership has been aware of the negative image of 
the nurse as smoker for decades. 
They are a potentially powerful resource for influencing 
the society smoking patterns and could play a key role in 
smoking cessation [2]. Recently published studies con-
firmed that smoking rates among nurses and nurse stu-
dents are relatively high worldwide [3]. One of the main 
motivational reasons to become a health care worker 
is to assist people in achieving their full health poten-
tial, on the contrary, smoking is the most hazardous and 
avoidable health risk in our society. Tobacco smoking 
is a serious public health problem worldwide that the 
leading preventable causes of morbidity and mortality, 
leading to the death of more than 7 million people each 
year. More than 6 million of those deaths are the result of 
direct tobacco use while around 890,000 are the result of 
non-smokers being exposed to second-hand smoke [4]. 
Tobacco smoking, inclusive of secondhand smoke, is a 
leading risk factor attributable to 6% of global disability-

adjusted life years  [5]. As healthcare costs continue to 
rise, much more attention is being focused on unhealthy 
behaviors that contribute to the increasing expenses. An 
estimated that more of 960 million smokers are living 
in 187 countries of world and this number is expected 
to increase with the growing population and worsening 
tobacco epidemic in developing countries  [6]. Around 
80% of the world’s 1.1 billion smokers live in low- and 
middle-income countries [4].
In Italy, the Ministry of Health provides free smok-
ing cessation information and support through various 
websites and telephone services [7]. Furthermore, many 
healthcare organizations have designed and implement-
ed smoking cessation initiatives at local and regional 
levels, such as territorial services for the cessation of 
tobacco smoke (Centri Antifumo - CAFs, in the Italian 
language). The Smoking, Alcohol and Drug Observatory 
of the Istituto Superiore di Sanità every year update the 
census of the CAFs active at the National Health Ser-
vice, at the Italian League for the Fight against Cancer 
and at the private social sector. In 2017, 366 CAFs are 
active, of this 307 at the National Health Service, 56 at 
the Italian League for the Fight against Cancer and 3 at 
the private social sector [8]. 
The World Health Organization (WHO) developed the 
Global Health Professions Student Survey (GHPSS) to 
collect data on tobacco use among health professional 
students in all WHO member states. According to study 
GHPSS, prevalence of smoking was highest in eastern 
Mediterranean (10-23%) and European countries (7-
13%). 41.5% of third year nursing students are current 
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smokers. 89.4% of the nursing students believed health 
professionals should teach their patients about smoking 
cessation and 96.7% believed they should be trained in 
smoking cessation, but only 22.6% actually received for-
mal training [9].
The WHO Framework Convention on Tobacco Control 
(WHO FCTC) is the first treaty negotiated under the 
auspices of the World Health Organization. The WHO 
FCTC is an evidence-based treaty that reaffirms the right 
of all people to the highest standard of health. WHO 
FCTC recommends that the global tobacco epidemic be 
monitored through population-based surveys conducted 
through the Global Tobacco Surveillance System. WHO 
FCTC underscores the importance of the role played by 
health workers in cessation and prevention of tobacco 
use by providing brief counseling or even simple ad-
vice [10]. Italy is one of the member states of the WHO 
FCTC.
According to data from a survey of the Istituto Superiore 
di Sanità in collaboration with the Mario Negri Institute 
for Pharmacological Research average age of the first 
cigarette in Italy is at 17.6 for man and at 18.8 for fe-
male. Moreover, the study reveals that 16.2% of young 
people between the ages of 15 and 24 smoke [11]. 
Nurse students in Italy are mostly part of this age class. 
The majority of the European Countries, including Italy, 
have adopted the pictures health warnings on tobacco 
product in 2016  [12]. Health warnings constituted an 
important policy to inform on the health impact of adult 
smokers and in may 2016 the Italian Minister of Health 
issued a decree for the introduction the pictures health 
warnings on tobacco product [13].
The aim of the study was to assess tobacco-smoking hab-
its among nursing students and how these are influenced 
by family members and cohabitants. A further objective 
was to investigate about the power of tobacco package 
health warning messages to implement the attitudes for 
smoking cessation.

Methods

The study employed a cross-sectional study design. In 
May 2018, an anonymous paper questionnaire was ad-
ministered to nursing students attending the 3 year full-
time course at the University of Palermo, Italy, in the 
academic years 2015/2016, 2016/2017 and 2017/2018, 
after giving informed consent. Data collection was self-
completed, anonymously and voluntarily. The students 
were not coerced in any way into participating, and it 
was clearly explained that participating in the survey 
would not have any repercussions. The questionnaire 
was created by the authors for this study and consists in 
two sections. The first section of the survey consists of 
18 questions and asked for personal data, information on 
the course of study undertaken, on the perception of the 
economic and health status and on voluptuary habits. In 
the second part of the questionnaire, the Fagerström Tol-
erance Questionnaire (FTQ) [14] test was administered, 
this questionnaire was used in similar studies [15-19].

The FTQ consists in 6 questions with answers to which 
are assigned a score ranging. Based on the score the 
subjects are assigned to one of the following categories: 
0-2 low dependence, 3-5 medium dependence, 6-7 high 
dependence, 8-10 very high dependence. The FTQ con-
sist in 6 questions with answers to which are assigned a 
score ranging (Tab. I). 
The FTQ has a scoring range of 0-10 points, with a score 
of 0 assumed indicative of minimum nicotine depend-
ence and a score of 10 indicative of maximum nicotine 
dependence. Based on the score the subjects are assigned 
to one of the following categories: 0-2 low dependence, 
3-5 medium dependence, 6-7 high dependence, 8-10 
very high dependence. The FTQ correlates with nicotine 
dependence but connection between FTQ scores and 
withdrawal symptoms is weak [14]. 
The 18 questions asked in the survey and the categoriza-
tion of the results of the Fagerström test are shown in 
Table I. The variable “age” was dichotomized in in “Age 
class ≥ 22 years old and < 22 years old” considering that 
the mean age was 23.41 years old. For the statistical 
analysis, continuous variables were expressed as means 
and standard deviations (SD). For all qualitative vari-
ables absolute and relative frequencies have been calcu-
lated; categorical variables were analyzed by Pearson’s 
Chi-square test ( 2). A multivariable logistic regression 
model was used. Adjusted Odds Ratio (aOR) are pre-
sented, each independent variable is adjusted for all the 
other independent variables. The Statistical significance 
was established with p-value less than 0.05. Returned 
completed questionnaires were coded numerically, and 
the results were analyzed using the STATA statistical 
software version 14  [19]. Results are expressed as ad-
justed Odds Ratio (aOR) with 95% Confidence Intervals 

Tab. I. Fagerström Tolerance Questionnaire. The final score is ob-
tained from the sum of the individual scores of each question.

How soon after waking do you smoke your first cigarette?
Within 5 minutes 3 points
5-30 minutes 2 points
31-60 minutes 1 point
> 60 minutes 0 points
Do you find it difficult to refrain from smoking in places 
where it is forbidden?
Yes 1 point
No 0 points
Which cigarette would you hate to give up?
The first in the morning 1 point
Any other 0 points
How many cigarettes a day you smoke?
10 or less 0 points
11-20 1 point
21-30 2 points
31 or more 3 points
Do you smoke more frequently in the morning?
Yes 1 point
No 0 points
Do you smoke even if you are sick in bed most of the day?
Yes 1 point
No 0 points
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(95% CI). Ethical approval was not required because the 
data were provided and analyzed in anonymous and ag-
gregated form.

Results

Table  II shows descriptive analysis of the sample. 301 
nursing students agreed to the informed consent and 
completed the questionnaire (response rate of 61.17%). 
The average age of the sample is 21.88 years (SD ± 2.80), 
63.12 % of the interviewees are female, 100.00% were 

born in Italy, 45.51% are single, 41.20% were in-site stu-
dents, 79.73 % report a low perceived economic status, 
80.07% report a medium-high perceived health status. 
Regarding the smoking behavior: 32.89% currently 
smoke and only 35.05% of the whole sample think 
that warnings or pictures on cigarette packs can help to 
smoking cessation. The 63.12% of the sample live with 
their families and 59.46% currently live with smokers. 
At Fagerström test, the 67.68% of smokers have low de-
pendence for nicotine, 25.25% have a medium depend-
ence, 3.03% have a high dependence and 4.04% have a 
very high dependence.

Tab. II. Description of the sample (N = 301).

Variables N (%)
Age class ≥ 22 years old 146 (48.50)

< 22 years old 155 (51.50)
Gender Female 190 (63.12)

Male 111 (36.88)
Country of birth Italy 301 (100.00)

Other 0 (0.00)
Perceived economic status Medium-high 61 (20.27)

Low 240 (79.73)
Perceived health status Medium-high 241 (80.07)

Low 60 (19.93)
Are you engadged or single? Engadged 164 (54.49)

Single 137 (45.51)
Year of study First 89 (29.57)

Second 98 (32.56)
Third 114 (37.87)

Are you in-site, commuter or off-site student? In-site 124 (41.20)
Commuter 65 (21.59)
Off-site 112 (37.21)

Who are you living with now? With my family 190 (63.12)
Not with my fimily 111 (36.88)

Do you currently smoke? No 202 (67.11)
Yes 99 (32.89)

Warnings and pictures on cigarette packs can help stop smoking? Yes 102 (35.05)
No 189 (64.95)

Do you currently live with smokers? No 120 (40.54)
Yes 176 (59.46)

Does your father currently smoke? No 209 (69.44)
Yes 92 (30.56)

Does your mother currently smoke? No 242 (80.40)
Yes 59 (19.60)

Does your brother/sister currently smoke? No 253 (84.05)
Yes 48 (15.95)

Does your father smoked in the past? No 178 (59.14)
Yes 123 (40.86)

Does your mother smoked in the past? No 235 (78.07)
Yes 66 (21.93)

Does your brother/sister smoked in the past? No 268 (89.04)
Yes 33 (10.96)

Fagerström Tolerance Questionnaire (FTQ) Low dependence 67 (67.68)
Medium dependence 25 (25.25)
High dependence 3 (3.03)
Very high dependence 4 (4.04)

Age 21.88 (SD ± 2.80)*
*: mean Standard Deviation.
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Table III shows the bivariate analysis. Only statistically 
significant results are reported in this section. 45.05% 
of male nursing students currently smoke compared to 

25.79% of female students. 41.61% of students that are 
single currently smoke compared to 25.61% that are 
engaged in a relationship. To the question: “Warnings 

Tab. III. Bivariate associations between the students currently smoke or not and the variables of the questionnaire. Used Pearson’s Chi-square 
test. Statistically significant results are highlighted in bold.

Do you currently smoke?  
No Yes Total P-

valueN % N % N
Age class
< 22 years old 108 69.68 47 30.32 155

0.329
≥ 22 years old 94 64.38 52 35.62 146
Gender
Female 141 74.21 49 25.79 190

0.001
Male 61 54.95 50 45.05 111
Perceived economic status
Medium-high 37 60.66 24 39.34 61

0.230
Low 165 68.75 75 31.25 240
Perceived health status
Medium-high 165 68.46 76 31.54 241

0.316
Low 37 61.67 23 38.33 60
Are you engadged or single?
Engadged 122 74.39 42 25.61 164

0.003
Single 80 58.39 57 41.61 137
Year of study
First 53 59.55 36 40.45 89

0.094Second 73 74.49 25 25.51 98
Third 76 66.67 38 33.33 114
Are you a in-site, commuter or off-site student?
In-site 84 67.74 40 32.26 124

0.663Commuter 46 70.77 19 29.23 65
Off-site 72 64.29 40 35.71 112
Who are you living with now?
With my family 134 70.53 56 29.47 190

0.099
Not with my family 68 61.26 43 38.74 111
Warnings and pictures on cigarette packs can help stop smoking?
Yes 89 87.25 13 12.75 102

< 0.001
No 104 55.03 85 44.97 189
Do you currently live with smokers?
No 83 69.17 37 30.83 120

0.558
Yes 116 65.91 60 34.09 176
Does your father currently smoke?
No 139 66.51 70 33.49 209

0.737
Yes 63 68.48 29 31.52 92
Does your mother currently smoke?
No 168 69.42 74 30.58 242

0.084
Yes 34 57.63 25 42.37 59
Does your brother/sister currently smoke?
No 176 69.57 77 30.43 253

0.037
Yes 26 54.17 22 45.83 48
Does your father smoked in the past?
No 123 69.10 55 30.90 178

0.376
Yes 79 64.23 44 35.77 123
Does your mother smoked in the past?
No 169 71.91 66 28.09 235

0.001
Yes 33 50.00 33 50.00 66
Does your brother/sister smoked in the past?
No 190 70.90 78 29.10 268

< 0.001
Yes 12 36.36 21 63.64 33
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and pictures on cigarette packs can help stop smoking?” 
44.97 % of smokers think that warnings or pictures on 
cigarette packs cannot help to smoking cessation com-
pared to 12.75% of smokers that think the opposite. 
Furthermore, 45.83% of smoker have a brother or sister 
that currently smoke compared to 30.43% of smoker that 
have a brother or sister non-smokers. 50.00% of smok-
ers have a mother smoked in the past respect to 28.09 % 
of smokers who have a mother that has never smoked. 
Finally, 63.64% of smokers have a brother or sister that 
smoked in the past compared to 29.10% of smokers who 
have a brother or sister that have never smoked. 
Table  IV shows the adjusted Odds Ratio (aOR), con-
sidering as a dependent variable: “I currently smoke”, 
the statistically significant independent variables as-
sociated are: “Male gender” (aOR 2.09, 95% CI 1.13-
3.87, p = 0.018), “Single” (aOR 2.06, 95% CI 1.14-3.73, 
p = 0.016), “Second year of study of the degree course 
in nursing” (aOR 0.46, 95% CI 0.21-0.99, p = 0.048), 
“Third year of study of the degree course in nursing” 

(aOR 0.43, 95% CI 0.18-0.99, p  =  0.049), “Don’t 
think that warnings and pictures on cigarette packs can 
help stop smoking” (aOR 6.38, 95% CI 2.99-13.61, 
p < 0.001), “Mother smoked in the past” (aOR 2.25, 95% 
CI 1.12-4.59, p = 0.023) and “Brother or sister smoked 
in the past” (aOR 5.50, 95% CI 2.09-14.50, p = 0.001). 

Discussion

It is crucial, especially among youth, the quality of in-
formation, the modes of communication, the develop-
ment of critical skills towards a participatory and non-
imposed choice of lifestyles and healthy behaviors. 
Young university students represent a unique population 
on which the interest of public health researchers and 
policy is focused to promote healthy lifestyles, well-be-
ing and increase the level of knowledge. Young people 
utilize a diverse variety of resources to acquire health 

Tab. IV. Multivariable logistic regression. Adjusted Odds Ratio (aOR) are presented. Each independent variable is adjusted for all the other inde-
pendent variables. Based on 289 observations. Statistically significant results are highlighted in bold.

  I currently smoke
Indipendent variables aOR (95% CI) P-value
Age class ≥ 22 years old 1

0.169
< 22 years old 1.68 (0.80-3.51)

Gender Female 1
0.018

Male 2.09 (1.13-3.87)
Perceived economic status Medium-high 1

0.906
Low 1.04 (0.51-2.13)

Perceived health status Medium-high 1
0.971

Low 1.01 (0.50-2.05)
Are you engadged or single? Engadged 1

0.016
Single 2.06 (1.14-3.73)

Year of study First 1
Second 0.46 (0.21-0.99) 0.048
Third 0.43 (0.18-0.99) 0.049

Are you in-site, commuter or off-site student ? In-site 1
Commuter 0.69 (0.31-1.52) 0.360
Off-site 0.84 (0.29-2.47) 0.757

Who are you living with now? With my family 1
0.362

Not with my family 1.65 (0.56-4.88)
Warnings and pictures on cigarette packs can help stop smoking? Yes 1

< 0.001
No 6.38 (2.99-13.61)

Do you currently live with smokers? No 1
0.838

Yes 0.93 (0.47-1.85)
Does your father currently smoke? No 1

0.546
Yes 0.81 (0.40-1.638)

Does your mother currently smoke? No 1
0.380

Yes 1.42 (0.65-3.08)
Does your brother/sister currently smoke? No 1

0.804
Yes 1.11 (0.47-2.61)

Does your father smoked in the past? No 1
0.678

Yes 1.14 (0.62-2.09)
Does your mother smoked in the past? No 1

0.023
Yes 2.25 (1.12-4.59)

Does your brother/sister smoked in the past? No 1
0.001

Yes 5.50 (2.09-14.50)
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information, including Internet, television, family doc-
tor, books, magazines, friends and family. 
Tobacco smoking is one of the most seri-
ous public health problems in the world.  
According to the WHO in the European region, people 
who die each year from smoking-related illnesses are 
1.6 million, but in the absence of drastic control meas-
ure the figures are set to rise further  [4]. This means, 
that Tobacco smoking is compared to a chronic disease 
manifesting its damage over a long period, given the la-
tency between the beginning of habit and the onset of the 
disease caused. 
This paper reports on a descriptive survey research de-
sign that examined nursing students’ behaviour, knowl-
edge and attitudes towards tobacco cessation among 
nursing students attending the 3 year full-time course at 
the University of Palermo. 
In comparison to recent nursing students based studies, 
smoking prevalence in our sample was similar to other 
European population of healthcare students (45.05% 
and 25.79% of male and female nursing students are a 
smoker) [20].
Smokers compared to non-smokers believe that the dam-
age caused by smoking is not immediate, moving the on-
set of both moderately severe and very serious diseases 
later, delaying their onset; this perception, which does 
not correspond to reality, called “Onset time delaying ef-
fect”, highlights a lack of understanding of the negative 
consequences that smoking has on people’s health and 
how quickly they can occur. The “Onset time delaying 
effect” has been defined as a new risk factor implicated 
both in the development of tobacco addiction and in the 
maintenance of such behavior, in fact it seems to be a 
possible risk factor in the development and maintenance 
of tobacco addiction [21]. 
WHO/Europe’s new evidence brief reviews the effects 
of large pictorial warnings on the packaging of tobac-
co products on knowledge and behaviour. Studies have 
shown that combined written and graphic health mes-
sages on the packaging of tobacco products are more 
effective than text-only warnings for increase attempts 
to quit and decrease smoking uptake [22]. For example, 
in a survey conducted in Canada in 2001-2003, 44% 
of smokers reported that pictorial health warnings had 
increased their motivation to quit  [23]. In Romania, 
combined text and pictorial warnings prompted 31% 
of smokers to try to quit [24]. In the United Kingdom, 
the Department of Health has estimated that the intro-
duction of larger text-warnings prompted an additional 
2,000-4,000 calls to the toll-free number for the National 
Health Service smoking helpline, which was provided 
on tobacco packaging before the introduction of picto-
rial health warnings [25]. However, in our study 44.97 % 
of smokers affirm that warnings and pictures on cigarette 
packs cannot help stop smoking and they have a greater 
risk of thinking that cigarette package health warnings 
do not help to smoke cessation (aOR 6.38, 95% CI 2.99-
13.61, p < 0.001). The influence of family and friends 
on attitudes of the young to smoking it has been wide-
ly demonstrated in the literature  [26] especially in the 

evolutionary age. As shown in Table  IV, our sample is 
strongly influenced by family members who smoke. The 
risk of becoming a smoker is higher among those with 
a mother that smoked (aOR 2.25, 95% CI 1.12-4.59, 
p = 0.023) and a brother or sister that smoked in the past 
(aOR 5.50, 95% CI 2.09-14.50, p = 0.001).
To underline the greater awareness acquired with univer-
sity studies about the damages caused by smoking, it is 
possible to see that with the increase in the years of study 
there is a lowering of the risk of smoking. Second (aOR 
0.46, 95% CI 0.21-0.99, p = 0.048) and third (aOR 0.43, 
95% CI 0.18-0.99, p = 0.049) year of study of the degree 
course in nursing belong to lower reference classes to 
the risk of smoking compared to first year of study.
The study has some limits therefore please consider that 
the findings represented here in should be interpreted 
with a degree of caution. First, it is a cross-sectional 
study, several independent variables could not be evalu-
ated for the cause and effect associations. Second, the 
questionnaire included only a limited number of ques-
tions and probably some factors that could be associated 
with smoking behavior, attitudes toward cessation and 
nicotine dependence were not taken into consideration. 
Moreover, being addressed to students of a single Uni-
versity campus, it does not allow to generalize the results 
to other Universities despite number of the sample be-
ing relevant compared to number of students of the three 
years of the degree course in nursing.

Conclusions

Although tobacco use has declined markedly since 2000, 
according to a new WHO report, the reduction is insuffi-
cient to meet globally agreed targets aimed at protecting 
people from death and suffering from cardiovascular and 
other non-communicable diseases  [27]. Tobacco kills 
over 7 million people each year, despite the steady re-
duction in tobacco use globally, as shown in WHO’s new 
Global Report on Trends in the Prevalence of Tobacco 
Smoking 2000-2025 [28].
Health professionals’ smoking habit may deter them 
from helping their patients, therefore cessation train-
ing for student health professionals may be a significant 
contribution towards tobacco use control. All of this 
could potentially have an impact on future professional 
practice by helping patients who smoke quit by either 
interviewing, simple advice or referrals to cessation clin-
ics [29].
Our results show significant gender-related differences 
in smoking habits increased by having family members 
who smoke. 
Our study results show relatively high smoking preva-
lence among nurse students who attending the University 
of Palermo. Our results show significant gender-related 
differences regarding smoking habits and strong influ-
enced by family members and cohabitants, furthermore 
it is shown that for smokers the warnings and images on 
cigarette packets do not help to stop smoking (aOR 6.38, 
95% CI 2.99-13.61, p  <  0.001). So far, unfortunately, 
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little public attention was paid to these potential and fu-
ture health promoters. As a reaction to this situation, it 
is essential that programs and preventive interventions 
be increased also using new forms of communications. 
In this context, growth in health literacy should be the 
way to increase health and comprehension the risk for 
tobacco smoking as demonstrated in international stud-
ies. As reported by Sreedharan et al., nurses have a posi-
tive attitude in providing tobacco cessation care to their 
patients and they can utilize their unique knowledge and 
know-how to promote tobacco cessation and prevent the 
spread of this public health crisis [30]. The information 
and training campaigns aimed at promoting the correct 
lifestyles and risks linked to wrong habits are impor-
tant for educating in order to reduce the costs of public 
health. Students and graduate nurses have an influen-
tial role in modifying patient behavior in order to assist 
them in smoking cessation. Students need to be aware 
of current knowledge in the smoking cessation field and 
students who smoke should know how to access the re-
sources to assist them in smoking cessation.
Data from literature emphasize the importance of educa-
tional interventions and the efficacy of current smoking 
cessation methods and practices with a view to helping 
hospitalized patients to cease smoking. Nurses are clear-
ly in a privileged position to assist hospitalized patients 
in establishing and implementing a personal plan to help 
them quit smoking [31].
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Introduction. Now a day, obesity has become a chronic disor-
der affecting the larger population than any other disease in the 
world, which made its presence felt first in the Northern Hemi-
sphere, and has now taken a pandemic look affecting practically 
almost all the countries of the globe.
Method. A cross sectional study with a sample size of 632 was 
carried out. Multistage stratified random sampling and “Kish” 
method was applied for selection of study area and selection of 
study subjects (21-60 years). WHO STEPS for NCD Risk Factor 
Surveillance, was used to gather the necessary data. Percentage, 
Chi square, & logistic regression analysis was done and signifi-
cant level was taken at p < 0.05.
Results. As per Asia Pacific classification 16.0% & 33.4% of sub-
jects while as per WHO classification 24.5% & 8.9% of subjects 

were found to be overweight and obese respectively. It was nearly 
2 times higher in urban males. Central obesity was more com-
monly observed in urban subjects as compared to rural. At risk 
Waist hip ratio was recorded in 55.9% and high Weight height 
ratio was recorded in 66.8% of total subjects. All the predic-
tors showed higher percentages in females of urban area and 
increased with the rise in age.
Conclusion. The present study reveals that, there is high preva-
lence of overweight and obesity in the study population. Certainly, 
there has been a considerable shift in their dietary and lifestyle 
profile.  there appears to be an urgent need to develop suitable 
health strategies as well as intervention programmes for combat-
ing the prevalence of overweight and obesity.

ORIGINAL ARTICLE

An epidemiological evaluation of predictors  
of overweight and obesity in Garhwal region  

of Uttarakhand
D. SHIKHA1, J. SEMWAL1, A.K. SRIVASTAVA1, S. VYAS1, R. JUYAL1

1Department of Community Medicine, Swami Rama Himalayan University, India 

Keywords

Predictors • Overweight and obesity • WHO STEPS 

Summary

https://doi.org/10.15167/2421-4248/jpmh2019.60.3.851

 OPEN ACCESS   

Introduction 

Obesity is an intricate condition, with severe social 
and psychological extensity, that influence nearly all 
ages and socio-economic groups and endanger to dev-
astate both developed and developing countries [1]. In 
the course of Millennium Development era from 1990 
to 2015, India witnessed a rapid transformation in its 
population’s lifestyle [2, 3]. Obesity and overweight re-
mains the world’s fifth cause of mortality i.e. every year 
2.6 million people die due to this disorder. Additionally, 
obesity and overweight attributed to 44% of diabetes 
cases, 23% of ischemic heart diseases and 7-41% of 
cancers [4]. There has been a sudden increase in over-
weight and obesity close with an unrelenting burden of 
undernutrition [5]. In 2015, India along with China, re-
corded the maximum number of obese children globally, 
which indicates an even greater burden of overweight 
and obesity in the near future [1]. Very few national stud-
ies provide confined reports on dynamics of overweight 
or obesity in India [6].
Several anthropometric measures have been used as 
proxy indicators of central or whole-body adiposity in 
clinical practice. The strong association between obesity 
and cardio-metabolic disorders motivated the develop-
ment of several techniques used to determine body adi-
posity, such as body mass index (BMI), waist circumfer-

ence (WC), waist-hip ratio (WHR) and waist-to-height 
ratio (WHtR) [7-9]. Although BMI is the most com-
monly used parameter for evaluation of obesity, but as a 
measure for identification of body composition as well 
as regional body fat distribution is not reliable because it 
is a marker of general obesity rather than central obesi-
ty [10]. Whereas, diagnosis of central obesity which cor-
relates with abdominal and the visceral accumulation of 
adipose tissue and development of subsequent metabolic 
abnormalities and cardiovascular morbidity is more im-
portant [11]. Visceral fats are linked with lipolytic activ-
ity and reduce insulin activity through increasing fatty 
acids [10, 12]. Among many anthropometric parameters, 
WHtR and WC are better measures of visceral and ab-
dominal fat distribution [7, 10]. Abdominal adiposity 
is one of the important factors which alone can predict 
the risk of comorbidities among metabolic conditions of 
Metabolic Syndrome [13]. All these predictors of over-
weight and obesity are useful to provide important infor-
mation on various preventable NCDs.
Now a day, obesity has become a chronic disorder af-
fecting the larger population than any other disease 
in the world, which made its presence felt first in the 
Northern Hemisphere, and has now taken a pandemic 
look affecting practically almost all the countries of the 
globe. A number of socio-demographic, biological, so-
cio-cultural and behavioural factors have been observed 
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to influence overweight and obesity [14]. However, the 
burden of obesity in this region is estimated by very few 
studies, and that too using only one parameter i.e. BMI, 
other parameters were not used to estimate its real bur-
den in the state where urbanization and industrialisation 
is increasing rapidly and may have adversely affected 
the situation. There is scarcely any study in this region 
that have focused on multiple predictors of obesity and 
socio-demographic factors affecting the same. 
Therefore, the need arises to estimate the burden of over-
weight and obesity in hilly terrains of Uttarakhand and 
study the influence of the different demographic, bio-
logical, and socio-cultural factors that have the potential 
to influence the prevalence of overweight and obesity 
among Indian adults. 
This study was designed with the following objectives:
1. To evaluate the predictors of overweight and obesity 

in the study population.
2. To determine the association of socio-demographic 

variables with predictors of overweight and obesity.

Methods

This analysis is a part of data collected from a cross-
sectional survey of non-communicable disease risk fac-
tors which was carried out in Dehradun in year 2012 for 
12 months. Multistage Stratified Random Sampling has 
been used for the selection of study area. 

Rural sample 
There are six blocks in district Dehradun, out of which 
one block was chosen for the study purpose. It com-
prises of five sub blocks, out of which one was selected 
randomly which consists of 19 villages, of which (10%) 
i.e. 2 villages were randomly selected to achieve the re-
quired sample population.

Urban sample
There are four sub zones in district Dehradun, out of 
which one was selected for study purpose. It is constitut-
ed by 20 wards out of which (10%) i.e. two wards were 
randomly selected to get the required sample population. 
An adequate sample was drawn to carry out the pre-
sent study. The sample size was calculated follow-
ing the formula n = 4 pq / L2, where p is prevalence of 
NCDs = 41% [15], d is allowable error = 10% of p i.e. 
4.1, q = 100 - p = 59%, confidence interval of 95% and 
non-response rate of 10%. The final sample size came 
out to be 632 and was equally allocated to rural and ur-
ban areas i.e.316 subjects in each area.
Study houses were selected by systematic random sam-
pling and sampling interval (SI) i.e. in rural area (total 
families 731) every 2nd house and in urban area (total 
families1227) every 4thhouse was visited. 
Keeping in view that prevalence of NCDs and its risk 
factors are increasing in younger age group individuals 
aged between 20 to 60 years were selected for the study. 
In every selected household “Kish” method was applied 
for the selection of study subjects [16]. 

Ethical consideration: Ethical clearance from the insti-
tution-HIHTU/HIMS/ETHICS2012/95 dated 1.9.2012 
HIHT University and informed consent from the re-
spondents was obtained before the study.
All Anthropometric Measurement were taken using 
WHO Steps guidelines [17].
BMI: The BMI was calculated using the following for-
mula: BMI (kg/m2) = Weight (kg)/ Height (m2).
The WHO had proposed a redefined criterion for over-
weight and obesity among Asian populations and this 
was used to evaluate the prevalence of overweight and 
obesity in the present study. The BMI cut-off points uti-
lized for the assessment of overweight and obesity were 
≥ 23.00 kg/m2 and ≥ 25.00 kg/m2 respectively. For com-
bined overweight-obesity, the cut-off point was ≥ 23.00 
kg/m2 [18].
Waist circumference: Cut-off levels for Indians as per 
South Asia Pacific Guidelines for males it is ≥90 cms, 
for females it is ≥ 80 cms [19].
Waist height ratio: For both male and female cut-off 
value of 0.5 was taken [20]. 
Waist hip ratio: For females cut-off was taken as 0.81 
and high risk as ≥ 0.85; for males cut-off was taken as 
0.96 and high risk as ≥ 1.00 [19].
Statistical analysis: Percentage was calculated for all the 
variables, Chi square was applied for categorical vari-
ables, and binary logistic regression analysis was done 
using SPSS version 22.0 to develop results. Graphs were 
made using Microsoft Excel. Significant level was as-
sumed at p < 0.05.

Results

A total of 632 individuals were contacted and inter-
viewed during this survey with 254 (i.e. 40.2%) males 
and 378 (i.e. 59.8%) females. The overall male/female 
ratio was 40:60 (Fig. 1).
Distribution of different anthropometric indicators of 
overweight and obesity is represented in Figure 2. All 
predictors i.e. BMI, waist circumference, waist hip ra-
tio, and waist height ratio have shown high prevalence 
in the study population. Females have higher prevalence 
of all anthropometric indicators as compared to males. 
Nearly half (49.4%) of the total studied subjects had 
BMI of 24.99kg/m2. Prevalence of central obesity was 
almost double in female subjects i.e. 66.1% than their 
male counterparts (29.1%). 
Prevalence of predictors of overweight and obesity with 
respect to different socio-economic, demographic and 
lifestyle related variables are shown in Tables I and II. It 
has been observed that the prevalence of all indicators in-
creased with the rise in age. This difference was found to 
be statistically significant (P < 0.001). Most of the urban 
residents (BMI  ≥  25-45.9%; WC-65.2%;WHR-64.9%; 
WHtR-79.1%)were having high indicators as compared 
to rural and this came out to be statistically significant. 
Relation of Education with indicators showed that Illiter-
ates were mostly having high predictors except for BMI 
which was almost equal in all groups. Mostly divorced/
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separated and widow were suffering from obesity and 
it was also proven statistically. Most of the obese and 
overweight were shopkeepers or were unemployed. In 
the study population, people with overweight and obe-
sity were in a higher percentage in the middle socioeco-
nomic class than the lower socioeconomic class as per 
modified BG prasad classification in rural area and Kup-
puswamy in urban area updated for time of study.

Exp (B): Exponentiation of B coefficient, Odds 
ratio
A Binary logistic regression model was fitted onto the 
data to observe the odds for the socio-economic, demo-
graphic and lifestyle related variables to an individual be-
ing overweight and obese (Tab. III). The results indicated 
that those individuals belonging to the higher monthly 
income (middle class) and urban residents appeared to 

have higher significant risks of being overweight. The 
results further indicated that there were significant ef-
fects of sex (female), age group (41-60 years) monthly 
income, marital status (divorced/widow/separated) to an 
individual being obese. No significant effects of occupa-
tion and education were reported in logistic analysis.

Discussion

The burden of overweight and obesity is nonuniform, it 
varies region-wise and state-wise. The most consider-
able factors are geographical conditions, lifestyle chang-
es and dietary modifications. The past few decades have 
shown increase in prevalence of obesity at a faster pace. 
Migration of population from hard to reach areas in hills 
to more accessible areas in foot hills, growing rates of 

Fig. 1. As per Asia Pacific classification(≥ 23kg/m2) 49.3% (majority) of subjects while as per WHO classification (BMI > 24.99 kg/m2) 33.3% of 
subjects were found to be overweight or obese. It was nearly 2 times higher in urban subjects as compared to rural. With reference to both 
classifications more females were obese as compared to males. 

Fig. 2. Distribution of high risk subjects as per predictors of overweight and obesity.
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industries and less physical activity with dietary modifi-
cations, has resulted in rising burden of overweight and 
obesity in this north western district of Uttarakhand. The 
evaluation of predictors of overweight and obesity and 
their association with sociodemographic variables have 
been established during the study. 
As per WHO classification (BMI ≥ 30 kg/m2) obesity was 
found to be relatively low i.e. in 8.9% of the population, 
however Asia pacific classification (≥ 25 kg/m2) showed 
a higher percentage (33.3%). Overweight and obesity 
i.e. BMI of ≥ 23 kg/m2 was reported among 49.4% of 
the subjects, which was comparable to the findings of 
different several studies survey in Kerala [21-23]. On the 
contrary lesser prevalence of grade I overweight ( BMI 
≥ 25-29.9 kg/m2) as compared to our study was reported 
by IDSP survey in Madhya Pradesh, Maharashtra, Mi-
zoram, UK and Tamil Nadu [23] while Thankappan et 
al reported higher prevalence of overweight [24]. The 

reason of difference in prevalence may be due to adop-
tion of WHO classification rather than Asia pacific clas-
sification in their study. 
Among biological factors, gender is one of the sub-
stantial factor, affecting weight status. In the present 
study overweight and obesity (BMI ≥ 23 kg/m2) was 
observed in more than half of the females and in 
41.3% of males. Many other studies have supported 
our findings, that females are more prone to obesity/
overweight [25, 26]. In females, extra energy is con-
verted into fat. This pattern of energy usage, or “nu-
trient partitioning,” in females contributes to further 
positive energy balance and fat deposition [27]. Sec-
ondly many Indian studies have suggested that this 
gender-based difference is due to less physical activity 
among women as compared to men across all ages [2, 
28]. Thirdly in India the society is male dominating es-
pecially in rural areas, where women have a low level 

Tab. I. Association of BMI with socio-demographic determinants.

Variables 

Number of 
individuals

(N = 632)
BMI

Normal 
(18.5-23kg/m2)

Overweight
(23-24.99 kg/m2)

Obesity 
(≥ 25 kg/ m2)

2; p-value

Age 20-40 yrs 177 203 (61.3) 54( 16.3) 74 (22.4) 41.08;
0.001

41-60 yrs 139 117 (38.9) 47 (15.6) 137 (45.5)
Sex Male 254 149 (58.7) 35 (13.8) 70 (27.6) 11.01;

0.004
Female 378 171 (45.2) 66 (17.5) 141 (37.3)

Area Rural 316 205 (64.9) 45 (14.2) 66 (20.9) 56.09;
0.0001

Urban 316 115 (36.4) 56 (17.7) 145 (45.9)
Education Illiterate 138 61 (44.2) 30 (21.7) 47 (34.1) 9.52;

0.147
Up to 8th 157 92 (58.6) 19 (12.1) 46 (29.3)
Up to 12th 169 88 (52.1) 25 (14.8) 56 (33.1)
Graduation 168 79 (47.0) 27 (16.1) 62 (36.9)

Marital status Never married 91 70 (76.9) 13 (14.3) 8 (8.8) 42.52;
0.000

Married 496 238 (48.0) 80 (16.1) 178 (35.9)
Divorced/
widowed/
separated

45 12 (26.7) 8 (17.8) 25 (55.6)

Occupation Employed* 114 57 (50.0) 19 (16.7) 38 (33.3) 20.55;
0.024

Agriculture work 118 76 (64.4) 18 (15.3) 24 (20.3)
Self-employed/
Shopkeeper 71 29 (40.8) 8 (11.3) 34 (47.9)

Student 22 12 (54.5) 4 (18.2) 6 (27.3)
Household/ 
domestic work 270 132 (48.9) 44 (16.3) 94 (34.8)

Unemployed 37 14 (37.8) 8 (21.6) 15 (40.5)
Socio Economic 
Status Upper Middle 50 26 (52.0) 9 (18.0) 15 (30.0) 47.78;

0.0001
Lower Middle 185 58 (31.4) 34 (18.4) 93 (50.3)
Upper Lower 234 129 (55.1) 37 (15.8) 68 (29.1)
Lower 163 107 (65.6) 21 (12.9) 35 (21.5)

* Government or private job
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of autarchy, inadequate social support, and lack of 
safe working environment which inhibits them form 
working outside [29,  30]. Other reasons may be in-
creasing sedentary lifestyle, gestational weight gain 
which tends to increase and retain with further preg-
nancies  [31, 32]. Due efforts should be undertaken 
to decrease overweight or obesity in females to make 
an impact on overall prevalence. Both marriage and 
divorce can act as weight shocks leading people to 
put on extra weight. Overall, transitions into mar-
riage appears to be associated with increase in weight, 
whereas transitions out of marriage shows weight loss. 
Weight gain after marriage or cohabitation may occur 
because of increased opportunities for eating due to 
shared, regular meals and larger portion sizes, more 
social obligations, more visits to social gatherings 
which also leads to frequent eating of outside food 
[33-37]. However, present study has reported increase 
in body weight both after marriage and divorced/wid-
owed status. Another study done in northeast China 
also reported similar association of marriage and out 
of marriage with obesity [38]. This may be due to de-
pression and loneliness, which encourages compensa-

tion in the form of unhealthy dietary habits or may be 
due to racial differences, the exact mechanism is yet to 
be explored and further research is required to estab-
lish any association.
In the present study, obesity was more than double in 
urban area (45.9%) as compared to rural area (20.9%). 
Bhardwaj SD et al in rural Nagpur reported much 
lower prevalence of overweight as reported in present 
study. The difference might be due to use of different 
classifications as reference. In both the studies propor-
tion of females was more than males as regard to over-
weight [39]. The prevalence of overweight and obesity 
was higher among graduates and illiterates as shown by 
all predictors. The explanation for this can be increas-
ing sedentary lifestyle with increasing education or un-
employment due to illiteracy leading to depression and 
sedentary life style. Regression analysis showed that 
education and occupation had no significant association 
with body weight, the findings needs further evaluation 
as this was a cross sectional study and our ability to es-
tablish causal inference is limited, and so we are unable 
to comment whether or not these factors have associa-
tion with obesity or not. 

Tab. II. Association of WC, WHR and WHtR with socio-demographic determinants.

Variables 

Number of 
individuals
(N = 632)

High risk

Waist circumference 
(WC)

Waist Hip Ratio 
(WHR)

Waist Height Ratio 
(WHtR)

2; 
p-value

Medium 
risk High risk 2; 

p-value High risk 2; 
p-value

Age 20-40 yrs 177 127(38.4) 46.27;
0.0001

72 (21.8) 165 (49.8) 10.12;
0.006

176 (53.2) 57.94;
0.000141-60 yrs 139 197 (65.4) 49 (16.3) 188 (62.5) 246 (81.7)

Sex Male 254 74 (22.1) 83.26;
0.0001

74 (29.1) 41 (16.1) 292.13;
0.0001

142 (55.9) 22.60;
0.0001Female 378 250 (66.1) 47 (12.4) 312 (82.5) 280 (74.1)

Area Rural 316 118 (37.3) 49.04;
0.0001

59 (18.7) 148 (46.8) 32.06;
0.0001

17 2(54.4) 43.39;
0.0001Urban 316 206 (65.2) 62 (19.6) 205 (64.9) 250 (79.1)

Education Illiterate 138 92 (66.7) 20.54;
0.0001

19 (13.8) 107 (77.5) 49.43;
0.0001

112 (81.2) 18.25;
0.0001Up to 8th 157 64 (40.8) 28 (17.8) 79 (50.3) 96 (61.1)

Up to 12th 169 82 (48.5) 30 (17.8) 78 (46.2) 102 (60.4)
Graduation 168 86 (51.2) 44 (26.2) 89 (53.0) 112 (66.7)

Marital 
status 

Never married 91 17 (18.1) 55.80;
0.0001

25 (27.5) 23 (25.3) 54.09;
0.0001

36 (39.6) 44.11;
0.0001Married 496 271 (54.6) 94 (19.0) 292 (58.9) 345 (69.6)

Divorced/ 
widowed/
seperated

45 36 (80.0) 2 (4.4) 38 (84.4) 41 (91.1)

Occupation Employed* 114 62 (54.4) 11.98;
0.035

16 (14.0) 69 (60.5) 16.071;
0.098

74 (64.9) 8.250;
0.143Agriculture 

work 
118 44 (37.3) 35 (29.7) 51 (43.2) 67 (56.8)

Self employed/
Shopkeeper 

71 41 (57.7) 14 (19.7) 41 (57.7) 50 (70.4)

Student 22 13 (59.1) 6 (27.3) 12 (54.5) 15 (68.2)
Household/ 
domestic work

270 144 (53.3) 44 (16.3) 160 (59.3) 188 (69.6)

Unemployed 37 20 (54.1) 6 (16.2) 20 (54.1) 28 (75.7)
Socio 
economic 
status

Upper middle 50 29 (58.0) 46.57;
0.0001

9 (18.0) 32 (64.0) 23.75;
0.001

32 (64.0) 30.194;
0.0001Lower middle 185 130 (70.3) 33 (17.8) 123 (66.5) 151 (81.6)

Upper lower 234 107 (45.7) 46 (19.7) 126 (53.8) 150 (64.1)
Lower 163 58 (35.6) 33 (20.2) 72 (44.2) 89 (54.6)

* Government or private job
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The present study reiterates the findings of other studies 
establishing the relationship between wealth and over-
weight and obesity. The people earning more are usually 
having sedentary lifestyle, consumption of energy dense 
food, less physically active and more stress, leading to 
vicious cycle of weight gain [2, 40]. 
In present study, the prevalence of high WC was ob-
served to be 51.3% and high risk WHR was 55.9%. 
High WC was found more among females as compared 
to males. Mehan, 2006 and Iyer et al, 2011 in their stud-
ies reported comparable prevalence for high WC and 
high WHR including a higher prevalence among fe-
males [21,  22]. Other authors have also reported high 
prevalence of WHR in their study population [41, 42]. 
Thankappan et al reported prevalence of high waist cir-
cumference in rural area that was comparable to present 
study while a lower prevalence was reported in urban 
area. The variation might be due to difference in refer-
ence values for high waist circumference i.e. > 90cm in 
males and > 85cm in females [24]. Deshmukh PR in his 
study from rural Wardha reported comparatively lower 
prevalence of high risk WHR [20]. This might be due to 
the different geographical locations and there might be 
other confounding factors in our study like more number 
of females who are more predisposed to fat accumula-
tion, unbalanced diet and low physical activity. 
The main strengths of our study were well planned 
methodology with good statistical analysis and accu-
rate physical measurements which increases the valid-
ity of the study. However, some limitations were also 
existed as it was a cross sectional study and data was 
self-reported so recall bias or non-willingness to give 
accurate information may have affected the accuracy 
of the study.

Conclusions

The present study reveals that, there is a high preva-
lence of overweight and obesity in the study popula-
tion. Certainly, there has been a considerable shift in 
their dietary and lifestyle profile. The dietary profile 
is changed to a mixture of rural and urban diets, with 
higher consumption of saturated fat and low intake 
of fibre. Further, most of these people used to be 
hard working farmers in the fields in their villages, 
and have changed to sitting around on the roadside as 
vendors, thus radically changing their activity profile. 
Moreover, there appears to be an urgent need to de-
velop suitable health strategies as well as intervention 
programmes for combating the prevalence of over-
weight and obesity.
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Introduction. There is a dearth of literature that specifically addresses 
the handover reporting process among healthcare staff working in 
children’s Emergency Department (ED). Widespread gaps in service 
provision, such as gaps in communication in handover reports to 
ambulance staff have been noted in the general literature on the topic. 
There are also improvements observed in handover when a structured 
mnemonic was encouraged. Structured reports improve communica-
tion, safety and may reduce medication errors. Thus, the improvement 
of handover reporting in children’s ED has important implications for 
children’s healthcare practice. However, little is known about commu-
nication processes during handover reports in Italian children’s ED 
or its consequences for errors or risks.

Methods. A qualitative description methodology was used. Semi-
structured interviews were used to collect data from five children’s 
ED nurses. Thematic content analysis was used to identify common 
themes.
Results. Emergent themes were: interpersonal influences on 
handover; structural issues; and local contextual factors. 
Conclusions. The findings of this pilot study prompted the need 
for a standardized tool that improves communication during 
handover. As such, standardizing the communication process 
during handover could be effectively resolved by using a mne-
monic tool adapted for handover in a paediatric emergency 
department. 
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Introduction

Communication with children and their families is the 
cornerstone of family centred care [1]. Indeed, commu-
nication is an important skill in a healthcare process that 
ensures effectiveness, efficiency, patient satisfaction, and 
patient safety, in a system that strives for quality [1, 2]. 
Although communication is often considered primarily 
in the context of nurse/patient relationships, communi-
cation encompasses a wide range of skills and tasks that 
contribute to good patient care [3]. This includes patient 
assessment; education and information giving; passing 
information to other healthcare colleagues and verbal 
reporting after shifts [3]. So, it is much more than cre-
ating positive relationships with people or information 
passing, rather it is an all encompassing contributory 
factor to safety in healthcare [2, 4]. Indeed, when patient 
information is not clear or omitted it is “a major cause 
of patient dissatisfaction, and… [also] one of the largest 
causes of untoward incidents in the health service” [5]. 
A recent systematic review confirms that good commu-
nication [6] is fundamental to patient safety in ED, and 
one legal case study demonstrates that when communi-
cation between healthcare professionals’ is not effective 
the consequences on patient safety and outcome can be 
very severe [7]. Medication errors, one of the most fre-
quently occurring ED communication errors in the lit-
erature, are more likely to occur in this context [2].

The children’s emergency department (ED) presents an 
additional challenge  [2]. It is a high paced area where 
children and their families are often distressed and/or 
critically ill presenting with complex healthcare needs. 
In a busy ED, nurses will interact often with 100’s of 
patients and families each week  [2]. In addition to the 
regular ED healthcare team, their responsibilities per-
vade across many hospital areas that they deal with and 
also across GP and ambulance services. Clear reporting 
(both verbal and written) is a priority in these circum-
stances [8]. Importantly the “risk of making mistakes [in 
the ED context] is high” [2].
The ED experience can be divided into distinct phases. 
This includes the child’s arrival to ED, assessment, trans-
fer, and discharge [2]. Keeping track of the child’s pro-
gress, while having a variety of in-hospital tests for ex-
ample requires effective traceability communication [2]. 
A recent prospective observational examination of more 
than 400 communication events in one ED in Italy was 
revealing [2]. There were more than 22 communication 
failure processes. The most recurrent of these was dur-
ing handover reports  [2]. The issue of communication 
failures within ED handover reports was also recently 
highlighted in an American observational study (1,163 
patient handovers during 130 ED shifts), which revealed 
significant vital sign communication errors, namely “the 
failure to communicate an episode of medical-record-
documented hypotension or hypoxia”  [9]. In this case, 
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errors were not related to ED overcrowding or interrup-
tions. 
One further mixed method study arising from some of 
the authors’ work in an Italian context explored informa-
tion passing by nurses during ED handover report [10]. 
While most of the nurses surveyed (74%, n = 54) be-
lieved that they received comprehensive handover, for 
many this was limited to medical diagnosis only. This is 
similar to Moharari  [11] findings. Moharari and Costa 
(both found that within handover reports information 
that was often limited to medical diagnosis or reason for 
hospitalisation (without past history or socio-economic/
vulnerability circumstance information) resulted in 
communication deficits and failures [10]. Interestingly, 
technology, while usually perceived as facilitating better 
communication, often hindered communication in these 
circumstances. 
Certainly, handover as a key ED facet of communication 
has caused issues for nurses in other countries, and the 
literature is replete with discussions concerning this pro-
cess and how to improve it. ED handover receives less 
attention and Bruce and Suserud’s [12] interviews with 
nurses confirm Costa’s findings that “ideal handover” 
(from the ambulance nurse to the ED nurse in this case) 
needs to be comprehensive and holistic. Conversely the 
“non-ideal handover” arose from not being able to form 
this holistic picture, due in part to patients’ “ambiguous 
mental health”, the difficulty with specific diagnosis of 
symptoms or difficult social circumstances [12]. So, bar-
riers to communication arise in the nurse, patient and the 
environment [13] and are not always necessarily nurse 
mediated. Less research attention has been concentrated 
on the communication processes in children’s ED.
Internationally, a reduction in overall ED failures, errors, 
and increased mortality rates has been reported with the 
implementation of medical emergency teams (MET), 
which comprise nurses and doctors working together to 
provide early and co-ordinated responses in critical situ-
ations [14]. While neither the ED errors reported within 
the literature nor the MET specifically address commu-
nication as an issue, certainly addressing “inadequacies 
in hospital organizational systems” was at the heart of 
the initiative  [14]. Moreover, this closer working team 
by default is potentially more likely to avoid lapses and 
errors related to patient transfer information for exam-
ple (as they are all working together). Indeed, one recent 
Swedish study indicated that “teamwork failure” con-
tributed significantly to ED errors [15]. As communica-
tion is a vital feature of any team, it likely contributes to 
these events.
The MET is specifically targeted at the increasingly sick 
population presenting to ED, which are often complex 
cases with multiple co-morbidity [14]. Certainly, organi-
zational structures, including physical space and the way 
that work is organized can have either a positive or det-
rimental effect on communication within the health care 
team  [16] particularly in those at-risk communication 
features previously identified such as tracking patients, 
patient handover, and patient transfer [2]. 

Communication during patient transfer appears to be 
a key area where improvement is needed. The use of 
standardized patient handover and transfer forms can 
assist with this  [10,  17] These need to focus on both 
core and holistic elements of care such as mental sta-
tus, devices and treatments, risk alerts, diet, and skin 
and wound care [17]. Certainly, effective record keeping 
and documentation is crucial to good communication 
in ED [18]. However, even in the context of advancing 
technology, verbal reports are viewed as an important 
feature of effective ED transfer [19, 12], particularly to 
groups outside the hospital such as ambulance services. 
One priority for improvement in these circumstances is 
training and education for staff [8, 19]. Indeed, on-going 
communication training for all staff in ED is recom-
mended particularly in “closed-loop” systems that allow 
for effective closing of the gaps in the complex ED sys-
tem [6].
While there is abundant research concerning nurse-
nurse communications or with other healthcare work-
ers, there is little information available specifically 
about nurse handover in the children’s’ ED setting. 
Additionally, in the Italian context communication 
systems in this regard may be underdeveloped, a 
fact which is mirrored in other countries internation-
ally  [20]. Structuring the handover process, through 
the use of mnemonic tools that prompt comprehensive 
reporting (e.g. the SBAR tool) is widely recommended 
for ED [20, 21]. However, recent reviews [21] reveal 
that even within this context there are uncertainties 
about reporting in some areas (e.g. responsibility and 
confidentiality) and a lack of consensus regarding the 
best tool to use. There is a dearth of literature that spe-
cifically addresses handover in children’s ED. A search 
of CINAHL databases using the terms ‘handover’ [or] 
‘handoff’ and ‘children’, ‘paediatric’ and ‘emergency 
department’ yielded only six citations. Only four of 
these papers related directly to children in ED and all 
revealed widespread gaps in service provision, such 
as gaps in communication handover with ambulance 
staff  [22] but also improvements in handover when 
increasing structure was applied  [23,  24]. Hsiao and 
Shiftman (2009)  [25] revealed omissions leading to 
errors in their analysis of 353 visits to the children’s 
ED by children with asthma. In this study, handover 
to community teams following discharge was found to 
be substandard, however this study related to written 
discharge information rather than directly to the ver-
bal staff-to-staff handovers, which are the focus of this 
review. Recently Gopwani  [24] noted improvements 
in handover and reduction in errors within children’s 
ED with the introduction of mnemonic based report-
ing systems (SOUND). Similarly, Mullan implementa-
tion of another structured handover system (with mne-
monic prompt) revealed a high number of reported of 
events that threatened the child’s safety but had been 
picked up through the use of the structured reporting 
system.
Little is known however about communication in hando-
ver processes in children’s ED in Italy. The conceptual 
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background of this study is based on the fact that the best 
care process is the one that facilitates communication, 
collaboration, and integration, not just among health 
professionals, but also between health professionals and 
patients and their families (Family Centred Care) [26]. 
Each child should be cared for in a way that leads to 
the best possible outcome, with the least possible risk, 
and with maximum family satisfaction. The purpose of 
this pilot study was therefore to investigate ED nurses’ 
perceptions of handover in a Children’s ED as a basis 
for further research on how to develop future practice in 
this area.

Methods 

Ethical approval
Ethical approval was obtained from the Local Research 
Ethics Committee.

Data collection
Data were collected using semi-structured interviews 
that asked participants two questions: “Could you tell 
me how handover took place today?” and “Could you 
talk to me about a handover that you consider com-
plete?”. Interviews were integrally audio-recorded and 
then verbatim transcribed. Thematic content analysis 
was conducted to identify common themes. Five female 
paediatric nurses took part, with an average working ex-
perience of 17.5  years. Participants replied orally and 
had all the time they needed to answer. Further questions 
were asked in relation to what the interviewees said. 

Data analysis
The data collected from the interviews were analysed 
after listening carefully to the audiotapes several times. 
Consistency between the audio-recording and the verba-
tim transcription was confirmed by two researchers, who 
separately analysed them. Transcriptions of each inter-
view were repeatedly read, and emergent themes were 
identified using content analysis [27]. 

Results 

In this context, the health professionals working in the 
department did not identify any issues with the hando-
vers [10]. However, the themes that emerged from the 
interviews were: 1)  interpersonal influences on hando-
ver; 2) structural issues; and 3) local contextual factors.

1) Interpersonal aspects of handover
This highlights how communication during handover 
can be influenced by personal aspects, such as emotions, 
and mood. Another important aspect of this theme was 
the lack of a spirit of collaboration among team mem-
bers. 

Personal aspects
Emotional aspects, the type of relationship with patients 
and their families was perceived to influence the health 
professional’s mood so much that handover can be posi-
tively or negatively impacted by communication. For 
this reason, personality can influence the type of com-
munication and relationships among colleagues:
“… you can make comparisons… if people let you… it 
depends on your character and confidence” (Paediatric 
Nurse 5). 
“… other than providing information about the patients’ 
treatments, we also have to provide information about 
the parents’ behaviours… and the feelings that they 
expressed… in a rather exuberant way…” (Paediatric 
Nurse 1).
“… during handover some colleagues show their uneasi-
ness due to the stressfulness of their workload… to or-
ganizational problems… and shortage of nurses… but 
also and especially when parents show their fear in a 
very assertive and sometimes imposing manner” (Pae-
diatric Nurse 1).
Subjectivity prevails over method, no matter how long 
a nurse takes to complete handover, you should always 
focus on the key points. Atmosphere, one’s own experi-
ence, and emotiveness influence work and therefore on 
the health professionals’ mood. As a consequence, ex-
perience in the ward (i.e. working stress, relations with 
patients and their families, and excessive workloads) ap-
peared to impact the effectiveness of handover. 

Collaboration among professionals
Poor collaboration between nurses and physicians was 
revealed by participants and entailed divergent health 
plans among the two professions. From our data emerged 
also a lack of teamwork and therefore of shared deci-
sions, changes made but not communicated, which were 
aspects that created obstacles at work:
“… we are quite far from considering our collaboration 
as teamwork … physicians make decisions and these are 
immediately changed… without informing us and some-
times when we realize it is late… and this impacts on 
the how, when and what type of treatments we as nurses 
should administer…” (Paediatric Nurse 1).
“… the best handovers are in the afternoon… because 
physicians have mostly already decided what sort of 
treatment patients need and nurses know what to do in 
the next few days…” (Paediatric Nurse 2).
“… during handovers sometimes a physician comes in 
and takes away a clinical record from our hands…” 
(Paediatric Nurse 3).

2) Structural issues 
This theme highlighted how the quality of handover 
communication also depends on the availability of ap-
propriate tools for the classification of patient complex-
ity, and not just limit handover information to the rea-
sons for hospitalization, which are not enough to ensure 
patients safety and high-quality care. This theme also 
highlighted the need to identify means for handover that 
are both easy to use and effective.
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Handover organization
From the interviews emerged the need for a tool that en-
abled to classify patients according to the level of health-
care complexity, and not by numbers. This aspect was 
important, because it entailed an uneven distribution of 
the workload among nurses:
“… I frequently receive handovers according to the level 
of complexity, but the type and the order of the infor-
mation they give me depends on the individual nurse…
however the information is often sufficient so that I know 
what to do” (Paediatric Nurse 1).
“… often working in an emergency environment and 
with urgent cases, nurses omit to handover important 
information… this is due to heavy workload and poor 
teamwork” (Paediatric Nurse 1).
“… to avoid being interrupted we often use the medi-
cal room for our handover, but we still get disturbed by 
bells, telephones, people who come in and out, physi-
cians who intervene to say their things… with no respect 
for our priorities” (Paediatric Nurse 2).
“… handovers need to follow a method… starting 
from infusion needed, admission, feeding… because 
sometimes important things are mistakenly not con-
sidered… and due to emergency situations not all 
nurses give the same importance to things like if a 
child prefers solid food or blended food…” (Paediat-
ric Nurse 2).

Handover topics 
The handover appeared in many cases to be limited to 
the reason for hospitalization:
“… many nurses handover information that regards 
only the patients they have cared for and at the wrong 
moment, so they get distracted and lose their own con-
centration and that our the group, and either forget to 
do things or give the wrong information…” (Paediatric 
Nurse 1).
“… I think that the best handovers are when they tell 
you a little bit about the history of the patient, and 
what happened before the patient arrived…” (Paedi-
atric Nurse 2).
Moreover, different health professionals attribute dif-
ferent levels of importance to the content of hando-
ver. Handover was also seen as a time for profession-
als to exchange views on certain healthcare topics. 
However, the time used to exchange views was not 
considered helpful, but rather a waste of time, be-
cause health professionals preferred to just report the 
main points during handover. Sometimes, by dwell-
ing too much on one topic they often ended up omit-
ting important aspects: 
“… too many details are sometimes useless and then you 
end up forgetting the most important thing… it is impor-
tant to focus on what you should say, see, and on what 
you can omit…” (Paediatric Nurse 3).
Missed communication was also perceived as a source 
of error: 
“… sometimes due to time pressured emergency activi-
ties we do not read all the information on the clinical re-
cord… but on the other hand clinical records sometimes 

do not contain all the information you need because we 
forget to write some things…” (Paediatric Nurse 1).
“… you omit things that then turn out to be important for 
the continuum of care… You forget to say… They were 
supposed to…All this means that something is missing 
in communication…” (Paediatric Nurse 1).
Ideally the child’s handover should include medical his-
tory, especially if they have a complex condition. The 
need to communicate in a concise and methodical way 
was deemed preferable as this could serve to avoid for-
getting important aspects of care during handover. 

Means used for handover
Verbal communication appeared to be the pivotal mode 
of handover:
“I have to write everything, in chronological order, my 
notes are my mind… I tick the things as I do them… I 
principally listen to what they tell me during handover 
and then I read them, maybe at the end…” (Paediatric 
Nurse 3).
The notes nurses wrote in the nursing diary were 
very important. Witten handovers enabled nurses to 
mentally order their work, also in a chronological se-
quence. The availability of a computerized clinical re-
cord, although it was considered to be very useful, it 
however appeared to be less handy than paper clinical 
records. The diary was not always read immediately. 
First nurses tended to see their patients, even because 
due to the heavy workload they did not always man-
age to read the diary at the beginning of their shift. 
For this reason, oral handovers were considered to 
have more value:
“… I write the things my colleagues tell me during hand-
over on a piece of paper… I pay a lot of attention to what 
I write, it is my personal opinion; technology, computers 
are very good, but twenty years ago I had everything 
clear before my eyes. Now instead you read everything 
on a computer, but it is not the same… in my opinion it is 
not the same thing” (Paediatric Nurse 5).
What emerged was that oral handover was more practi-
cal and handier that written handover.

3) Local contextual factors
Finally, this theme underlines how contextual factors, 
such as the continuously changing rules and standards, 
as well as interruptions, make it challenging for nurses 
to work well. Sometimes, also excessive bureaucracy 
and use of computers are mainly seen as obstacles rather 
than facilitators. 

Changes
The rapidly changing standards that nurses are required 
to meet obliged nurses to think and work differently 
from the way they were initially educated: 
“All our colleagues’ education is not up-to-date, in the 
meantime they have had to continuously change and 
adapt to new rules and standards, and this rapidly 
changing context makes it even harder to work well” 
(Paediatric Nurse 1).
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“… there is often a very disturbing atmosphere, phones 
ringing, people asking, physicians that interrupt you to 
tell you something they had previously forgotten and 
which they consider much more important than what we 
are doing…” (Paediatric Nurse 2).
Therefore, every time a change is introduced, it was seen 
as a further burden rather than an occasion for profes-
sional development.

Time 
Nobody declared exactly how much time was dedicated 
to handover, but if someone took “too much” time to 
say things, the other person’s level of concentration went 
down:
“… too many details are sometimes useless and then you 
end up forgetting the most important thing… it is impor-
tant to focus on what you should say, see, and on what 
you can omit…” (Paediatric Nurse 3).
“… anyway we often don’t have the time to go and read 
written handovers…” (Paediatric Nurse 1).
“… the best time for handover is at the beginning of 
the afternoon shift… because this is the time when both 
those who leave and those who come are less tired…” 
(Paediatric Nurse 2).
“Handover required the time necessary for the things 
our colleagues had to tell us… the time was respected” 
(Paediatric Nurse 4).

Bureaucracy
Bureaucracy and computers were not seen as facilitators 
but rather as obstacles. Charts are filled in only because:
“this has to be done, although it is almost considered 
a waste of time”, “… the implementation of the nurs-
ing plan, …is clear in the minds of nurses…” (Paediatric 
Nurse 1).
“… the introduction of the computerized clinical re-
cord hasn’t improved things… on the contrary it often 
makes us lose even more time because either there aren’t 
enough computers for all, or because they are slow or 
for downtime…” (Paediatric Nurse 1).

Discussion 

In this first exploration of nurses’ experiences of hando-
ver in children’s ED in Italy, many of the findings are 
reflective of international research findings across adult 
ED. Communication failures were inherently possible 
as was the potential for lapses in healthcare safety and 
accuracy  [2] Similarly like Costa’s  [10] study, all too 
often nurses’ verbal reports were found to be verbose, 
and spent too much time explaining matters that lost the 
attention of others. For the first time it is revealed that 
nurses’ personal characteristics and their relationships 
with the family and other health professionals, influenc-
es the way they communicate and listen during hando-
ver. Confusion during handover, such as interruptions 
and phone calls, presented barriers to effective handover. 
Like many other studies there was a tendency, during 
handover, for nurses to focus on medical diagnosis only, 

and to omit important details about complex health or 
social/mental health history  [10,  12,  17]. Sometimes, 
health professionals focused their attention entirely on 
one critical situation, without reporting the rest of the 
case, and thus transmitted incomplete information. 
Overall the participants believed that the lack of struc-
ture and availability of a common standardized approach 
negatively influenced the quality of handover. The find-
ings revealed that health professionals reported that 
standardizing the language of communication would not 
just improve the daily planning of their clinical practice 
but could prevent them from mentioning irrelevant items 
and help them to focus on key points to effective and 
efficient care. 

Conclusions

The strong perceived need to standardize the commu-
nication process during handover in this study led us 
to implement a mnemonic prompt tool in this ED to fa-
cilitate a more accurate and rigorous flow of informa-
tion in the children’s ED [28, 29]. Structured handover 
tools, which are commonly used means of information 
transmission in ED while useful in improving com-
munication of care also entail risks [30]. Their imple-
mentation does not negate the need for good verbal 
and written communication skills, and their use might 
also be influenced by personal and local factors, as has 
been identified in this study. Follow up evaluation is 
therefore required to establish the effectiveness of such 
tools, perhaps using observation approaches. Addi-
tionally, as many structured tools have been developed 
in English speaking countries, they are not necessarily 
validated or known to be culturally appropriate for the 
Italian setting. Good handover in ED is vital to ensure 
quality holistic care and to avoid mistakes and omis-
sions. The findings of this study reveal gaps in cur-
rent local practice and demonstrate that despite wide-
spread use of evidence-based practice internationally; 
the best available evidence does not always translate 
to into practice. It is important that nurse researchers 
and universities continue to commit to research that 
explores local problems and develops good practice. 
Qualitative and action research are important contribu-
tors to this practice development  [31]. Although this 
type of research remains low on the perceived hier-
archy of research evidence  [32] they both have a vi-
tal contribution to practice development. Modern ap-
proaches to nursing research encourage a shying away 
from local based projects in favour of seeking out large 
funded research grants, regardless of their importance 
for nursing and/or healthcare practice  [31]. Projects 
such as this one emphasise the need to continuously 
explore local practice, in an exploratory and subjective 
way, to uncover potential for risks to patients and their 
families [31]. It is only by continuously reflecting on 
practice in this way that the nursing profession can 
progress to an appropriate evidence-based profession, 
one that keeps the patients first [33].
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Introduction. Healthcare-associated infections are important 
events in neonatal intensive care unit. 
Hand hygiene is considered one of the most important procedures 
to control these complications. 
Methods. Healthcare workers procedures for patient’s approach-
ing were directly monitored from February to April 2018 in the 
Neonatal Intensive Care Unit of Istituto Giannina Gaslini, Genoa, 
Italy. 
Number and type of total contacts with patients or “patient unit” 
(e.g.: ventilator, monitor, isolette) were recorded as well as errors 

related to lack of hand hygiene after and before performing pro-
cedures. 
Results. A total of 1,040 actions were observed on patient or 
patient unit: 560 actions by nursing staff, 240 by residents and 
240 by consultants. The most common misbehaviour was the 
“double touch” in nursing staff (30%), “glasses, hair or nose” in 
residents (35%), and “double touch” and “glasses hair or nose” 
in consultants (25% and 23% respectively).
Conclusions. Extemporaneous contact is the more frequent poten-
tial “high risk” moment for transmission of healthcare associated 
infections in NICU.
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Introduction

Hospital-acquired infections in neonatal intensive care 
unit (NICU) have a relevant role in morbidity and mor-
tality as well as prolonged in hospital stay [1, 2]. Consid-
ering some patients as reservoir of potentially dangerous 
microorganisms, spreading vectors of nosocomial infec-
tions were recognised in healthcare workers hands [3]. 
Since 2005 WHO started the “Clean Care is Safer Care” 
program to promote hand hygiene in order to improve 
infections control and direct monitoring was considered 
probably the best tool to evaluate adherence to hand hy-
giene recommendations [4]. Despite protocols and rec-
ommendations, in-hospital diffusion of drug-resistant 
pathogens is a current problem. Aim of this study was 
to identify by direct observation potentially harmful be-
haviours that could increase patients’ infection risk in a 
NICU of a tertiary care paediatric hospital.

Methods

Istituto Giannina Gaslini, Genova, Italy, is a tertiary care 
children’s hospital in northern Italy serving as a local 
pediatric hospital for the Genova area, but representing 
a tertiary care referral hospital for the whole Italy and 
many foreign countries. 
Neonatal Intensive Care Unit (NICU) is a 21 beds ward 
(7 isolettes of highly intensive care) that admit about 
90-100 very low birth weight (< 1,000 g body weight) 

neonates per year. Healthcare workers procedures for 
patient’s approaching in NICU were directly moni-
tored from February to April 2018 by a team of observ-
ers composed by a component of nursing, resident and 
consultant staff [5]. Standard hand hygiene procedures 
consisted of standard antiseptic hand washing or hand 
decontamination with isopropyl alcohol gel before and 
after any patients’ approaching, according with specific 
needs (e.g. sterile or-non sterile procedure) [6].
Number and type of total contacts with patients or “pa-
tient unit” (e.g.: ventilator, monitor, incubator) were re-
corded as well as errors related to lack of hand hygiene 
before and after performing procedures [5, 7-11].
“Incorrect behaviours” were observed and summarized 
as follows:
• absence of hand hygiene before/after patient touch-

ing. This action was further divided in two sub-
groups: no hand hygiene after complete assistance or 
examination (e.g. catheter positioning or medication) 
and lack of hand hygiene after extemporaneous con-
tact (e.g.: abdomen palpation or stimulation);

• touching patient unit, taking off a hand (or both) 
from the isolette to adjust monitor or other devices 
and reintroduce the hand into isolette without hand 
hygiene (double touch misbehaviour);

• closing neonatal isolette doors (still considered patient 
unit) with bare hands without hygiene procedure;

• using mobile phone or computer keyboard without 
hand hygiene before touching patient unit;
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• touching operator’s “dirty zones” (e.g. glasses, hair, 
nose) without hand hygiene before performing a pro-
cedure on patient unit.

Results

A total of 1,040 actions were observed on patient or pa-
tient unit: 560 actions by nursing staff, 240 by residents 
and 240 by consultants.
Different proportions of incorrect behaviours were ob-
served according to the type of patient’s care. Table  I 
summarizes the proportion of incorrect behaviours that 
was 16% in case of complete patient assistance versus 
27% in case of extemporaneous contact, with similar 
distribution among professional roles.
Table  II summarizes the type of wrong behaviours by 
type of professional role. Glasses-hair-nose touch was 
the most frequent misbehaviour (27%), even if there 
were differences in the distribution among the differ-
ent professional roles. The most common misbehaviour 
was the “double touch” in nursing staff (30%), “glasses, 
hair or nose” in residents (35%), and “double touch” and 
“glasses hair or nose” in consultants (25% and 23% re-
spectively).

Discussion

This observational study identified occasional contact 
not followed by hand hygiene as the clue moment of po-
tential incorrect behaviours in NICU. We also identified 
“double touch” to be the commonest misbehaviour in 
nursing staff, probably due to the very high rate of inter-
vention on patient unit and often the need to adjust mon-
itors or ventilators during patient manipulation in daily 
practice. On the other hand “glasses-hair-nose touch” 
was the most frequent misbehaviour among physicians 
(resident and consultant) and this, together with mobile 
phone use, is a well known behaviour that increases the 
risk of pathogen transmission from patient to patient and 
from the hospital environment to patients [12, 13].

Correct hand hygiene procedures during healthcare re-
duce the risk of pathogen transmission, but they must 
be performed during any step of patients’ care in a cor-
rect “sequence”  [4]. In a previous study we estimated 
the mean number of daily hand hygiene procedures per 
patient in different units of our hospital and found that 
in NICU there was a large compliance with this proce-
dure [6]. However, the direct observation of health care 
workers behaviours reported in this study found the pres-
ence of many “wrong” actions by all the components of 
the team, confirming the role of direct observation to 
more precisely identify areas of intervention.
The study has also limitations, the major being the short-
term, with relatively low number of observations, and 
the absence of stratifications of risk by staff shift (day 
or night) and period at risk of understaff (e.g. week-end, 
holiday periods)  [10]. Moreover, it not takes into ac-
count also ward overcrowding by concomitant presence 
of staff, training doctors, parents [11] that can increase 
the risk of misbehaviours and decrease the possibilities 
of correct cleaning of environment [14] in some way in-
creasing the risk of health care workers’, and indirectly 
patients’, contamination.

Conclusions

This observational study clearly indicates patient’s ex-
temporaneous contact as the more frequent potential 
“high risk” moment for healthcare associated infec-
tion transmission in patient care. Our data supports the 
need to improve staff education in sporadic patient body 
contact because of the higher frequency of these short 
procedures, compared to the more complex ones (e.g. 
positioning central lines, lumbar punctures).
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Tab. I. Distribution of different behaviours during patient’s care stratified by professional roles.

Staff 
member

“Complete” assistance
(total number)

Wrong behaviours  
in complete assistance

Occasional contact
(total number)

Wrong behaviours  
in occasional contact

Nurse 160 26 (16%; 95% CI 10-22) 400 112 (28%; 95% CI 24-32)
Resident 40 7 (17,5%; 95% CI 6-29) 200 52 (26%; 95% CI 20-32)
Consultant 40 6 (15%; 95% CI 4-26) 200 50 (25%; 95% CI 19-31
Total 240 39 (16%; 95% CI 11-21) 800 214 (27%; 95% CI 24-30)

95% CI: 95% Confidence Interval.

Tab. II. Distribution of different misbehaviours during patient’s care stratified by professional roles.

Staff  
member

Observations 
(total number)

Double  
touch

Mobile  
phone

Glasses-hair-nose 
touch

Incubator  
doors

Nurse 560 169 (30%; 95% CI 26-34) 60 (11%; 95% CI 8-14) 146 (26%; 95% CI 22-30) 25 (4%; 95% CI 2-6)
Resident 240 20 (8%; 95% CI 5-11) 23 (9%; 95% CI 5-13) 85 (35%; 95% CI 29-41) 46 (19%; 95% CI 14-24)
Consultant 240 60 (25%; 95% CI 20-30) 37 (15%; 95% CI 10-20) 56 (23%; 95% CI 18-28) 12 (5%; 95% CI 2-8)
Total 1040 249 (24%; 95% CI 21-27) 120 (11%; 95% CI 9-13) 287 (27%; 95% CI 24-30) 83 (8%; 95% CI 6-10)

95% CI: 95% Confidence Interval.
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Introduction. Hospitals are known to be the most complex 
entities to manage. In fact, the main problem in healthcare 
are the expensive needs with limited resources. During the last 
years the complexity of the nurse manager role has gradually 
changed from assistance to management. However, nowa-
days the methods for quantifying the nurse managers’ skills 
and performance are not available. The aim of this study is 
to implement a method to assess and measure the skills of the 
nurse managers. An innovative indicator to globally evaluate 
the features, the professional skills and their performance is 
described. 
Methods. The authors started with an interview with the directors 
of all the nurses as the top experts of the nurse managers’ techni-
cal skills. The purpose of this step was to understand what were 

the features of a valuable nurse manager. The methods identified 
three different aspects (qualitative, quantitative and relational) 
that were transformed in a single indicator. These parameters 
also enable to identify the strengths and weaknesses of each pro-
fessional. An important implication of this score is the possible 
improvement of loss-making skills.
Results. A total of 18 centres, with their nurse managers, were 
evaluated in this study. All the results confirmed the judgment of 
the Healthcare Professions Structure Manager.
Conclusions. This assessment method, validated with these tests, 
evaluated the nurse manager’s ability to deal with personnel, 
resources and patients and to quantify his/her organizational and 
welfare performances. It is useful for planning actions that allow 
nurse managers to improve their skills.
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Introduction

The main problems in the healthcare are the expensive 
needs with limited resources. Furthermore, nowadays 
more attention is paid on the quality improvement 
of the output of each specific process. Quality is part 
of the daily routine for healthcare professionals  [1]. 
Most of the interest on the quality of care has been 
developed as a response to the recent transformations 
of healthcare system [2]. Hospitals are known to be the 
most complex entities to manage [3, 4]. Quality can be 
improved without being measured, but its measurement 
plays an important role to achieve concrete results [5]. 
For this reason, during the last years, there has been a 
surprising increase of the international emphasis on 
the measurement of competencies and performance in 
healthcare occurred [6-8]. 
The nurse manager (NM) is responsible to achieve 
hospital strategic goals and to provide administrative and 
clinical support [9-11] but this role has gradually changed 
from assistance to management over the years [12, 13]. 
Recently, Europe has followed the model of the USA by 
implementing some performance indicators [14].
Merkely et al.  [15] developed a nursing balanced 
scorecard to acquire or refine strategic approaches to 
measuring nursing performance. Krugman et al.  [16] 
implemented a nurse manager (NM) performance 

profile to provide a comprehensive evaluation of staff 
and unit trend. Although several papers described the 
performance indicators and their correlation to the 
quality of care, the method to quantify the skills of NMs 
skills and their performance is still missing.
The purpose of this study is to describe the quantitative 
and qualitative assessment of the skills of NMs, and 
implement a method to assess and measure NM skills.

Methods

This study was conducted in level I hospital care from 
January to December 2015.
Figure 1 shows the organizational charts of the nurses in 
this institution. 
The authors followed the method described by Fain et 
al. [17] (Fig. 2).

Study design

Phase 1
A literature review was conducted to identify the 
variables describing the skills of the NM. 
A list of hypothetically identified variables describing 
the skills of the NM has been validated with the interview 
of the director of nurses and technicians.
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Three main aspects to include in the final assessment 
were: 
• qualitative items;
• quantitative items;
• complains reported to the Public Relation Office 

(PRO).

Phase 2
The design of the study is a quantitative research.
The qualitative items (QL*) were strictly connected to 
patient safety and the quality of care and consisted of 
six features:
1. hygiene;
2. organization;
3. health;
4. drugs and narcotics;

5. kanban;
6. staff room (only for the wards).
All the defined qualitative items were assessed by the 
head of NM of each level (Fig. 1) through the objective 
evaluation template designed by the authors to critically 
detect all the parameters through physical inspection. 
Figures  3-8 show the evaluation template used in the 
setting of the present study by the head of NM of each 
level to conduct the inspection. The inspection started 
with the extractions of three random Hospital Discharge 
Registers (HDR). The correctness of the following 
parameters has been assessed: completing HDRs, use 
of devices according to the law, patient identification 
bracelets, therapy administration and management of 
prosthetics containers, presence of hand cleaning solutions 
and hygienic conditions. “Kanban” referred to the correct 
application of the hospital strategical project. The wards 
applied this lean technique to manage the product supply.
The head of the nurses and the technicians customized 
the relative weight applied to each ward in order to 
have balanced data. All relative weights applied for the 
analyzed ward are reported in Table I. 
Qualitative parameters were translated into a single 
qualitative indicator (QL*).
The quantitative items (QN*) measured the ability 
of NMs to organize the work of their center with the 
assigned staff.
Each ward was compared with the ward of the same 
level according to intensive care model (Fig. 1). 
The management of the overtime hours of the nurses was 
assessed. The parameter was calculated by summing 
the two items: R* and HO*. The ratio (R) between the 
days really worked by the nurses and the days of patient 
hospitalization was used as a parameter to compare 

Fig. 1. Organization charts of the nurses in this hospital.

Fig. 2. Steps of the method adopted by the authors.

Tab. I. Weights of the different structures for the qualitative aspect.

Structure Hygiene Organization Health Drug and narcotic Staff room Kanban
Wards 25% 10% 30% 25% 5% 5%
Emergency department 35% 15% 20% 30% 0% 0%
Intensive Care Unit 30% 10% 30% 30% 0% 0%
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different wards (by number of beds and staff) of the 
same level (Fig. 9). 
R compared the amount of time work nurses’ (hours of 
daily work) with the amount of time dedicated to the 
patients. A small ratio reflected a better performance of 
the NM and higher ratio a worse parameter. 
Finally, the mean value of R for each level (µRL) and the 
standard deviation ( RL) were calculated. The Gaussian 
distribution method was used for the attribution of 
the score R* as shown in Figure 10. The range of R* 
was from 2,5 to 15 points: 2,5 points reflected a worse 
performance whereas 15 points an excellent performance 
comparing it to the average of the level.
This means that for each ward R* was calculated as the 
result of the distance (±  ) of it between the average (µ) for 
the belonging level (Fig. 10). Moreover, the overtime hours 
of each nurses for each ward (HO) has been considered. 
The overtime hour average for each level (µHOL) and the 
standard deviation ( HOL) of each level were calculated. 
Thereafter the score, HO*, was attributed using the 
Gaussian method (Fig. 10). The HO* score ranged from 
2.5 to 15 points and also in this case 15 points meant an 
excellent performance whereas 2.5 a minimum value.
The quantitative items (QN*) was the sum of R* and HO* 
and it ranged from 5 (minimum value of performance) to 
30 points (maximum value of performance). For clarity 
we converted QN* into a number in scale 0-100 with a 
proportion. 

The last aspect of the analysis focused on commendations 
and complaints submitted to the Public Relation Office 
(PRO) by patients and their relatives. The PRO collected 
each day the voluntary opinions of the patients and of their 
relatives for each ward. A score was assigned depending on 
the number of commendations and complaints. 
The number of commendations (C1) and complaints (C2) 
for each ward were summed up and the average of C1 and 
C2 for each level (µC1L and µC2L) was calculated with 
standard deviations ( C1L and C2L) of each level. The 
relative scores, C1* and C2*, were attributed using the 
Gaussian method (Fig. 10). The same approach used for 
the quantitative item was used as showed in Fig. 10 with 
a range from 2.5 to 15 points. The indicator for this aspect 
was C* and it was the sum of C1* and C2* and ranged 
from 5 to 30 points. For clarity, C* has been converted in a 
number on a scale between 0-100 with a proportion. 
The final performance indicator of each nurse manger’s 
P was calculated as the sum of QL*, QN* and C* and it 
was translated, for clarity, into a 0-100 scale through the 
proportion (P*).

Phase 3
The data collection for the qualitative aspect was conducted 
during the routine ward inspection (3 times a year) as 
prescribed by law. The survey, reported in Figures 3 to 8, 
was composed by four pages signed by the NM level (the 
inspector) and by the NM (the person inspected). Thereafter, 

Fig. 4. Organization evaluation template.

Fig. 3. Hygiene evaluation template.
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the results were anonymously reported by a secretary in 
Microsoft Excel table that automatically converted the 
results in the vote. This excel file has been assessed by an 
industrial engineer. For each positive answer a point was 
assigned.
The quantitative aspect was calculated through the data 
provided by:
• the human resources office of the hospital. These 

data consisted of the nurses’ timesheets divided by 
those belonging to the ward.

• The informatics unit of the hospital. These data 
consist of the sum of the length of stay of the patients 
divided by those belonging to the ward.

The commendations and complaints data is a list of them 
divided by those belonging to the ward.

Phase 4

Three parameters for 18 nurse managers of the hospital 
were calculated following the method reported in Phase 2.

Results 

A test on two different wards was conducted to verify the 
validity of the analysis. The two wards selected for the test 
were selected by the head of the nurses and technicians. 

Fig. 5. Health evaluation template.
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Fig. 7. Kanban evaluation template.

Fig. 6. Drugs evaluation template.



C. PATRONE ET AL.

E234

Ward 1 was hypothesized to be the most well managed of 
the hospital and ward 2 the worst one. The method proposed 
by the authors reflects exactly this situation because ward 
1 achieved a total result of P1* of 83/100 instead ward 2 
obtained a P2* of 46/100.
After this initial test, the analysis was extended to all the 
other departments: inpatient wards, Emergency department 
and intensive care unit. The ward names and the names 
of the NMs were converted in anonymous form for the 
conduction of this study. A total of 18 structures, with 

related NMs, were evaluated in this study. Four of these 
structures belong to Level 1, 5 to Level 2_surgical, 4 to 
Level 2_medical and 5 to Level 3. Final results are ordered 
in a classification reported in Table II. 

Discussion

This study was carried out for the increasing attention on the 
role of NM into clinical nursing skills [18]. A proof of this is 
that a literature review has been conducted on this topic [19]. 
According to Boomer et al. [20] the NMs play an essential 
active role for the growth of the performance of the nursing 
staff. In fact, a deep association exists between the leadership 
of the NM and the nurse performance [21]. The staff members 
are strongly influenced by their leader’s practices who can 

Fig. 10. Gaussian distribution for the assignment of the points for the quantitative and the relational aspect.

Fig. 8. Staff room evaluation template.

Fig. 9. R formula.
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make the difference in their performance [21]. A successful 
leader achieves important results for the team whereas an 
incapable one is unable to encourage the group. Krugman 
et al. [16] studied the method to implement a NM profile in 
order to improve th unit performance. In addition, Krugman 
et al.  [16] underlined how… “Traditional methods of 
evaluating NMs, such as meeting budget targets, employee 
ratings, or facility benchmarks, may not provide a complete 
picture of performance”. A 1-page 2-sided visual graphic 
picture of quality data has been used in this paper to develop 
the manager profile. Many parameters have been measured 
from different databases including specific nurse scales. 
All these parameters have been reported in the poster. The 
result of this work is, on the one hand, an extremely detailed 
report and, on the other, not immediately understandable by 
everyone results such as the final outcome implemented in 
the present work (Tab. II). In fact, an in-depth study of the 
document is required to understand all the data. In addition, 
much strictly nursing performance has been reported instead 
of performance directly related to the NM. Moreover, all the 
NMs are evaluated in the same way without characterising 
the skill required for the different wards. It is essential that 
each NM is valued with a key performance indicator and a 
related target value fitting with the actually required skills 
according to the ward or to the emergency department 
directed by the NM. In this paper the head of the nurses of 
the hospital customized it. Furthermore, the present method 
allows to assess the ability of the NM to manage personnel, 
resources and patients and to quantify his/her organizational 
and welfare performances. This partition of the evaluation 
into the three parameters has allowed to highlight the 
different characteristics of each NM and the most effective 
areas besides those where improvement is needed.
Another applicability of the present system was to plan 
actions to improve personal skills and to identify strengths 
and weaknesses. In addition, from the NM point of view, 

the hospital requests have been quantified. Monitoring 
their own performance year by year, head nurse could 
understand if they were on the right way to improving their 
professionalism. 
This study has some limitations, especially in the aspect 
concerning commendations and complaints. The latter are 
spontaneously expressed by patients and family members. 
Unfortunately, the PRO collects all the commendations and 
complaints but, at the moment, it is not able to separate 
the reason of the reporting. In other words, a patient can 
report a complaint for the collapsing infrastructures or for 
the bad manner of a doctor. In the method showed all the 
complaints and the commendations are attributed to the 
skills of the NM. In a future study the authors will also 
implement a method to evaluate the performance of the 
nurse and technician managers of different structures in 
reference to operating rooms, labs and ambulatory care. 
With this article, we hope also to increase interest on 
performance indicators for NMs and stimulate research 
activities on their validity in different national set-ups in 
Europe. 

Conclusions

In this study the authors implemented a unique NM 
performance indicator. This indicator is formed by 
quantitative and qualitative items. This method allowed 
to numerically quantify the technical skills of NM. 
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Tab. II. Final results of the study.
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manager

Qualitative 
aspect (QL*)

Quantitative 
aspect (QN*)

Relational 
aspect (C*)

Tot/300
(P)
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2_medical H 77 67 50 194 65
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Introduction. Diabetes is one of the most common chronic 
illnesses with complications. The objective of this study was 
to determine socio-cognitive determinants of diabetes pre-
ventive behaviors among sample of at risk group based on 
intervention mapping approach (IM) in Kermanshah, the west 
of Iran. 
Methods. This cross-sectional study conducted among a total 
of 200 male and female aged more than 30 years old referred to 
health centers that randomly selected to participate voluntar-
ily, during 2018. Participants filled out a self-report question-
naire. Data were analyzed by SPSS version 16 using bivariate 
correlations and linear regression at 95% significant level.

Results. The mean age of respondents was 38.4 years [95% 
CI:  37.3, 39.4], ranged from 30 to 56 years. Socio-cognitive 
determinants were accounted for 40% of the variation in dia-
betes prevention behaviors F = 35.559, P < 0.001. As well as, 
perceived self-efficacy, perceived severity, and perceived bar-
rier were the most influential predictors on diabetes preventive 
behaviors. 
Conclusions. It seems that planning health promotion programs 
to reduce barrier to perform diabetes preventive behaviors 
and increase confidence towards ability to perform preventive 
behaviors, and seriousness about sides effect of diabetes may 
be usefulness of the results in order to promotion of diabetes 
preventive behaviors among at risk group.
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Introduction

Diabetes has been known as a major health problems 
and the most common metabolic disorder with several 
complications [1]. About 2% diabetics’ patients experi-
ence blindness after 15 years, visual impairment after 
10 years and 50% neuropathy; overall, the risk of death 
for diabetics is twice higher than of non-diabetics  [2]. 
According to the World Health Organization, the num-
ber of diabetics’ patients will double by 2030; the preva-
lence of diabetes among Iranian adults was reported 
10.3%, including 9.3% in men and 11.1% in women, it 
was estimated that the prevalence of diabetes among the 
population over 30 years old in Iran was more than 14% 
in 2016 [3]. The proportion per diabetic patient, there is 
at least one undiagnosed patient in developed countries, 
while in developing countries; the situation is complete-
ly different so that the proportion per diabetic patient, 
there may be up to four undiagnosed patients [4]. 
Type 2 diabetes accounts for about 90 to 95% of all di-
agnosed cases of diabetes, which is the major cause of 
it related to lifestyle and genetics  [5]. There is strong 
evidence that alterable risk factors such as obesity and 
physical inactivity are the most important determinants 
that are fundamentally dependent on the lifestyle  [6]. 
Considering the increasing the number of diabetic cases 

globally, one of the main strategies for preventing and 
controlling the disease among the at-risk group is to in-
crease the knowledge of predisposing factors, compli-
cations, and disease progression  [7]. Recent research 
also suggests that changes in lifestyles among the at-risk 
group can prevent, control or, at least, delay Incidence of 
disease [8]. Lifestyle includes a range of daily activities 
such as eating, sleep and rest habits, physical activity 
and exercise, weight control, and smoking, which can 
largely be effective in prevention and control of chronic 
lifestyle-related diseases such as diabetes [9]. Although 
identification of all determinants affecting on health be-
haviors is complicated, identifying some of the effective 
determinants can facilitate predicatively of the healthy 
behavior and helps to health promotion professionals 
to develop intervention programs [10-13]. Several stud-
ies pointed out the role of cognitive determinants in the 
prevention or control of diabetes [14-22]. Therefore, it 
seems that the first step in identifying effective determi-
nants by behavioral science professionals is the use of 
scientific frameworks and one of the common themes 
is the intervention mapping approach, which has been 
commonly used in the past three decades [23]. Interven-
tion mapping approach has been used in several studies 
of diabetes [24, 25].
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Regarding the importance of the problem and also the 
absence of similar studies in this regards with using of 
the intervention mapping approach among Iranian popu-
lation, our intervention mapping approach based study 
addressed on determining of the socio-cognitive deter-
minants of diabetes preventive behaviors among a sam-
ple of the at-risk group in Kermanshah, the west of Iran.

Materials and methods

Procedure and sampling
This cross-sectional study was conducted among 
200 male and female aged more than 30 years old re-
ferred to health centers in Kermanshah city, the west of 
Iran, during 2018. Diabetes screening program in Iran 
is done with the aim of diabetes early detection among 
people more than 30 years old [26]. The sample size was 
calculated at a 95% significance level according to the 
evidence [3] and a sample of 200 was estimated. To en-
roll the subjects and data collection the following stages 
were done. Forasmuch as Kermanshah city has eight ge-
ographical regions and twenty-two health centers, at the 
first stage, the city was classified based on the division 
of the geographical region, next for each social class one 
health centers were randomly selected (a total of eight 
health centers were selected). Then, among the subjects 
accessible in the health centers some of them randomly 
enrolled. Only the subjects aged more than 30 years old 
were eligible to participate. Of the population of 200, 
162 (81%) signed the consent form and voluntarily 
agreed to participate in the study.

Measurements
Questionnaire included three sections that comprised of 
48 items.

(A) Demographics 
Demographics variable were; age (year), sex (female, 
male), level of education (under diploma, diploma, and 
university), occupation (employed, self-worker, and house-
wife) and positive family history of diabetes (yes, no).

(B) Socio-cognitive determinants 
The items which had evaluated the socio-cognitive deter-
minants were driven from the scales of diabetes preven-
tion behaviors [14-22] and also used the first and second 
steps of the intervention mapping approach [24]. There 
were 40 items which measured the six determinants 
includes; 1) attitude, 2) subjective norms, 3) perceived 
susceptibility, 4) perceived severity, 5) perceived barri-
ers and 6) perceived self-efficacy. Three items measured 
attitudes towards the diabetes preventive behaviors (e.g., 
I believe that regular physical activity is effective in pre-
venting diabetes). Three items measured the subjective 
norms towards the diabetes preventive behaviors (e.g., 
if I doing diabetes preventive behaviors, my friends will 
confirm it). Four items measured the perceived suscepti-

bility towards the diabetes preventive behaviors (e.g., If 
I don’t have physical activity, maybe I get diabetes com-
plications). The perceived severity towards the diabetes 
was measured by six items (e.g., I think that diabetes is 
a serious disease). Seven items measured perceived bar-
rier to doing diabetes preventive behaviors (e.g., I don’t 
have enough time to doing diabetes preventive behav-
iors). Moreover, ten items were designed to perceived 
self-efficacy towards the diabetes preventive behaviors 
(e.g., I believe that I can do regular physical activity). In 
order to facilitate participants responses to the attitude, 
perceived susceptibility, perceived severity, perceived 
self-efficacy, and perceived barrier items were standard-
ized to a five-point Likert type scaling, ranging from 5 
(strongly agree) to 1 (strongly disagree). As well as, A 
two-order response scale yes (score 1), no (score 0) was 
developed to measure construct of subjective norms. Es-
timated reliability using alpha Cronbach coefficient for 
each cognitive determinants questionnaire were as fol-
lows: attitudes (α = 0.68); subjective norms (α = 0.70); 
susceptibility (α =  0.74); severity (α =  0.88); bar-
rier (α =  0.87); self-efficacy (α =  0.95); and behavior 
(α = 0.71). Furthermore, alpha Cronbach of the meas-
urement tool was equal to 0.78. The results from reliabil-
ity analysis suggested an acceptable internal consistency 
for the questionnaire.

(C) Diabetes prevention behaviors 
Three questions with yes or no response developed to 
evaluate diabetes prevention behaviors, “Have you doing 
regular physical activity, healthy diet, and Blood glucose 
measurement during last week?”. The reliability coef-
ficient for the diabetes prevention behaviors was 0.71.

Ethical considerations
The Research Ethics Committee of Kermanshah Univer-
sity of Medical Sciences (KUMS) approved the study 
protocol (KUMS.REC.1397.813).

Data analysis
Quantitative determinates were expressed as means with 
SDs, and qualitative/categorical ones as frequencies and 
percentages. Bivariate correlations were performed to 
determine the correlation between socio-cognitive de-
terminants of diabetes preventive behaviors among the 
participants. As well as, linear regression analysis for 
predict the variation in diabetes prevention behaviors 
based on socio-cognitive determinants. The level of 
significance was (P < 0.05). Data were analyzed by the 
SPSS version 16.

Results

The mean age of respondents was 38.4 years [95% 
CI: 37.3, 39.4], ranged from 31 to 56 years. The mean 
age of women was 38.38 (SD: 6.58), and mean age of 
men 38.63 (SD: 6.33); and there was no significant dif-
ference between age among men and women (P: 0.809). 
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58% (94/162) of participants were women and 42% 
(68/162) were men. 19.1% (31/162) of participants re-
ported positive family history of diabetes. Respectively 
30.2% (49/162), 30.9% (50/162), and 38.9% (63/162) of 
participant’s were reported employed, self-worker and 
housewife.
Correlations between the socio-cognitive determinants 
and diabetes preventive behaviors were shown in Ta-
ble I. Our results indicate that for the sample, perform 
diabetes prevention behaviors was significantly related 
to attitude (r  =  0.272), subjective norms (r  =  0.219), 
perceived susceptibility (r = 0.205), perceived severity 
(r = 0.336), and perceived self-efficacy (r = 0.542), while 
inversely correlated with perceived barrier (r = – 0.444). 
In addition, we use of multivariable linear regression 
models and backward methods for predict the variation 
in diabetes prevention behaviors based on socio-cog-
nitive determinants. As can be seen in Table II, collec-
tively, socio-cognitive determinants were accounted for 
40% of the variation in diabetes prevention behaviors, 
F = 35.559, P < 0.001. Final model selected in the step 4.

Discussion

The aim of this study was to determine socio-cognitive 
determinants related to perform diabetes preventive be-
haviors among male and female at risk for diabetes in 
Kermanshah, the west of Iran. The results of the present 
study indicated that participants was received about half 
of score of perform diabetes preventive behaviors. This 
result is similar to the results reported by other stud-
ies in Iran  [3,  27]. For example, Abedini et al carried 
out a research on diabetic’s patients with aim investi-
gate the knowledge and practice of patient self-care in 
Qom and reported that diabetic patients had average of 
self-care behavior  [27]. Our finding indicated perform 
diabetes preventive behaviors was not appropriate; in 
other hand, several studies indicated comprehensive pre-
ventative health education programs need to focus on 
socio-cognitive determinants that explain health-related 
behaviors  [23]. In addition our findings indicated that 
three determinants of perceived self-efficacy, severity 

and barrier were the main predictors of perform diabetes 
preventive behaviors among participants.
In many studies was reported the positive role of self-
efficacy in preventing or adherence to treatment behav-
iors among diabetic patients. For example, Stuifbergen 
et al.  [14] showed that promoting self-efficacy related 
to health behaviors helps to develop and improve these 
behaviors. In addition, Berg et al.  [15] and Tamirat et 
al. [16] suggested similar findings in their studies, which 
was in line with findings from our study. These stud-
ies showed that increasing self-efficacy correlated with 
following the recommended behaviors in the adherence 
treatment and control of diabetes. Self-efficacy involves 
the individual’s confidence in the ability to organize the 
activities and successfully conduct the desired behavior 
in order to achieve the desired result under given condi-
tions, and the more this assurance is, the more easily the 
health behaviors is performed [28]. In line with activa-
tion of self-efficacy construct, professionals should use 
methods such as verbal persuasion, modeling, encourag-
ing emotional and behaviors along with the acceptance 
of failure as a natural part of the learning process to im-
prove patient self-efficacy  [23]. Considering the influ-
ential role of self-efficacy in adopting preventive behav-
iors, compliance treatment and control, it is suggested 
that health-care intervention planners must pay special 
attention to promoting community-based interventions.
The perceived severity construct in this study was in-
troduced as the second predictor of the model. In this 
regard, Tan et al. suggested that weak performance of 
diabetes prevention behaviors had a significant relation-
ship with patients’ low perceived severity [17]. Pinto et 
al. also suggested perceived risk as the most important 
construct to predict adopting health behaviors among 
diabetic patients  [18]. This finding stresses the impor-
tance of perceived severity while designing health in-
terventions. To design interventions for promotion of 
perceived severity among diabetic patients, Patino et al. 
suggested that the focus of programs should be on the 
short-term complications of diabetes, in order to see an 
appropriate increase in perceived threat levels among 
patients  [16]. A high level of perceived severity may 
also increase adherence to health behaviors. For exam-

Tab. I. Correlation between socio-cognitive determinants of diabetes preventive behaviors among the participates.

Determinants Mean (SD) Range X1 X2 X3 X4 X5 X6
X1. Attitude 11.70 (2.94) 3-15 1
X2. Subjective Norms 2.24 (1.03) 0-3 0.099 1

0.212
X3. Susceptibility 15.22 (2.97) 4-20 0.215** 0.244** 1

0.006 0.002
X4. Severity 20.60 (5.14) 6-30 0.055 0.165* 0.210** 1

0.495 0.036 0.007
X5. Barrier 15.96 (5.86) 7-35 – 0.340** -0.265** – 0.236** – 0.096 1

< 0.001 0.001 0.003 0.224
X6. Self-efficacy 34.70 (9.42) 10-50 0.394** 0.261** 0.198* 0.128 – 0.495** 1

< 0.001 0.001 0.011 0.104 < 0.001
X7. behaviors 1.29 (1.16) 0-3 0.272** 0.219** 0.205** 0.336** – 0.444** 0.542**

< 0.001 0.005 0.009 < 0.001 < 0.001
*: P < 0.05 Level; **: P < 0.01 level.
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ple, Ayele et al. in their study among diabetic patients in 
Ethiopia showed that high levels of perceived severity 
could significantly elevate self-care behaviors by 12.3% 
odd ratio [20]. According to our finding, and introduc-
ing perceived severity as the second influential construct 
in the hypothesized model, it seems necessary to focus 
on it while designing interventions. Regarding the per-
ceived severity, which was chosen as one of the predic-
tive constructs in this study, it should be mentioned that 
although in several studies the less role of constructs 
based on fear in encouraging and modifying behavior 
has been emphasized  [29], contrary to these results, 
studies on Iranian society reported the stronger role of 
these constructs [30] which needs to be further reviewed 
and perhaps in the closest analysis, these results are at-
tributed to the cultural context of the Iranian community, 
especially in more traditional societies.
Another finding of the present study was the importance 
of perceived barriers as the third determinant in predict-
ing the hypothesized model. In this regard, Chao et al. 
described the high level of perceived barriers as the most 
important predictor to noncompliance of proper treat-
ment among diabetic patients [21]. In line with the find-
ings of this study, Rickheim et al. introduced perceived 
barriers as the most important predictor to diet and meta-
bolic control among diabetic patients [22].
Finally, the findings of our study indicated that inves-
tigated constructs could predict 40% of the variance of 

diabetes prevention behaviors among at risk grope. This 
finding was largely in line with other studies in this area. 
For example, Chen et al showed that self-efficacy; his-
tory of diabetes and awareness estimated 59% of the 
variance in self-care behaviors among pre-diabetic pa-
tients [31]. 
Though this research faced several strengths such as us-
ing intervention mapping approach to assess the cogni-
tive-related behaviors of diabetes prevention in Iranian 
society; it had some limitations such as being limited to 
Kermanshah city in western Iran that made it difficult 
to generalize it to the whole society. About thirty-eight 
participants did not finish the study and rejection rate of 
our study was 19% was another limitation to the present 
study, which suggests that similar studies should be car-
ried out in other communities with a larger sample size, 
so that the generalizability of the results cannot be ad-
dressed.

Conclusions

The results of the present study indicated that socio-
cognitive determinants were accounted for 40% of the 
variation in diabetes preventive behaviors and perceived 
self-efficacy, severity and barrier were the most influen-
tial predictors on perform diabetes preventive behaviors.

Tab. II. Predictors of the Diabetes preventive behaviors among the participants.

Model Un-standardized 
coefficients

Standardized 
coefficients

T P value

B Std. error Beta
Step 1
Constant – 1.197 0.715 – 1.674 0.096
Attitude 0.014 0.034 0.029 0.421 0.674
Subjective norms 0.015 0.075 0.013 0.201 0.841
Susceptibility 0.006 0.026 0.015 0.226 0.822
Severity 0.059 0.014 0.260 4.057 < 0.001
Barrier – 0.042 0.015 – 0.211 – 2.851 0.005
Self-efficacy 0.048 0.009 0.386 5.123 < 0.001
Step 2
Constant – 1.181 0.708 – 1.667 0.098
Attitude 0.014 0.034 0.028 0.411 0.681
Subjective norms 0.007 0.026 0.017 0.264 0.792
Severity 0.059 0.014 0.261 4.111 < 0.001
Barrier – 0.042 0.014 -0.213 – 2.918 0.004
Self-efficacy 0.048 0.009 0.388 5.221 < 0.001
Step 3
Constant – 1.102 0.640 – 1.723 0.087
Attitude 0.015 0.034 0.031 0.450 0.653
Severity 0.060 0.014 0.264 4.248 < 0.001
Barrier – 0.043 0.014 – 0.216 – 2.988 0.003
Self-efficacy 0.048 0.009 0.389 5.252 < 0.001
Step 4
Constant – 0.945 0.535 – 1.766 0.079
Severity 0.060 0.014 0.264 4.258 < 0.001
Barrier – 0.044 0.014 – 0.221 – 3.129 0.002
Self-efficacy 0.049 0.009 0.398 5.608 < 0.001
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Introduction. Description of the lifestyles of employees of the 
Siena University Hospital (Azienda Ospedaliera Universitaria 
Senese: AOUS), as assessed through a Workplace Health Promo-
tion (WHP) project in the two-year period 2017-18; assessment of 
possible short-term effects of integrated health promotion inter-
ventions in the workplace, within the framework of the Tuscany 
WHP network, as applied in the AOUS and involving about 1,000 
workers.
Methods. A cross-sectional study and a pre-post evaluation of data 
collected by means of anonymous questionnaires in two phases: 
before the beginning of the programme and after 12 months. 
Results. Twelve months after the start of the programme regard-
ing diet (consumption of fruit and vegetables) and physical activ-
ity, the positive effects that emerged were not statistically signifi-
cant. No differences were observed between gender or profes-

sional categories. The employees’ perception of the programme 
was satisfactory.
Conclusions. Albeit within the methodological limits of the 
assessment, the results showed that the diffusion of some 
major risk factors for chronic diseases had not decreased after 
12 months’ exposure to the programme. However, monitoring of 
these risk factors needs to be continued over a longer period, in 
order to detect the appearance of the expected changes in the long 
term. Moreover, it is essential to continue monitoring by sex and 
professional category, in order to pick out any differences and, if 
possible, take remedial actions. Further studies, in collaboration 
with the pertinent physicians, are desirable, since integrating data 
collected during health surveillance with a limited set of indica-
tors of general risk factors may help to promptly identify possible 
health needs among employees.
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Introduction

Workplace Health Promotion (WHP) programmes 
are coordinated strategies for promoting the health of 
workers; they include policies, environmental support 
and activities in the workplace that are aimed at 
fostering the adoption of behaviours conducive to well-
being [1]. The WHP project differs from programmes 
of health and safety in the workplace, in that the latter 
focus on the prevention of injury, while the WHP is 
aimed at preventing non-communicable, lifestyle-
related diseases [1]. Owing to the shortage of controlled 
studies in this area, and to the heterogeneity of the 
interventions assessed, good levels of evidence have not 
yet been reached. Nevertheless, in recent years, evidence 
of the efficacy of some health promotion interventions 
in working environments (WHP) has grown [2-8]; these 
initiatives have been particularly effective in reducing 
general risk factors for health and absenteeism due to 
illness  [9]. Moreover, some of these risk factors, such 
as smoking, alcohol consumption and behaviour while 
driving vehicles, are also closely connected with work-
related risks; they might therefore be better controlled if 
tackled both from the point of view of safety at work and 
from that of health promotion [10]. 
It is very difficult to evaluate complex programmes. 
However, the best results are achieved when the proposed 

interventions are supported by evidence of efficacy, 
when several risk factors are tackled (multicomponent 
programmes) over a medium-long period, when 
interventions are integrated with programmes to 
promote safety, and when significant modifications are 
introduced into the working environment [11-13], as in 
the case of the WHP project. As testified by the literature, 
the benefits accruing to employees of the companies 
participating in the WHP project include a lower risk 
of non-communicable diseases and an improvement 
in healthy practices (e.g. physical activity and eating 
habits)  [14-18]. In addition, the companies themselves 
benefit in terms of improved market value  [19] and 
returns on investments [15, 20]. Evidence of the impact 
of WHP on productivity is mixed; a recent review [21] 
was inconclusive, while a meta-analysis found limited 
benefits for health and productivity  [22]. It should, 
however, be pointed out that the Return On Investment 
(ROI) utilised in studies conducted in North American 
companies cannot be directly transferred to the Italian 
setting, in which the benefit yielded by a reduction 
in absenteeism due to illness can be expected, while 
the benefit of insurance savings cannot. Clearly, the 
evaluation of such programmes is problematic  [23]. A 
systematic review conducted in 2013 [24] identified 307 
studies that had assessed WHP programmes, only nine 
of which were deemed to be of good methodological 
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quality, and only seven used adequate methods to 
evaluate the efficacy of the interventions. Nevertheless, a 
recent meta-analysis [25] of the efficacy of single WHP 
interventions concluded that the evidence accumulated 
over the last three decades indicated that programmes 
which were well designed, well implemented and 
based on the principles of evidence could yield positive 
outcomes in terms of both economy and health. 
With regard to the implementation of effective 
interventions, certain limitations of the currently 
available evidence-based indications have been 
identified: the absence of operative indications, the lack 
of a standardised reproducible model of intervention, 
and the lack of adaptation of these interventions to the 
Italian setting [11].
The aim of the present study was to analyse the first 
results of the WHP project in the University Hospital of 
Siena (AOUS) after application of the programme for 
12 months, by comparing the diffusion of risk factors 
before and after implementation of the interventions, 
with a view to determining whether changes in the risk 
profile of workers had already taken place in the short 
term.

Methods

The Tuscany Region’s WHP
The Tuscany Region is currently running a structured, 
multicomponent, standardised WHP programme 
(Workplace Health Promotion: http://www.regione.
toscana.it/lavoraresicuri/whp) based on a pathway 
of free accreditation for companies that adopt good 
practices for the control of the main risk factors for 
chronic non-communicable diseases. Designed and 
tested by the European Network Workplace Health 
Promotion (ENWHP) [26], this system has been adopted 
by the Tuscany Region, which in 2016 adhered to the 
programme through the Regional Council’s resolution 
n.  1078 2/11/2016. The Tuscany Region’s programme 
of health promotion in the workplace was recognised by 
the ENWHP as a model of good practice, both because 
it was in line with the Luxembourg Declaration and 
because it was deemed to contribute to the diffusion of a 
new culture of health and safety in the workplace. 
Organisations that take part in the Tuscany Region’s 
WHP can apply to join the ENWHP and, if they can 
demonstrate that they have fully implemented the 
provisions of the regional programme, can obtain 
certification by the network.
The good practices required are enacted by the companies 
themselves through the use of internal resources and 
with consultation and monitoring by the personnel 
of the pertinent Local Health Authorities. Each year, 
the companies choose two different topics (from the 6 
proposed: Diet, Smoking, Physical Exercise, Alcohol 
and Addiction, Road Safety, and Well-being and Life-
Work Reconciliation). In each of these areas, they are 
required to implement at least three “good practices”, 

which are chosen from among those listed in a specific 
manual  [27] (q.v. for a detailed description of the 
individual interventions proposed). The WHP manual is 
equipped with numerous annexes that refer the reader to 
instruments, materials and contents drawn up by national 
(Ministry of Health, National Health Institute, “Gaining 
Health” Campaign…) and international (WHO, 
EU  -  Occupational Safety and Health Administration, 
ENWHP) institutions. The good practices suggested 
include both interventions supported by solid evidence 
and initiatives aimed at communication and raising 
awareness. The sixth topic area of the program, “Well-
being and Life-Work Reconciliation”, encompasses a 
wide variety of initiatives, all of which help to improve 
quality of life, but the results of which are difficult to 
measure in terms of health. The programme includes 
a monitoring system, which enables indicators to be 
produced on the basis of anonymous questionnaires 
administered to employees at different time-points. In 
the AOUS, where testing of the programme started in 
2016, a total of about 1,000 employees were recruited, 
which corresponds to over 40% of the entire workforce. 
In 2018, the data-collection system first yielded enough 
information to enable comparison of the diffusion 
of the main risk factors among the workers who had 
participated in the programme for at least 12 months. 
The aim of the present study was to assess any tangible 
short-term effects of this programme of health promotion 
in the workplace.

Study design 
The study entailed a randomised pre-post comparison of 
indicators recorded after the implementation of specific 
interventions for health promotion. The data were 
gathered by means of a self-administered, anonymous, 
internationally validated, online questionnaire. 
Before proceeding to fill in the online questionnaire, the 
participants gave their consent to the use of the data in 
aggregate form. The judgement of ethical propriety was 
provided by the Ethics Committee of the Local Health 
Unit Tuscany South-East.

Instruments
The comparison was carried out on the aggregate data 
on the diffusion of risk factors among the workers. The 
questionnaire comprises 35 items concerning: sex, age, 
occupational level, anthropometric parameters (weight, 
height), habitual level of physical activity, eating 
habits, smoking, road accident risks, consumption of 
alcohol and other drugs, and the quality of relationships 
with family members, colleagues and superiors. The 
text of the questionnaire is available online  [27]. The 
anthropometric parameters (weight, height) are self-
reported. The duration of exposure to the interventions 
contained in the programme was 12 months. 

Inclusion criteria 
The sample population is very heterogeneous, consisting 
of subjects from several healthcare, medical, technical 
and administrative professions. For this reason, any 
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differences among the various categories of workers 
will be taken into account in the analyses. Online 
administration of the questionnaire was publicised 
by means of both the internal newsletter and e-mail 
contacts with employees on the hospital mailing list; 
potential respondents were informed that they could 
participate in the project within a one-month period, 
starting from a specific date. During this one-month 
period, two reminders were sent to those on the mailing 
list, to encourage participation. All those who accessed 
the website through the link provided, and who gave 
their consent to participate, were enrolled in the study. 
On a total population of about 2,400 employees, 968 
completed the pre-intervention questionnaire, and 1,108 
completed the post-intervention questionnaire. The 
number of participants and the random nature of their 
participation ensure that the sample is representative.

Interventions implemented

Diet

First good practice
In the refectory, fresh fruit and vegetables were made 
available at least three days a week, and notices were 
posted to publicise the “Tuscan Dietary Pyramid” 
(Piramide Alimentare Toscana, PAT), the IARC 
guidelines, instructions for calculating Body Mass 
Index (BMI) and material regarding the project “Anche 
al lavoro… e vai con la frutta - Eat fruit even in the 
workplace” [28]. 

Second good practice
The refectory staff was specifically instructed as to the 
correct sizes of portions to serve, and notices indicating 
the appropriate quantities of food were posted in the 
refectory. Employees were also informed about portion 
sizes through the hospital’s official communication 
channels (leaflets in wage packets, hospital newsletter 
and mailing list, and a page devoted to the project in the 
intranet network).

Promotion of physical activity 

Third good practice
Notices encouraging the use of the stairs were posted 
in lifts; promotional posters (at least 1 for every 60 
workers) were affixed in highly frequented areas; and 
messages were circulated in wage packets (at least 3 per 
year) and in the hospital newsletter and mailing list. 
BMI was calculated by applying the formula: body 
weight (kg)/height (m2) and was analysed both as a 
continuous and as a categorical variable. According 
to the World Health Organization Growth Reference, 
normal-weight participants have a BMI between 18.5 
and 24.9  kg/m2, overweight participants have a BMI 
between 25.0 and 29.9  kg/m2, and obese participants 
have a BMI of 30.0 kg/m2 or greater [29]. 
Sedentariness was assessed by means of specific items 
in the questionnaire. As an indicator of result, we used 

the proportion of individuals who stated that they hardly 
ever engaged in physical activity outside working hours 
(multiple-choice item); the option “outside working 
hours” was used because it describes the amount of 
physical activity that depends directly on the individual’s 
volition. 

Statistical analysis
The results of the questionnaires completed in 2017 
and 2018, on the two groups of employees, were 
initially analysed by means of descriptive techniques, 
in order to ascertain the main characteristics of the 
respondents. We then carried out an analysis aimed at 
assessing the homogeneity of the groups of respondents 
in the two years with regard to their main personal 
characteristics (sex, age, BMI, class of nutritional status 
and profession). In the third phase of the statistical 
analyses, we compared the propensity to consume some 
types of foodstuffs (fruit, vegetables, sweet foods and 
sweetened beverages) and the propensity to engage in 
physical activity (at work, outside work, and the overall 
number of hours of physical activity) between 2017 
and 2018. These comparisons were made by means of 
non-parametric tests of the hypotheses. Specifically, 
Fisher’s exact test and the chi-square test were applied to 
qualitative variables, while the Mann-Whitney test was 
applied to quantitative variables, once the assumption of 
normality of distribution had been excluded on the basis 
of the Shapiro-Wilk test. All of the above-mentioned 
comparisons were also carried out within the four 
professional categories into which the respondents were 
classified (physician, nurse, healthcare assistant, and 
“other professions”). The analyses were performed by 
means of IBM-SPSS® v. 23, and the level of significance 
was set at p < 0.05.

Results

In both years considered (2017 and 2018), the majority 
of respondents were females (70.0% in 2017 and 70.8% 
in 2018); this reflects the gender distribution of AOUS 
employees. The mean age of the participants was almost 
identical (47.6 years in 2017 and 47.2 years in 2018), 
as were BMI values and the prevalence of overweight/
obese subjects (Tab. I). 
The distribution of respondents in the various 
professional categories was also very similar in the two 
years: in 2018, the number of nurses who participated 
was slightly higher than in 2017, while subjects in the 
category “other professions” decreased. However, the 
differences recorded did not prove to be statistically 
significant, which testifies to the fact that in both years 
the respondents displayed equivalent characteristics. 
Table II shows the behaviour reported with regard to 
the consumption of some types of foods. Regarding 
fruit and vegetables, the percentage of subjects who 
reported a low consumption increased: those who never 
ate fruit, or who ate no more than two daily portions, 
increased from 62.6% in 2017 to 64.6% in 2018; those 
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who never ate vegetables, or who ate no more than 
one daily portion, increased from 25.5% in 2107 to 
29.2% in 2018. Analysis of the consumption of sweet 
foods and sweetened beverages revealed an opposite 
trend. Although the frequent consumption of sweet 
foods and sweetened beverages involved a minority of 
subjects within each group of respondents, the overall 
consumption of such products, especially sweet foods, 
seemed to have risen; indeed, the percentage of subjects 
who reported eating sweet foods four or more times per 
week increased from 24.3% in 2017 to 26.7% in 2018. In 
this case, too, the differences did not prove statistically 

significant differences, indicating that dietary behaviour 
did not change over the two-year period considered. 
The consumption of these foodstuffs over the two years 
was also compared within each professional category 
and each BMI class; again, no significant differences 
emerged.
Over the two-year period, the propensity to engage in 
physical activity, both during and outside working hours, 
did not change (Tab. III). Specifically, while physical 
activity during working hours did not display any notable 
variation, such activity outside work declined slightly 
from 2017 to 2018; indeed, in 2018 the percentage of 

Tab. I. Characteristics of participants in 2017 and 2018 (data are expressed as absolute values and percentages for qualitative variables, and as 
means and standard deviations for quantitative variables).

2017 2018 Statistics P
(n = 968) (%) (n = 1108) (%)

Sex
Female 588 (70.0) 701 (70.8)

Fisher test 0.719
Male 252 (30.0) 289 (29.2)

Age (years) 47.59±9.42 47.18±10.16 Mann-Whitney, U = 410021.5 0.634

BMI class
Underweight 37 (4.4) 33 (3.3)

Chi-square, 2 (2) = 1.786 0.409Normalweight 500 (59.7) 609 (61.7)
Overweight/obese 301 (35.9) 345 (35.0)

Profession

Physician 182 (21.16) 220 (21.9)

Chi-square, 2 (1) = 7.232 0.065
Nurse 247 (28.72) 331 (32.9)
Social/health worker 93 (10.81) 118 (11.7)
Other 338 (39.3) 338 (33.6)

BMI 24.25±4.16 24.24±4.22 Mann-Whitney, U =4 10321.5 0.773

Tab. II. Propensity to consume some types of foods in the groups of respondents in 2017 and 2018 (data are expressed as absolute values 
and percentages).

2017 2018 Statistics P
(n = 968) (%) (n = 1.108) (%)

Daily portions of fruit
From 0 to 2 portions 517 (62.6) 630 (64.6)

Fisher test 0.404
3 or more portions 309 (37.4) 346 (35.5)

Daily portions of 
vegetables

0 or 1 portion 211 (25.5) 285 (29.2)
Fisher test 0.090

2 or more portions 615 (74.5) 691 (70.8)

Weekly consumption 
of sweet foods

Never or once 337 (42.6) 387 (41.7)

Chi-square, 2(3) = 1.482 0.686
2 or 3 times 263 (33.2) 294 (31.7)
4 or 5 times 109 (13.8) 144 (15.5)
Every day 83 (10.5) 104 (11.2)

Weekly consumption 
of sweetened 
beverages

Never or once 514 (75.0) 603 (76.6)

Chi-square, 2(3) = 3.353 0.340
2 or 3 times 112 (16.4) 114 (14.5)
4 or 5 times 29 (4.2) 25 (3.2)
Every day 30 (4.4) 45 (5.7)

Tab. III. Physical activity in the groups of respondents in 2017 and 2018 (data are expressed as absolute values and percentages for qualitative 
variables, and as means and standard deviations for quantitative variables).

2017 2018 Statistics P
(n = 968) (%) (n = 1108) (%)

Physical activity 
DURING work

None or less than 30 min
At least 30 min almost every day

580 (73.0) 665 (72.3)
Fisher test 0.786

215 (27.0) 254 (27.6)

Physical activity 
OUTSIDE work

None or less than 30 min
At least 30 min almost every day

481 (59.6) 574 (61.5)
Fisher test 0.431

326 (40.4) 359 (38.5)
Total hours of physical activity per week 6.3 ± 4.3 6.2 ± 2.7 Mann-Whitney, U = 380967.5 0.320
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subjects who did no physical activity, or did less than 
30 minutes per day, was 61.5%, as against 59.6% in 
2017. The total number of weekly hours devoted to 
physical activity was practically identical in the two 
groups. The statistical tests performed revealed that the 
differences observed between 2017 and 2018 were not 
significant. Likewise, no significant differences emerged 
between the two years when the results were stratified 
by professional category and BMI class.
From the second administration onwards, the 
questionnaire includes a few questions on the 
respondents’ appreciation and perception of the 
interventions implemented by the company; these 
questions explore the participants’ subjective assessment 
of the interventions on diet and physical activity, of the 
company’s level of commitment, and of the utility of the 
programme. With regard to diet, it emerged that 63.0% 
of participants judged the interventions to be very or 
quite useful, while 37.0% thought that the company had 
done “a lot” or “enough”. Similarly, 53.0% of employees 
stated that the interventions on physical activity were 
very or quite useful, and 26.0% judged that the company 
had done “a lot” or “enough” in this area.
The second aspect to be explored is the respondents’ 
perception of improvement in their own habits with 
regard to diet and physical activity. In both spheres, 
many subjects reported a partial improvement. With 
regard to diet, the percentage of subjects who reported an 
improvement was higher than that of those who reported 
no change (31.0% vs 27.0%). By contrast, with regard to 
physical activity, the opposite pattern emerged: 37.0% 
stated that they had not changed their habits, while only 
25.0% reported that they had.

Discussion

Evaluating health promotion programmes implemented 
in a very varied and heterogeneous setting  –  such 
as that of a hospital facility  –  is a decidedly complex 
task. Although many literature reports have indicated 
the efficacy of health promotion initiatives in the 
workplace  [2-8,  30], a very recent systematic review 
of American trials found that the available evidence 
of the efficacy of such interventions was insufficient 
and inconsistent. Moreover, it was unclear whether 
such strategies were economically effective, or indeed 
whether they might even have unintentional negative 
consequences  [31]. However, the limited number of 
studies identified suggests that programmes of this 
kind are still in their infancy, and that further research 
is required in order to obtain evidence of their efficacy.
The WHP programme’s data-collection system was not 
designed for the purposes of epidemiological research. 
Rather, it is, first of all, a self-assessment tool for the 
worker. Secondly, it is a system for the overall monitoring 
of the prevalence of risk factors for chronic diseases; as 
such, it can be used by companies to plan and assess 
their interventions.

As the data used are self-reported, most of the 
measurements display a certain degree of approximation. 
Moreover, in the field of health promotion, issues 
concerning the choice of indicators and the timing of 
measurements are somewhat complex and controversial. 
On the one hand, for example, a short-term change in 
behaviour does not necessarily mean that the behaviour 
will be maintained in the medium/long term. On the 
other hand, anthropometric parameters, such as mean 
BMI and the class of nutritional status, are very unlikely 
to change in the short period.
The chief limitation of this type of investigation, however, 
lies in the use of anonymous data, which precludes 
the analysis of intra-subject variations in risk factors. 
This markedly restricts the possibilities of analysis. 
However, notwithstanding these limitations, the results 
of our study deserve attention on account of the size of 
the samples analysed in both phases. Moreover, to our 
knowledge, few studies have been published on health 
promotion interventions in this type of company setting. 
The results presented seem to indicate that, in a context 
such as that of the AOUS, lifestyle improvements, in 
terms of healthier eating and increased physical activity, 
cannot be registered in the short term. Our evaluation 
indicates the need to identify new, evidence-based, 
good practices to be added to the list of interventions 
in those thematic areas in which positive changes have 
not yet been seen. However, it should be borne in mind 
that the interventions proposed to companies are mainly 
of an organisational (policy, procedures, regulations) 
or informative nature, and that, as such, their expected 
effects are limited, especially in the short term. 
To the best of our knowledge, the present study is the first 
to be conducted in a university hospital in Italy. Others 
have been carried out in companies of different kinds, 
particularly in the Province of Bergamo [32]; this latter 
study found that positive early effects (after 12 months) 
were related to the consumption of healthier foods 
(fruit and vegetables) and to increased rates of smoking 
cessation, and that these effects were more evident 
among males and white-collar workers. An important 
step will be to monitor the trend in the distribution of 
risk factors over three or more years after the start of the 
programme and in an even larger number of employees. 
We therefore intend to continue to publicise this project 
throughout the hospital, in order to track its long-term 
effects. One clearly positive finding of this study was the 
approval expressed by the respondents, which reveals 
that workers are well aware of the importance of the 
themes raised.
A final important consideration concerns the 
collaboration of various professionals, and particularly 
that of the physicians charged with implementing health 
promotion programmes in the workplace. The possibility 
to utilise some data from employees’ health records for 
research purposes, and the gathering of a few further data 
on general risk factors, would enable us to overcome 
the main limitations imposed by the use of anonymous 
questionnaires: i.e. the impossibility of monitoring intra-
subject variations; low or variable rates of participation 
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in the survey, and the imprecision of self-reported or 
self-measured parameters (such as body weight). 
Our hope is that, at the end of the three-year period, the 
WHP project will be implemented systematically, as the 
approval expressed by the respondents suggests that the 
interventions may prove efficacious in the long term; this 
outcome may be favoured by the creation of workgroups 
to deal with specific topics, thereby making the workers 
themselves an active part of the process of change. 
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Introduction. The systematic evaluation of the quality of medical 
records is crucial. Nevertheless, even if the improvement of medi-
cal records quality represents a priority for every health organiza-
tion, it might be difficult to realize.
This is the first study to assess the efficacy of internal audit as a 
tool to improve the quality of medical records in hospital setting.  
Methods. The program was carried out in a third level teach-
ing hospital. Trained ad hoc evaluation teams carried out two 
retrospective assessments of quality of medical records using a 
random sampling strategy. The quality assessment was performed 
using a 48-items evaluation grid divided into 9 domains: Gen-
eral; Patient Medical History and Physical Examination; Daily 
Clinical Progress Notes; Daily Nursing Progress Notes; Drug 
Therapy Chart; Pain Chart; Discharge Summary; Surgery Regis-

ter; Informed Consent. After the first evaluation of 1.460 medical 
records, an audit departmental program was set up. The second 
evaluation was carried out after the internal auditing for 1.402 
medical records. 
Results. Compared to the first analysis, a significant quality ame-
lioration in all the sections of the medical chart was shown with 
the second analysis, with an increase of all the scores above 50%. 
The differences found for each section of medical records between 
the first and second analysis are all significant (p<0.01). 
Conclusions. Internal audits are not just measurement activities 
but a necessary activity to support the organization in achieving 
its objectives and assessing the quality of clinical care and main-
taining high quality professional performance
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Introduction

With the increasing numbers of observations documented 
about patients in their records, clinicians are faced with 
an overwhelming amount of data, registries and charts. 
This phenomenon has been observed in several care 
settings, from outpatient clinics to hospital admissions, 
for each care process and all the medical departments [1].
Over the last decades, it became increasingly interesting 
to measure the quality of health care and hospital 
documentation in order to strengthen both transparency, 
continuity of care and accountability which are essential 
targets of the health systems. In this context, governments, 
scientific associations, hospital directorates as well 
as insurance companies released quality indicators 
for various kinds of hospital admissions, investigated 
through medical records’ data [2].
In the actual economic context, with increasing health 
needs, efficiency and efficacy represent fundamental 
keyword to ensure a successful use of the resources 
and the best health outcomes. Furthermore, medical 
record, completely and correctly compiled, is an 
essential tool in the patient diagnostic and therapeutic 
path, aimed to facilitate continuity of care and 
patient safety and promote structured and effective 
communication between caregivers. Inadequate 

communication between different health professionals 
is associated with discontinuity of care, which can 
lead to errors [3-6]. The consequences of discontinuity 
of care are linked to increased cost and length of 
hospital stay, readmissions, poorer patient satisfaction, 
adverse events, delays and mistakes in treatment and 
diagnosis [7]. Furthermore, proper management of 
health records and accurate, comprehensive record-
keeping is becoming more and more essential for the 
administrative reporting and legal claims as well as an 
absolute condition for any structure that wants to be an 
excellence within a health system [8]. The systematic 
evaluation of the quality of medical records is crucial, 
emphasizing the role that an accurate, readable and 
accessible medical record can play in reducing medical 
errors and increasing integration between the different 
ways of assistance and the efficiency of delivery of 
services [9].
Nevertheless, even if the improvement of medical 
records quality represents a priority for every health 
organization, they may find that difficult to be realized.
Through the tools of clinical governance, aimed to 
promote the change in a health care organization, audit 
seems particularly suitable [10]. Furthermore the Italian 
Ministry of Health supports the importance of promoting 
the systematic and continuous adoption of audit in all 
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areas of the National Health Service to develop the 
ability to assess, innovate and meet the expectations 
of patients and professionals, in a constantly changing 
reality [11].
Through audit, hospital management should therefore 
encourage a better quality in clinical documentation to 
improve the quality of health services and the standard 
of clinical practice.
Aim of this study is assessing the differences of medical 
records’ quality before and after internal audit in an 
Italian third level teaching hospital.

Methods

Team of analysis and selection of sample
Two different evaluation teams trained ad hoc carried out 
in 2013 (June-November) and 2015 (July-December) a 
retrospective assessment of quality of medical records. 
The teams were composed of 3 physicians and 1 nurse, 
supervised by the hospital’s health directorate. The 
sample, selected using a random sampling strategy, 
is representative of at least 3% of the total amount of 
hospitalizations of the previous year, in accordance 
to the criteria provided in the most recent guidelines 
by the body checking [12]. In order to ensure an 
equitable distribution of the sample among the wards, 
a proportional selection of medical records based on the 
number of admissions of the previous year for each ward 
has been made.

Assessment methodology
The quality assessment was performed using a 48-items 
evaluation grid divided into 9 domains: General; Patient 
Medical History and Physical Examination; Daily 
Clinical Progress Notes; Daily Nursing Progress Notes; 
Drug Therapy Chart; Pain Chart; Discharge Summary; 
Surgery Register; Informed Consent. A more detailed 
description of the instrument is published elsewhere 
[13]. The items were expressed as yes/no questions. 1 
point was assigned if the item was satisfied, 0 if not. 
Considering the different types of medical department, if 
one (or more) item was not applicable, 99 was assigned 
and it was excluded from the analysis. A guide of the 
analysis with the criteria of assessment was built in order 
to support the teams and standardize the analysis.
The overall and specific area scores were calculated 
as proportions of satisfied items excluding the not 
applicable ones:

Score =
Number of items satisfied

Total of evaluable items

Therefore the final score can be shown as percentage 
(0% if none of the evaluable items were satisfied, 100% 
if all the evaluable items were satisfied).

The results obtained were aggregated by the evaluation 
teams for each ward and medical department, preparing 
specific report showing the aim of the analysis, 
methodology, results and conclusion as well as possible 
future actions and further issues. 

Audit
An audit departmental program was set up between 
November 2013 and June 2014, after the first evaluation 
of medical records, in order to share the results with 
the personnel of the departments investigated and 
promote the culture of transparency and accountability. 
Audit were structured following the 4 phases 
proposed by the Italian Ministry of Health [11] and 
English National Health Service [14] to facilitate the 
understanding of organizational processes and identify 
the best interventions to improve the quality of hospital 
documentation. According to the NHS score, our audit 
model could be considered a good project (score of 
20/25).
The first part of audit consisted of showing the 
methodology used and a sample of medical records to 
replicate the assessment. In the second part participants 
were divided in small groups and invited to actively 
discuss the results, identify the weaknesses and define 
the cause of problem (professional, organizational or 
structural). Finally a report of the meeting was recorded 
and a satisfaction questionnaire was administered to all 
the participants. The questionnaire’s items are listed in 
Table I. 

Statistical analysis
In both analysis (2013 and 2015), data were collected in a 
Microsoft Office Excel 2010 database where frequencies, 
means and percentage scores were calculated. An 
overall score was computed for the hospital (total 
score). Separate specific scores were calculated for each 
investigated area. Scores were compared before and 
after the internal departmental audit with independent t 
test, using the Stata/SE version 10.1 package. 

Results

In 2013 and 2015 respectively, 1.460 and 1.402 medical 
records were evaluated, representative of almost 3% of 
hospitalizations. 
The results coming from the first analysis in 2013 
showed a good accuracy in the surgical area (90.2% 
of items satisfied), informed consent (77.7% of items 
satisfied), discharge summary (71.4% of items satisfied) 
and general part (69.5% of items satisfied). Below the 
overall hospital mean (59.5% of items satisfied) the 
patient medical history and physical examination (50.9% 
of items satisfied), daily nursing and clinical progress 
notes (54.7% and 47.2% of items satisfied, respectively), 
drug therapy chart (40.3% of items satisfied) and finally 
the pain chart (only 29.3% of items satisfied) were found. 
The most common criticality across all the areas lies in 
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the signature lack by health professionals, especially 
physicians. 
In order to share and discuss the results with the 
personnel, 34 audit were carried out: in 16 audit entire 
departments were reached and a theoretical approach was 
adopted while 18 audit were organized to reach small 
groups of operators, though interactive discussions. 
351 physicians and nurses were reached. The overall 
satisfaction score was 3.3 (score scale between 1 and 4; 
1 = inadequate; 4 = excellent) and most of participants 
(92%) indicate the available time as congruent with the 
purpose. Furthermore, 99% of participants considered 
audit a useful tool for continuous improvement of 
hospital care quality, 93% would appreciate to be 
involved in additional audit, especially with a practical 
approach (as in the second part of the audit).
The second evaluation in 2015, after audit, showed 
a general improvement in all the sections of medical 
records investigated compared to the first analysis, with 
an increase of all the scores above 50%. The overall 
total score of the hospital increased of almost 20%, from 
59.5% to 77.3%. The surgical area, informed consent 
and discharge summary areas increased to 94.2%, 
91.4% and 89.9%, respectively, followed by the daily 
nursing progress notes (86.3%), general part (71.0%), 
drug therapy chart (70.7%), daily nursing and clinical 
progress notes (67.7%), patient medical history and 
physical examination (65.9%) and pain chart (53.6%) 
(Fig. 1). The differences found for each section of 
medical records between the first and second analysis 
are all significant (p < 0.01). 

Discussion

This study shows a significant amelioration in the quality 
of medical records before and after an internal audit 
program carried out in a third level teaching hospital. 
The baseline quality assessment performed in 2013 
showed several deficiencies, due to 40% of minimum 
level of acceptability not completely satisfied with great 
discrepancies among departments and among Care 
Units. 
These findings are consistent with those described in 
previous studies. Attena et al in 2010 reported a quality 
of compilation quite far from the reference standard 
value of 100%, with the worst data concerned the 
completeness of the physical examination (56.2%) and 
the low presence of the patient chart (12.9%) and the 
discharge summary (18.0%). Important differences 
were found across the diseases for various items and 
higher accuracy was found in teaching hospitals and 
some private hospitals [15]. In 2002 a study carried out 
in various Italian Regions by the Agency for Regional 
Health Services showed that only 0.5% of the medical 
records fully satisfy the 26 quality criteria and even in 
the hospital with the best performance, the indicator 
of acceptability stopped at the value of 6.7%. The 
main deficiency was represented by the traceability of 
signatures in the medical journal [16]. This remains a 
problem still in the present study, with the quality of the 
pain assessment (29.3%) and the completeness of the 
Drug Therapy Chart (40.3%) that represent the greatest 
concern before the intervention. 

Tab. I. Items of the Audit Program Satisfaction Questionnaire.

n Question
1 Were the aims and methods of the audit clearly conveyed?
2 Did the team leading the audit show expertise in the examined area?
3 Were you able to understand the essential issues and the main problems?
4 Were you able to express your opinion during the audit and fruitfully interact with the leading team and colleagues?
5 Generally, how would you rate the professional enhancement gathered from the audit?
6 Generally, how would you rate the efficacy of the audit?
7 Do you consider the methods learned during the audit useful to better evaluate your own activity?
8 Did/will you intend to share the audit contents with colleagues who did not participate?
9 Do you consider the methodology of evaluation of appropriateness (PRUO) feasible and repeatable?
10 Do you consider the methods of quality assessment feasible and repeatable?
11 How do you feel important a complete and accurate clinical documentation?
12 How do you feel important that the hospitalization fits the appropriateness criteria in addition to the clinical criteria? 
13 Do you consider helpful the support given by the Health Directorate to address and improve these issues?

14 Do you consider that the final recommendations gathered from the audit are practical, repeatable and effective in your 
activity?

15 Do you consider worthwhile to include in the budget targets a systematic assessment of quality and appropriateness?
16 Was the audit duration reasonable?
17 Was the interval between the first and the second audit adequate?
18 Do you consider additional meetings on this topic necessary?
19 If yes, would you prefer practical or theoretical meetings? 
20 Do you believe that other professional figures should be involved?
21 If yes, specify who
22 Do you consider the audit a useful tool and helpful to improve the system?
23 Any further comments
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Two years later, the overall hospital score and all the 
areas investigated showed a significant improvement, in 
some cases reaching an increase higher than 30%, such 
as for the the Daily Nursing Progress Notes (+31.6%) 
and the Drug Therapy Chart (+30.4%). However, this 
cannot be considered completely satisfactory because, 
as known, the criteria of completeness, clarity and 
legibility must be entirely satisfied. Nevertheless, none 
of the investigated domains shows a worsening and the 
progresses are higher than previous reported. Attena 
et al. in 2010 evaluated and implemented a medical 
records quality program sending a letter to each ward 
containing their specific results and the guidelines 
to fill out the medical record correctly [17]. In their 
follow up evaluation, they found several, but modest, 
improvements. Furthermore, they reported some 
worsening in the sections regarding the completeness of 
information and clarity of handwriting of patient charts 
and in the completeness and legibility of the clinician’s 
signatures. These findings could be partially explained 
by the adoption of audit as the tool for showing and 
discussing the problem related to the quality of medical 
records. As a matter of fact the active feedback engaged 
the interest of the clinicians and received a good 
appreciation from the involved health professionals, 
which declared a professional enrichment and required 
further meeting [13]. 
This study deal with a very relevant topic for all the health 
care organizations, both for clinical, and for economic 
reasons. Dunlay et al found that medical records for 
patients with Acute Coronary Syndromes often lack 
key elements of the history and physical examination 

and that patients treated at hospitals with better medical 
records quality have significantly lower mortality and 
may receive more Evidence Based Medicine [18]. 
Furthermore, Farhan et al showed a positive correlation 
between the accurate documentation and correct 
coding  [19]. The positive relationship between better 
medical charting, coding accuracy and good medical 
care should lead the hospital medical directorates to 
increase their efforts towards the amelioration of the 
quality of medical records. Several organizations have 
provided hospitals and health systems with guidelines 
for clinical documentation improvement programs, but 
there is evidence of strong disparities among hospital 
about the level of adoption of these guidelines.
To the best of our knowledge this is the first study to 
assess the efficacy of audit as a tool to improve the 
quality of medical records in hospital setting and it is 
one of the main strength of our program. As a matter 
of fact, Attena et al. failed to implement an intervention 
for improvement by the active and direct involvement of 
the operators (plenary meetings with all the operators, 
presentation of the results of the first survey, illustration 
of the guidelines of correct compilation, discussion), and 
they adopted an approach by written communication.
Audit has been used in different health care contexts 
to evaluate patient care from assessment through 
outcome  [20, 21]. It is a useful tool in improving the 
quality of care provided by a health service across the 
organization, both in surgical [22] than in clinical setting. 
Furthermore, audit and feedback can be effective in 
improving professional practice, as well as an effective 

Fig. 1. % of medical records fulfilling the quality items for each domain before (2013) and after (2015) audit program.



E. AZZOLINI ET AL.

E254

way to stimulate clinicians to keep going in continuous 
improvement [23]. 
The benefits of undertaking internal audit are promotion 
of good practice, providing opportunities for training 
and education, better use of resources and increase in 
efficiency. In time of financial constraint it could be 
useful to reduce the health care costs [24]. However 
patient outcomes were less likely to be influenced by 
audit and feedback interventions and its real impact 
especially is still controversial [23, 25].
Another key factor of our program is represented by the 
use of a quantitative, reliable and validated tool to assess 
the quality of medical records of all the wards of the 
hospital. Anyway this study has some limitations. The 
first is represented by the study setting. The third level 
hospital where the study was conducted has a peculiar 
legal framework for the Italian context, being both a 
teaching and private hospital, highly competitive and with 
a high propensity for quality improvement programs. This 
could lead to an overestimation of the audit effect and limit 
the generalizability of the results. Secondly, the follow up 
was limited to one year after the program implementation. 
This means a good result in the short and middle period, 
but little is known about long-term effects. 
Bearing in mind that one of the main obstacles to the 
quality improvement is represented by the resistance 
to modify well-established behaviors, the obtained 
improvement should be maintained promoting an 
integrated approach based on continuative evaluation 
and appropriate trainings. 

Conclusions

Internal quality assessment could be used as one of the 
departmental performance indicator and every clinicians 
could use the 48-items evaluation grid could as a useful 
instrument to assess the quality of a sample of its own 
medical records. Waiting for the full development and 
application of the electronic medical record that should 
improve the quality of clinical documentation, our 
results suggest the importance of actively involve health 
professionals in audit, giving them formal responsibilities 
for improving the quality of clinical documentation.
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Objective. Cancers are one of the most important public health 
problems in Iran. Because of the importance of cancers, the 
purpose of the current study was to the prediction of the future 
incidence of the most common cancers among Iranian military 
community (MC) by using the time series analysis during 2007 
to 2019.
Methods. In the current cross-sectional study, all registered can-
cers among Iranian MC entered the study. To select the best model 
of prediction, various methods including autocorrelation func-
tion (ACF), partial autocorrelation function (PACF), and Akaike 

information criterion (AIC) statistics were used. All analysis was 
performed by using ITSM, stata14, and Excel2010 software.
Results. The most prevalent cancers among Iranian MC were 
breast, prostate, and colon cancers respectively. The time series 
analysis was shown that the trend of all mentioned cancers in Ira-
nian MC will increase in the coming years.
Conclusions. The trend of most prevalent cancers among Iranian 
MC was increasing but the different factors like the growth of 
population size and improving the registration system should be 
regarded. 
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Introduction

In recent decades, the Non-communicable diseases such 
as cancers have become a public health concern glob-
ally. Different factors such as population aging, change 
in lifestyle and increase unhealthy behaviors such as 
increasing cigarette smoking, lack of physical activity, 
unhealthy diet has an important role in increasing this 
problem [1]. According to researches, lung, breast, and 
colorectal cancers are the most common cancers in the 
world [2]. In 2000, cancers were the cause of death for 
over 7 million cases in the world (13% of total mortal-
ity). In 2008 the estimation showed that 169.3 million 
years of healthy life in all people were lost due to can-
cers like as Colorectal, lung, breast, and prostate can-
cers. Also, those mentioned cancers were caused about 
the 18–50% of the total burden of cancers and the main 
cause of total Disability-Adjusted Life Year (DALY) in 
different countries [3]. In 2014 about 1,665,540 of new 
cancer cases and 585,720 cancer deaths occurred in 
the United States [4]. More than 60% of deaths due to 
cancers and approximately half of new cases occurs in 
developing countries [5]. In Iran such as other develop-
ing countries, cancers are one of the main public health 
problems. Due to the change in lifestyle and increas-

ing the risk factors, the incidence of cancers in Iran 
is increasing  [6]. According to the last reports of the 
Iranian ministry of health, cancers are the third cause 
of death after coronary heart disease and injuries [7, 8] 
and it was the second cause of no traumatic death in 
the population during the last 30 years  [9]. The most 
common cancers among Iranian general population in 
both sexes is stomach, esophagus, breast, prostate and 
colon cancer Due to the type of the job, the military 
community and their family are more prone than other 
groups to the risk of the chronic diseases. The level of 
anxiety in the military population is high. So this factor 
can have an important role in determining the health 
status of this population [10-12]. The prediction of the 
future pattern of cancers by using current pattern can 
play an important role in identifying future trends of 
cancers and designing the prevention programs. Due to 
lack of similar study in Iranian population especially 
in the military community (active, retired, family, vet-
erans) = MC the purpose of the current research was 
to determine the most prevalent cancers among Iranian 
MC and Forecasting incidence of them in the coming 
years by using time series methods.
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Methods

In this cross-sectional study, the required data were ex-
tracted from the registered cases in the insurance organi-
zation of the Iranian MC. These data included variables 
such as age, gender, type of cancer, time of diagnosis 
(month - year) and the last status of patients (death or 
live).

Inclusion criteria
All registered cancers in the Iranian MC (active, retired, 
family, veterans) which have been diagnosed and registered 
during the March 2007 to March 2017 entered in this study.

Data analysis
First, all data entered into Excel, and after cleaning they 
provided to the main analysis. 

Removing non-stationary in data
One of the pre-assumption for performing the time-se-
ries analysis on data is stationary of mean and variance 
in data in over time. Due to the non-stationary nature 
of the data, in the mean and variance terms, the needed 
transformation performed for stationary of data to re-
move of Non-stationary variance and mean, Box-Cox 
transformation and differencing were used respectively.

Selection of models
To select the best forecasting model, time series graphs 
such as partial autocorrelation function (PACF) and au-
tocorrelation function (ACF) were used to determine 
Autoregressive (AR) (p) and Moving Average (MA) (q) 
parameters. So the best model for prediction was deter-
mined by using the PACF and ACF graphs with mini-
mum Akaike information criterion (AIC) statistic that 
was earned from comparing among different models. 
AIC is a statistical technique that used for selection of 
a good model. The best model is the model that has the 
minimum AIC among all models [13].

Assessing the fitness of the selected models
For assessing the fitness of the selected models for fore-
casting, we used tests of randomness on residuals such 
as Ljung - Box statistic, McLeod - Li statistic, Turning 
points, Diff sign points, Rank test statistic, Jarque-Bera 
test statistic (for normality) and the schematic checking 
of the residual graph. 

Prediction
After selecting the best model according to minimum 
AIC and assessing the fitness of the selected models us-
ing different tests the ARIMA (p, d, q) model were used 
to the prediction of the future trend of cancers by using 
current data. The p and q parameters were extracted from 
the PACF and ACF graphs and d parameter shows the or-
der of differences for setting the stationary in the mean. 
By considering monthly time intervals, 120 months from 
21 March 2007 to 20 March 2017 were accounted for 
the time series model and the prediction was made from 

March 21, 2017, to 20 August 2019. Subsequently, time 
series analysis methods were used to analyze the data. 
Data analyses were conducted using the ITSM (Inter-
active Time Series Modeling) software, STATA14, and 
Excel 2010 at the significance level of 0.05.

Results

The total registered cancers in the Iranian MC from 
April 2007 to March 2016 were about 29057 cases. The 
mean age of registered cancers was 63.36 ± 15.20. Over-
all 53.04% of total cases were females and 46.96% of 
cancer cases were males (Tab.  I). The most prevalent 
cancers among Iranian MC during these years were 
breast 8,244 (28.37%), prostate 2876 (9.90%) and colon 
cancers 2,118 (7.29%) respectively (Tab. II).
In the prediction of the incidence of breast cancer, the 
results showed an increasing trend in this cancer for the 
coming years (Fig 1). For prediction of the trend of this 
cancer the autoregressive integrated moving average 
(ARIMA) model with AR = 7, MA = 6, and Akaike infor-
mation criterion statistics (AIC) = 350 were used [2, 6, 7].
In the prediction of the incidence of prostate cancer 
in the Iranian MC, the results of time series analysis 
showed an increasing trend in the incidence of this can-
cer for the coming years (Fig. 2). For prediction of the 
trend of this cancer the autoregressive integrated moving 
average (ARIMA) model with AR = 12, MA = 1, and 
Akaike information criterion statistics (AIC) = 275 were 
used [1, 2, 12].
In the prediction of the incidence of colon cancer, the 
results of time series analysis showed an increasing 
trend in the incidence of this cancer for the coming years 

Tab. I. Descriptive characteristic of cancer patients among Iranian 
military community during 2007-2017.

N (%)
Sex
• Female 
• Male 

15,413 (53.04%)
13,644 (46.96%)

Job
• Retired
• Pensioner
• Employed
• Soldier
• Other

16,927 (58.26%)
7,418 (25.53%)
3,724 (12.82%)
184 (50.63%)
803 (2.76%)

Total 29057

Tab. II. The most prevalent cancers among the Iranian military com-
munity during 2007-2017.

Type of cancer N (%)
Breast cancer 8,244 (28.37%)
Prostate cancer 2,876 (9.90%)
Colon cancer 2,118 (7.29%)
Stomach cancer 1,741 (5.99%)
Bladder cancer 1,640 (5.64%)
Non-Hodgkin’s lymphoma 977 (3.36%)
Liver cancer 948 (3.26%)
Other cancers 10,513 (36.18%)
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(Fig. 3). For prediction of the trend of this cancer the au-
toregressive integrated moving average (ARIMA) model 
with AR = 12, MA = 1, and Akaike information criterion 
statistics (AIC) = 353 were used [1, 2, 12].
In the prediction of the incidence of colon cancer among 
male and female, the results of time series analysis 
showed an increasing trend in the incidence of this can-
cer for the coming years (Fig. 4). For the prediction of 
the trend of this cancer among males the autoregres-
sive integrated moving average (ARIMA) model with 
AR  =  11, MA  =  11, and Akaike information criterion 
statistics (AIC) = 664 were used [2, 11] And for females 
the autoregressive integrated moving average (ARIMA) 
model with AR = 11, MA = 11, and Akaike information 
criterion statistics (AIC) = 663 were used [2, 11, 12]. All 
the Related coefficients for prediction incidence of can-
cers among Iranian MC were shown in Table III.

Discussion 

According to results of the current study, the most 
prevalent cancers among Iranian MC were breast, pros-
tate, stomach and bladder cancers respectively. It seems 

the pattern of cancers among the Iranian population is 
changing and with the aging population, it is expected to 
have an increasing trend of cancers such as prostate and 
breast cancers in the population.
The increasing trend of breast cancer among women had 
been shown in many reports [14-16]. These results are 
similar to the current study results. In fact, the time series 
analysis results showed that the incidence cases of breast 
cancer among Iranian MC have an increasing trend. It 
can be due to improving cancer registration system. 
Also, different factors like changing in lifestyle, increas-
ing the risk factors such as obesity, aging, decreasing 
parity, changes in menstrual and reproductive patterns 
among women and using menopausal hormone therapy 
should be regarded. Furthermore, the role of screening 
programs such as self-examination and mammography 
should not be neglected because using these methods 
can increase the number of diagnosed new cases in the 
early stage of the diseases [17-23].
The pattern of prostate cancer is different between coun-
tries [24, 25]. Although the lowest incidence and mor-
tality rates of prostate cancer were reported in Asian 
countries [26], these indicators for mentioned cancer is 
increasing in many Asian countries [27]. The incidence 

Fig. 1. The trend of breast cancer and predicted value among Iranian military community during 2007-2019.

Fig. 2. The trend of prostate cancer and predicted value among Iranian military community during 2007-2019.
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cases of prostate cancer in Iran is similar to some Asian 
countries such as China and Kuwait but In comparison 
with the western countries like the USA, Iran has the 
lower incidence rate of prostate cancer [28]. The results 
of the current study showed that the reported cases of 
prostate cancer in Iranian MC are increasing and we will 
have more cases of prostate cancer in Iranian men in the 
future. The Increasing trend of prostate cancer among 
Iranian MC may be due to many different factors such 
as increasing the use of PSA testing [29], duration of the 
occupational physical activity, intensity of occupational 
physical activity, body mass index, marriage status, di-
etary meat consumption, and aging [30, 31]. Indeed im-
proving cancers registry system in Iranian public health 
system especially in MC should be regarded.
According to the different reports, the incidence of colon 
cancer in Asian countries and among the Iranian popula-

tion is increasing [32-36]. These results are close to the 
current study results. According to time series analysis 
in the prediction of colon cancer among Iranian MC the 
trend of reported colon cancer among this group is in-
creasing. Some part of this increasing trend may be due to 
carrying out some screening program like as fecal occult 
blood tests (FOBT), flexible Sigmoidoscopy (FS) and 
total colonoscopy  [37]. Other reasons for this increase 
may be related to factors such as behavioral and lifestyle 
changes, toward urbanization, high consumption of total 
energy and animal fat, lower dietary fiber and other fac-
tors  [38]. Also according to our prediction results, the 
number of the incidence of colon cancer among males 
was higher than females. This result is similar to other 
study results [39, 40]. The difference between two gen-
ders may be related to different reasons like different 
environment and lifestyle factors such as food consump-

Fig. 3. The trend of colon cancer and predicted value among Iranian military community during 2007-2019.

Fig. 4. The trend of colon cancer and predicted value according to the gender, among Iranian military community during the 2007-2019.

Tab. III. The related coefficients for prediction incidence of cancers among Iranian military community.

Breast cancer Prostate cancer Colon cancer Male colon cancer Female colon cancer
Box cox 200 200 300 500 900
AR 7 12 12 11 12
MA 6 1 1 11 11
AIC 0.350984E + 03 0.275184E + 03 0.353478E + 03 0.664421E + 03 0.663679E + 03



A.R. KHOSHDEL ET AL.

E260

tion pattern, smoking, and physical activity  [41,  42]. 
These mentioned risk factors in men were higher than 
women, for example, using more meat among men so 
the incidence of cancer among men is more than women. 
Finally, the current study was according to the registered 
cancers in the Insurance organization of Iranian MC and 
we don’t have any information about the total size of 
Iranian MC Population to calculate the incidence rate of 
cancers, so the quality of all analysis is dependent on the 
quality of registered data. 

Conclusions

According to the time series analysis, the trend of most 
prevalent cancers among Iranian MC was increasing. 
But it’s maybe because of increasing Iranian MC Popu-
lation or improving in quality and quantity of data regis-
tration in Iranian military medical services. So these two 
important factors should be regarded in future studies.
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Introduction. This study aims to estimate the Socio-Economic 
Status (SES) inequality on the metastasis, recurrence, stage and 
grade in Breast Cancer (BC). 
Methods. This retrospective cohort study conducted on 411 BC 
patients in Arak, Iran. Asset-based questionnaire used to estimate 
the household SES. For calculate of SES inequality was used from 
Concentration Index (C). Moreover for investigate the association 
between recurrence and metastasis with other variables were 
used from multilevel logistic regression and analysis of variance 
were used to investigate the relationship between SES and other 
variables. The data were analyzed with Stata (v.13) software. 
Results. Results of analysis of variance showed statistical significant 

relationship between SES with, insurance, surgery, grade, stage, 
recurrence and metastasis (p-value  <  0.05). Moreover the Odds 
Ratio (OR) were significant of recurrence with age, academic level 
of education, supplementary insurance history of BC in first-degree 
relatives, stage and grade, also, metastasis with age of > 80 years, 
insurance, supplementary insurance, history of BC in first-degree 
relatives, chemotherapy, radiotherapy, stage and grade four. The 
total C index obtained 0.015 (0.002, 0.026), 0.011 (0.003, 0.031), 
–  0.014 (–  0.034, –  0.001) and – 0.042 (–  0.061, –  0.002) for 
metastasis, recurrence, stage and grade of BC respectively.
Conclusions. Our results showed evidence of inequality in the 
metastasis, recurrence, stage and grade in BC patients.
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Introduction

Breast cancer (BC) accounts for about one-third of 
all cancers in women. This cancer is the second most 
common cancer after lung cancer and the most common 
cause of cancer deaths among women [1]. 
BC with nearly 1.7 million cases was considered as 
the most prevalent cancer among women in 2016  [2]. 
Breast cancer has led to 535,000 deaths and 15.1 million 
DALYs [2]. The incidence and mortality rate of BC has 
increased in recent years in Asian countries as well as 
Iran [2-4]. 
Some factors such as age, estrogen receptor status 
and lymph node involvement as factors influencing 
recurrence [5]. One of the most important problems in 
this cancer was the metastasis of cancer cells to other 
organs, which was, in fact, one of the main causes of 
failure in the treatment  [6]. The metastasis was seen 
among the 5-10% of patients  [7]. Also, the factors 
affecting the metastasis was identified, such as the 
initial size of the tumor, lymph node involvement, 
disease grade, estrogen receptor status, and the interval 
between surgery, and local recurrence  [8]. Moreover, 
the tumor stage, access to health-care services, 

comorbidity, cigarette smoking, Body Mass Index 
(BMI), stress, and social support were associated with 
the prognosis and the risk of death of BC. The SES 
was related to hormone therapy, smoking, and access 
to health-care and affects metastasis, recurrence, 
stage, and grade of diagnosis  [9]. The SES and the 
level of education lead to a difference in the stage 
and subsequently survival of BC  [10,  11]. Early 
diagnosis with treatment was an appropriate strategy 
for improving prognosis. Population-based screening 
programs reduce the incidence and death of cancer, due 
to extensive population coverage and improved follow-
up and control. The SES was referred to socio-economic 
factors such as education level, income and occupation, 
which can affect a person’s or group’s situation in the 
community [12]. However, the role of SES inequality 
in outcomes of BC cancer remains uncertain. 
Despite the many efforts in different periods to reduce 
the difference between the poor and the rich, through 
the redistribution of wealth to create an equal society, 
social inequalities have not disappeared and even seems 
increased globally. Health inequality is one of the most 
important indexes of inequality. It has been shown in 
various studies, that the overall incidence and mortality 
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rates in poorer economic groups are higher, due to an 
increase in inequality index in particular areas [13]. The 
relation between inequality and health is an important 
issue. Inequality is an issue at the social level that 
imposes a lot of costs on society. Health is one of the 
most important indicators of human capital. Therefore, 
inequality has the greatest effect on health [14]. Income 
inequality affects people’s health in many ways. The 
high level of inequality undermines social capital, also, 
caused stress among individuals in the community, 
which set these behaviors affects general health  [15]. 
At the individual level, the person’s income increases 
the health, but community-based studies do not endorse 
this theory. Because there are countries that, although 
lower income than high-income countries have high 
health status, because they have less inequality  [16]. 
The BC is curable and also can be prevented with early 
detection and if does not metastasize to other tissues. 
Achieving health care and screening services can lead 
to early diagnosis and prevention of disease severity. 
SES inequality can also play an important role in 
people’s health. To date, no study has been performed 
yet, that can identify the role of SES inequality in 
recurrence, metastasis, grade and stage of BC. This gap 
was addressed in this study.

Methods

Study design and sampling 
This retrospective cohort study conducted on 411 BC 
patients referred to hospitals of Arak University of 
Medical Sciences. The sampling method is accessible 
(non-randomized). In this study, we analyzed all cases 
during the study period.

Instrument
Two questionnaires were used to data collection in this 
study: 1) the demographic and disease information 
questionnaire includes age, marital status, education, 
job, insurance, supplementary insurance, history 
of BC in first-degree relatives, chemotherapy, 
radiotherapy, surgery, stage and grade of BC patients; 
2) a questionnaire designed by Gorramoodi et al. 
was used to measure the SES. This questionnaire 
includes questions about the level of women’s 
education, the education of her husband, the area of   
the infrastructure, the cost of home, the number of 
rooms and the facilities and amenities (personal car, 
personal computer, more than one TV, refrigerator, 
washing machine, dishwasher, mobile phone and 
traveling abroad. The correlation of these factors with 
a score reliability was obtained 0.87 and validity was 
obtained 0.88 respectively [17].

Statistical analysis
To investigate the relationship between recurrence 
and metastasis with other variables, binary logistic 
regression was used because these two variables were 

dichotomous. Using this method, the OR for each 
variable is calculated with constant considering effect 
of other variables. Moreover to evaluate the relationship 
between SES with other variables, analysis of variance 
was used. All statistical analyzes were performed using 
Stata (v.13) software.

Measurement of SES and Inequality
In this study, a new variable was created as an SES, 
using the Principal Component Analysis (PCA) 
method. The PCA method identifies the variables that 
have the greatest effect on the variance of the total 
variables, and then constructs the new variable. The 
first component derived from the analysis, explains 
the most variance in the variables and gives each 
family a score that is considered as an indicator of its 
SES [18, 19].
The Concentration index (C) was used to determine 
the inequality in this study. The value of this index 
varies between + 1 to – 1. When the line of equality 
and the C curve fit together, the C index will be zero, 
which means that there is no inequality. The C index 
is defined by the area under the C curve multiplication 
in two. With the greater interval between the C curve 
of the inequality line the amount of inequality also 
increases. When the C curve is above the equality line, 
the C index will be negative, which means that, the 
concentration of the investigated factor (in this study: 
metastasis, recurrence, stage and grade of BC is more 
in lower SES. Also when the C curve is under the 
equality line, the C index will be positive, which means 
that the concentration of the investigated factor is more 
in highest SES [20, 21]. 
The C index is a common inequity measure in health 
outcomes and has been used continually in recent 
studies [20, 22]. The C was calculated by the Kakwani 
et al. formula [20] (formula 1).

In this formula, µ is the mean in studied patients with 
cancer and µt is that for the tth group. In addition, ft, is 
the group share of patients. Also, Rt, is the relative rank 
of the tth educational level of the participating patients, 
which was obtained through formula 2:

Therefore, Rt indicates the cumulative proportion 
up to the midpoint of each SES group interval. The 
correspondence confidence interval for C is calculated 
based on Wagstaff and Van Doorslaer method [20, 23]. 
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This method has been used in other studies [24-29] and 
is as given below.

In this formula is the variance of µt,

and ,which 

is the ordinate of L (P), q0 = 0 and 

Results 

In total, 411 women with mean age of 20-87 participated 
in this study. Mean score of SES was 0.29 ± 0.94 (– 2.71, 
2.2). Of all patients, 19.7% had a good SES, 71.04% had 
a middle and 9.26% had a poor SES. 

The crude and adjusted OR of relationship between the 
recurrence and other variables showed in Table I. According 
to these results, the OR was significant for relationship 
between recurrence and supplementary insurance, history 
of radiotherapy, stage 4 and grade 3 of BC patients. 
The crude and adjusted OR of relationship between 
the metastasis and other variables showed in Table  II. 
According to these results, the OR was significant 
for relationship between the metastasis and history of 
surgery, stage 4, grade 2, and grade 3 of BC patients. 
Differences in mean of subgroups of variables in this 
study by SES showed in Table III. These results shown 
significant relationship between SES with supplementary 
insurance and grade of BC (p-value < 0.05).
C index obtained –  0.0025 (–  0.0153, 0.0103) and 
–  0.00001 (–  0.01623, 0.01620) for recurrence and 
metastasis respectively. Also for stage and grade of BC, 
C index obtained 0.0013 (-0.009, 0.011) and –  0.004 
(– 0.0145, 0.0059) respectively, that showed there was not 
concentration of metastasis, recurrence, stage and grade 
by SES levels (Tab. IV). In addition, the concentration 
curve for recurrence and metastasis showed that there 
was no concentration of these outcomes by SES level 
(Figs. 1, 2).

Tab. I. The crude and adjusted OR of recurrence with other variables.

Variables Subgroups Crude Adjusted*
OR (95% CI) OR (95% CI)

Age
< 40

40-60
> 60

Reference
2.91 (0.36, 23.27)
3.54 (0.43, 28.94)

Reference
4.28 (0.48, 37.84)
2.91 (0.26, 32.25)

Marital status
Single

Married
Widow/divorced

Reference
1.65 (0.20, 13.65)
0.94 (0.09, 9.53)

Reference
2.29 (0.26, 19.71)
1.39 (0.12, 15.60)

Education

Illiterate
Primary
Diploma

Academic

Reference
0.33 (0.12, 0.87)
0.85 (0.31, 2.32)
0.27 (0.05, 1.27)

Reference
0.27 (0.08, 0.89)
1.06 (0.3, 3.71)
0.43 (0.05, 3.69)

Job

Housewife
Retired

Unemployment
Permanent/temporary

Reference
0.31 (0.04, 2.45)
2.26 (0.41, 12.28)
0.75 (0.16, 3.49)

Reference
0.28 (0.02, 2.81)
2.73 (0.44, 16.81)
1.14 (0.18, 7.29)

Insurance No
Yes

Reference
0.48 (0.04, 4.80)

Reference
0.43 (0.02, 6.69)

Supplementary insurance No
Yes

Reference
2.19 (1.00, 4.77)

Reference
2.94 (1.21, 7.14)

History of BC in first-degree relatives No
Yes

Reference
1.43 (0.66, 3.13)

Reference
1.12 (0.47, 2.68)

Chemotherapy No
Yes

Reference
2.91 (0.98, 8.71)

Reference
2.67 (0.82, 8.61)

Radiotherapy No
Yes

Reference
2.42 (1.12, 5.24)

Reference
2.73 (1.17, 6.34)

Surgery No
Yes

Reference
0.32 (0.13, 0.78)

Reference
0.38 (0.14, 1.05)

Stage

One
Two

Three
Four

Reference
0.17 (0.01, 3.00)
1.04 (0.12, 9.02)

27.5 (3.03, 249.48)

Reference
0.15 (0.001, 2.99)
1.09 (0.10, 10.86)
49.24 (4.06, 596.2)

Grade
One
Two 

Three

Reference
3.42 (0.91, 12.77)
9.47 (2.52, 35.59)

Reference
2.93 (0.75, 11.44)
9.43 (2.34, 38.06)

*: adjusted for age, marital status, education level, and job.
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Discussion

The results of our study showed that most patients 
were housewives, also were in middle level of SES. 
Moreover the most of patients had a primary level of 
education. In a study, most of the patients, had a under 
diploma level of education. In evaluating the status 
of employment, the results showed that most of the 
patients were housewives and other were employed, 
also had a middle level of income, which is consistent 
with our study result [30].
The results of this study showed that there was no the 
significant relationship between the metastasis and 

Tab. II. The crude and adjusted OR of metastasis with other variables.

Variables Subgroups Crude Adjusted*
OR (95% CI) OR (95% CI)

Age
< 40

40-60
> 60

Reference
1.29 (0.45, 3.67)
1.32 (0.44, 3.91)

Reference
1.91 (0.59, 6.15)
2.07 (0.53, 8.06)

Marital status
Single

Married
Widow/divorced

Reference
0.68 (0.20, 2.30)
0.57 (0.14, 2.26)

Reference
0.73 (0.20, 2.61)
0.58 (0.13, 2.46)

Education

Illiterate
Primary
Diploma

Academic

Reference
0.77 (0.39, 1.52)
0.80 (0.34, 1.90)
1.03 (0.44, 2.40)

Reference
0.83 (0.37, 1.86)
1.06 (0.39, 2.84)
2.31 (0.68, 7.86)

Job

Housewife
Retired

Unemployment
Permanent/temporary

Reference
0.68 (0.22, 2.11)
1.85 (0.42, 8.02)
0.65 (0.21, 1.99)

Reference
0.42 (0.11, 1.62)
1.82 (0.39, 8.39)
0.44 (0.12, 1.58)

Insurance No
Yes

Reference
0.39 (0.08, 1.80)

Reference
0.29 (0.05, 1.63)

Supplementary insurance No
Yes

Reference
1.38 (0.79, 2.43)

Reference
1.52 (0.81, 2.86)

History of BC in first-degree 
relatives

No
Yes

Reference
0.99 (0.57, 1.74)

Reference
0.90 (0.50, 1.64)

Chemotherapy No
Yes

Reference
1.07 (0.57, 2.01)

Reference
0.95 (0.48, 1.88)

Radiotherapy No
Yes

Reference
1.06 (0.60, 1.88)

Reference
1.14 (0.62, 2.07)

Surgery No
Yes

Reference
0.38 (0.19, 0.78)

Reference
0.35 (0.16, 0.76)

Stage

One 
Two 

Three 
Four 

Reference
1.10 (0.76, 3.23)
1.87 (0.65, 4.56)
9.72 (2.11, 73.21)

Reference
0.91 (0.05, 8.41)
1.92 (0.23, 8.42)

11.28 (3.56, 45.12)

Grade
One 
Two 

Three 

Reference
4.02 (1.67, 9.65)
8.27 (3.18, 21.50)

Reference
3.91 (1.58, 9.62)
9.24 (3.35, 25.44)

*: adjusted for age, marital status, education level, and job.

Tab. III. Relationship between SES and other variables.

Characteristics Subgroups Mean SD P-value

Insurance No
Yes

– 0.46
0.04

1.08
0.93 0.055

Supplementary 
insurance

No
Yes

– 0.08
0.16

0.91
0.95 0.006*

Chemotherapy No
Yes

– 0.058
0.079

0.89
0.96 0.160

Radiotherapy No
Yes

0.05
– 0.02

0.96
0.90 0.421

Surgery No
Yes

-0.032
0.042

0.87
0.95 0.578

Grade

One
Two

Three
Four

– 0.1
0.063
0.094
0.022

0.84
0.93
0.89
0.49

0.011*

Stage

One
Two

Three
Four

0.16
– 0.12
0.30

– 0.50

0.65
0.99
0.85
0.95

0.865

Recurrence No
Yes

0.02
0.04

0.90
0.72 0.926

Metastasis No
Yes

0.07
0.04

0.88
0.93 0.785

*: significant.

Tab. IV. Calculation of C indexes and their 95% CI, for metastasis, 
recurrence, stage and grade of BC patients.

Outcomes Concentration
index

95% Confidence 
intervals

Recurrence – 0.0025 – 0.0153, 0.0103
Metastasis – 0.00001 – 0.01623, 0.01620
Stage 0.0013 – 0.009, 0.011
Grade – 0.004 – 0.0145, 0.0059
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recurrence of BC with age of patients. In some studies, 
it has been concluded that metastasis occurs at an earlier 
age, which is not consistent with our findings  [31]. 
In some studies the role of age has proven to be an 
important factor in causing a bad prognosis in patients 
with a variety of cancers  [32]. Results of Bennier’s 
study in French showed the probability of recurrence 
and metastasis of BC was higher in patients older than 
35 years. Also shown that patients with age of 35 years, 
before menopause had a better prognosis than the first 
group and patients over 60 years of age had a worse 
prognosis than the second group [33].
In our study, there was no the significant relationship 
between education levels with metastasis and 
recurrence. In various studies, appropriate prevention 
and treatment of BC have relationship with education. 
Also, there is a significant relationship between 
knowledge of risk factors for BC and the level of 
education, which this knowledge can prevent the 
metastasis and recurrence  [34]. Our results showed 
that there was a significant relationship between the 
existences of supplementary insurance in patients with 
recurrence. In other words, the recurrence in patients 
with supplementary insurance was occurred more than 

other patients. Having supplementary insurance helps 
to encourage individuals for treatment and screening 
and causes more diagnosis and sooner discovering 
the disease. Therefore, it can be concluded that 
SES directly affect the stage, grade, recurrence and 
metastasis of BC [35]. Also, in a study, the insurance 
status had an important role in the outcomes of BC, 
even with adjusting for SES [36].
Some studies had identified a number of genes that 
causes metastasis in various tissues in BC  [37]. 
However, there was not association between history 
of BC in first degree relatives with recurrence and 
metastasis. Cancer patients receive different therapies 
after surgery that can affect the survival, recurrence 
and metastasis [38]. In our study, the effect of surgery 
on metastasis was evident. In some studies, the role of 
radiotherapy has been shown to reduce metastasis [39]. 
Also results of our study showed grade and stage of 
BC had a relationship with recurrence and metastasis. 
Other studies showed a significant correlation between 
tumor size with recurrence and metastasis also with 
staging of BC [40].
The C index for health expenditure has always been 
positive, stating that health costs in higher deciles is 

Fig. 1. Concentration Curve of SES inequality in recurrence.

Fig. 2. Concentration Curve of SES inequality in metastasis.
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higher than lower deciles. This can be due to the low 
pay ability of low income deciles or lack of access to 
health services. The C index is closer to zero, indicating 
a more equality concentration on health costs among 
different deciles. The C index was 0.498 at 2009 in 
Iran, which indicates significant inequalities in health 
costs. An increase in inequality could be affected by 
rising prices due to economic policies or discriminatory 
health policies. An increase in inequality, can have a 
more negative effect on the health expenditure of lower 
SES groups [41]. According to the results of this study, 
there was not SES inequality in recurrence, metastasis, 
stage and grade of BC. This was the first study in this 
field. Although the role of SES inequality in health 
has been evaluated in some studies  [42-45]. In some 
studies, the effect of SES on the incidence of cancer is 
reversed. For example in a study by Tweed et al., BC 
had a low incidence in areas with lower SES [46]. In a 
study in European countries the role of SES inequality 
evaluated in health. The C index varied from 0.0034 in 
the Netherlands to 0.0218 in Portugal. Also in this study 
patients with high SES are more likely to use diagnostic 
and therapeutic test, which leads to early detection of the 
disease [47]. 

Conclusions 

BC is the most common cancer among women. Many 
complications of this cancer can be prevented with 
early detection. To date no study has been performed 
that evaluate the role of SES inequity in recurrence, 
metastasis, grade, and stage of BC. Therefore, our 
study results can be good evident of the importance 
of this topic. Due to the important role of SES and the 
existence of insurance and supplementary insurance, 
in early detection and treatment of BC, it is suggested 
that measures be taken to allow BC diagnostic and 
screening services to be available at a lower cost to the 
public. Also, with the reduction of SES inequality and 
increase in screening test, BC can be detected earlier and 
metastasis and recurrence decrease eventually. 
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