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Abstract 

Background. In the context of Infections Prevention and Control activities, the training of healthcare-associated infection control 
figures is crucial; the COVID-19 pandemic further emphasized the necessity of ensuring a widespread and stable level of skills 
over time for such professionals. The present work aims to identify the number and training needs of the personnel working in the 
Emilia-Romagna Region’s healthcare facilities as “healthcare-associated infection control figures”.
Methods. Data were collected through a survey created by experts from the Regional Group “Training in the prevention and 
control of antibiotic resistance”. The questionnaire explored the number, professional and educational background, and training 
requirements of Healthcare-associated infections control figures in Emilia-Romagna.
Results. With 73 figures dedicated to Healthcare-associated infections control, the Emilia-Romagna Region appears to be in line 
with the European standard ratio (1 professional every 125 beds). Professionals with a nursing background, over 50 years old and 
of female sex prevail in the group, while the training needs expressed include both theoretical and practical aspects. 
Conclusions. Healthcare assistants and nursing staff represent a fundamental resource for the implementation of infection preven-
tion and control programs in our healthcare facilities; continuous, multidisciplinary and targeted training of these professionals 
is confirmed as necessary.
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Introduction

Health care-associated infections (HAIs) are a 
major public health issue (1): in 2016-17 the preva-
lence of patients with at least one HAI was 5.9% in 
European countries and 8% in Italy (2). The most 
frequently reported types of HAI are respiratory 
tract infections, urinary tract infections, surgical site 
infections, and bloodstream infections. As infection 
prevention and control (IPC) programmes represent 
key strategies for dealing with such public health is-
sue, education and training of HAI control figures is 
crucial (1).

In Italy, the figure dedicated to HAI control origi-
nated with Circulars n. 52/1985 (3) and n. 8/1988 (4) 
issued by the Ministry of Health. Such documents 
defined the skills profile of HAI control figures and 
fixed the minimum staff standards - as defined by 
the US Centers for Disease Control and Prevention 
(5,6) - as one HAI control figure every 25 beds, or, 
depending on the type of ward, every 9,000-10,000 
admissions per year. 

The introduction of HAI control figures in the 
Italian National Health Service was gradual and not 
always homogeneous throughout the country (7). In 
the Emilia-Romagna region (Northern Italy) the HAI 
control figures were set shortly after the issuing of a 
circular, however the training of HAI control figures 
has been a major concern for decades (8,9); a few 
“infection-control nurse” (Italian acronym: ICI) pro-
fessional training courses started in the ‘90s (10) and, 
more recently, several dedicated first-level Masters 
courses have been activated (11).

According to the Regional Council decision 
n.318/2013 (8), each public health authority (University 
Hospital or Local Health Facility) must designate a 
multidisciplinary Strategic Committee dedicated to 
clinical risk management, in charge of developing  
both antimicrobial stewardship (AS) and IPC pro-
grams. These strategies are operationalized by two 
sub-groups of experts focused respectively on AS and 
IPC and highly integrated. HAI control figures (nurses 
or health assistants) are important non-medical mem-
bers of the IPC working group. Further, inside each 
ward of each health facility, specifically designated 
health professionals promote the development of AS 
and IPC activities, acting as a link between the Risk 
Management Strategic Committee and their ward.

COVID-19 pandemic severely hit the Emilia-
Romagna region (12,13) and emphasized further the 
importance of maintaining a widespread and consis-
tent level of knowledge on IPC. Thus, the regional 

council decision n. 832/2022 (14) set up a regional 
multi-professional board of experts (the “HAI control 
figures board”), aimed at defining and implement-
ing regional training activities for HAI control and 
responsible antibiotic use. 

The HAI control figures board includes representa-
tives of hygienists, of infectious disease specialists), 
microbiologists, pharmacists, and HAI control nurses 
from the whole Region. Further, in each public health 
service, an Infectious Risk Manager was designated 
as a point of contact between the local HAI control 
figures and the the regional board. The board is divided 
into smaller working groups; one is focused on the 
training requirements of nurses and healthcare assist-
ants involved in IPC activities.

Considering both the high turnover of staff also due 
to COVID-19 emergency and the different educational 
and professional backgrounds of HAI control figures, 
in order to better understand their future training 
needs, the working group designed and carried out a 
survey with the following specific objectives: 

to record the number of health professionals emplo-
yed as HAI control figures in Emilia-Romagna Region 
and to map their formal roles, training backgrounds 
and working place;

to explore HAI control figures training needs in 
the main technical domains.

Methods

1. Setting
On 1 January 2023, the Emilia-Romagna Region 

counted 4,460,030 inhabitants. The functional articu-
lation of Healthcare in the Emilia-Romagna Region 
includes 8 Local Health Authorities (LHAs), and 4 
University/Regional Hospitals (Bologna, Ferrara, 
Modena, Parma). Further, three highly specialized 
facilities are currently classified as “IRCCS” (Intitutes 
for scientific hospitalization and treatment” in Italian, 
a network of hospitals, public or privately owned) 
approved by the Ministry of Health and sharing the 
compulsory duty to be additionally involved in applied 
research in their special field, financed by the same 
Ministry: the Montecatone Rehabilitation Institute 
(Imola, BO), the Rizzoli Orthopaedics Institute in 
Bologna, and the Romagna Scientific Institute for the 
Study and Treatment of Cancer (Meldola, FC). 

2. Survey design and data collection
This cross-sectional study was carried out in 2022. 

During the first months of 2022, the regional multi-
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professional board of experts focused on the training 
requirements of different professionals involved in 
IPC activities (14) designed a survey to explore the 
following issues: 

- total number of HAI control figures;
- demographic, organisational and training char-

acteristics of HAI control figures;
- their training needs.
The survey was planned to be carried out in two 

steps. Firstly, infectious risk managers of each regional 
public health service were asked to fill a form describ-
ing the amount of employees working as HAI control 
figures within their organization. 

The amount of HAI control figures was expressed 
both as absolute numbers and as Full time equivalents 
(FTE) which is defined as total hours worked as HAI 
control figure divided by the total number of compens-
able hours worked by a healthcare professional.

Then, each HAI control figure was asked to fill in a 
qualitative questionnaire investigating organizational, 
training, and demographic aspects. The survey was 
managed through Microsoft Forms survey tool.

The questionnaire was composed of 4 parts: the first 

one collected data on gender, age category and institu-
tion of employment for each participant. The second 
section included questions on the service of work, the 
executive position, and the possible coordination role 
of each professional; the third part explored the profes-
sional and educational background of the respondents, 
and their job seniority. The last section investigated the 
training needs of the respondents and consisted of 7 
items with a dichotomous closed answer (yes/no). Each 
item represented a specific domain of competences, 
and the professional was required to express his/her 
need for further training in it. The seven domains of 
the “training needs” section (Table 1) were based on 
both Italian and international guidelines (15-17).

Data collection was carried out from 12/07/2022 
to 26/09/2022. Out of the 15 public healthcare institu-
tions in the Emilia-Romagna Region, only one did not 
take part in the survey.

3. Statistical analysis
Data analysis was performed using the Software 

IBM SPSS Statistics Version 28. Categorical variables 
were summarized by absolute and relative frequen-
cies and compared using Pearson’s chi-square test or 

Table 1 - IPC training domains as suggested by national and international guidelines (15-17). An acronym and some examples of the domain’s 
essential topics are also reported.

Training domain Acronym Examples of essential knowledge and competences

1. Organizational process and 
care bundles evaluation domain

VAL Promoting and participating in the evaluation of compliance to the procedures and con-
tributing to the improvement of compliance by monitoring parameters regarding process 
or outcome.

2. Technical-professional do-
main

TEC Isolating and activating special (barrier) precautions, skin disinfecting, patient pre-
operative preparing, decontaminating and sterilizing medical devices and addingother 
technical issues.

3. Preparedness for pandemic/
epidemic events domain

PREP Contributing to the design and implementation of procedures for crisis management 
in infection control: alerting management, recalling patients, recalling potentially con-
taminated equipment and supplies, reporting and exchanging with relevant healthcare 
professionals.

4. Training/research domain F/R Collecting and analyzing the relevant documentation for the development of an infection 
control procedure. 
Adopting principles and methods of adult education and learning (participatory strategies, 
including bedside and simulation training).
Giving priority IPC domains to be included in training and education programs according 
to the target audience and context.

5. Organizational-programmatic 
domain

PO Planning strategies for the design of healthcare procedures. Setting a program for the 
implementation and the revision of infection control guidelines and recommendations; 
disseminating appropriate policies and procedures to clinical departments and helping 
clinicians in their implementation.

6. Antimicrobial stewardship 
domain

AMS Taking part in AMR surveillance programs. Formulating and proposing appropriate indica-
tors concerning the identification of AMR. Participating in periodic audits. Contributing 
to clinicians’ training in antimicrobials use.

7. Communication/ relationships 
domain

COM Facilitating the implementation of infection control procedures within the clinical care 
organization. Identifying barriers to compliance with procedures and involve clinicians. 
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Table 2 - HAI control figures in the surveyed healthcare institutions, Emilia Romagna region (Northern Italy), 2022.

Healthcare
institution

Infectious
risk manager

HAI control
figures

Total Number
of beds a  

Total
admissions a

Human resourc-
es / bed ratio

Human resources
/10.000 admissions

ration FTEs n FTEs n FTEs

# 1 1 0.75 3 2.25 4 3 706 27,860 1/235 1.08

# 2 1 1 1 1 2 2 331 13,316 1/166 1.5

# 3 1 0.5 15 14.5 16 15 2,976 130,677 1/198 1.15

# 4 1 0.5 8 8 9 8.5 1,512 51,878 1/178 1.64

# 5 1 1 9 9 10 10 1,498 53,392 1/150 1.87

# 6 1 1 7 6 8 7 1,306 57,043 1/187 1.23

# 7 1 1 5 4.83 6 5.83 1,156 51,332 1/198 1.14

# 8 2 2 2 1 4 3 891 38,616 1/297 0.78

# 9 1 0.75 4 3 5 3.75 720 30,718 1/192 1.22

# 10 1 1 3 3 4 4 484 11,805 1/121 3.39

# 11 0 0 2 2 2 2 349 14,401 1/175 1.39

# 12 b 0 0.5 1 0.5 1 1 314 15,127 1/314 0.66

# 13 b,c 0 0.5 1 0.5 1 1 158 1,321 1/158 N/A

# 14 0 0 1 0.25 1 0.25 42 1,521 1/168 1.64

Total 11 10.5 62 55.83 73 66.33 12,443 499,007 1/188 1.33

a Number of beds and total admissions are referred to the year 2021. 
Human resources/bed ratio and Human resources /10,000 admissions ratio are calculated based on FTEs. 
b In institutions #12 and #13, the same person carries out the functions of Infectious risk manager and HAI control figure.
c In institution #13, the resources/10,000 admissions ratio has not been reported and is excluded from the calculation of the regional average 
value, as it is out of scale due to the rehabilitative and long-term care nature of the facility.

Fischer’s exact test. Continuous variables were sum-
marized by median and interquartile range (IQR). 

Human resources FTEs/ bed ratio and Human re-
sources FTEs/10,000 admissions ratio were calculated 
both in overall terms and for each individual institu-
tion, to provide both an overview of the regional situ-
ation and a measure of the variability among units. 

Data on acute-care beds and hospital admissions 
of each institution were obtained from the regional 
databases.

This paper was written in accordance with 
Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) guidelines (18). 

Results

1. HAI control figures census and main features 
Out of the 15 public healthcare institutions in the 

Region, 14 provided information on the number and 
FTEs of the HAI control figures (Table 2).

Overall, the reported total number of HAI control 
figures was equal to 73 (ranging from 1 to 16 per facil-
ity). Among them, 11 were infectious risk managers 
and 62 were HAI control figures.

The global human resources (HR) /bed ratio was 

1/188 (ranging from 1/324 to 1/121), while the overall 
HR/10,000 admissions ratio was 1.33 (ranging from 
0.66 to 3.39). 

As reported in Table 3, a total of 66 professionals 
(90% of the total number of HAI control figures in the 
Region) took part in the survey. Among them, 15% 
were males and 85% females and the most represented 
age category was 51-60 years old (56%).

The professionals worked mainly in the Medical 
Management or in the Nursing Management 
Department (44% and 42%, respectively), and most of 
them were employed in the LHAs (65%) or University 
Hospitals (30%). 

Respondents were nurses (95%) or healthcare as-
sistants (5%) and many did not hold an organizational/
functional position (71%).

Half of the professionals dedicated to HAI control 
in the region have less than five years of experience in 
the specific function. More specifically, at the moment 
of the survey, 28% of professionals had less than 2 
years of experience (newly employed professionals 
recruited after COVID-19 pandemic outbreak), 26% 
of professionals had 2-5 years of experience, and 34% 
of professionals had more than 10 years of experience 
are present in the region.

Considering the educational background, the Pre-
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Table 3 - Demographic and professional features of HAI control figures, Emilia-Romagna region, Italy, 2022. Data are expressed as n (%).

Sample features (n= 66)
Demographic dimension Age category (years)

<30
31-40
41-50
51-60
>60
Gender
Female
Male

4 (6%)
8 (12%)
15 (23%)
37 (56%)
2 (3%)

56 (85%)
10 (15%)

Organizational and operational dimension Healthcare institution of work
Local Health Authority 43 (65%)

University Hospital 20 (30%)

IRCCS a or other highly specialised facility 3 (5%)

Service of work
Public Health Department 2 (3%)

Medical Management 29 (44%)

Nursing Management 28 (42%)

Clinical Governance 2 (3%)

Hospital Hygiene 3 (5%)

Missing 2 (3%)

Executive position
Organizational position holder 19 (29%)

Non organizational position holder 47 (71%)

Coordination function

Coordination position holder 19 (29%)

Non coordination position holder 47 (71%)

Professional and Formative dimension Professional qualification
Healthcare assistant 3 (5%)

Nurse 63 (95%)

Educational level
Practical nursing diploma 
(before Law 251/00)

25 (38%)

University degree (3 years training) 25 (38%)

Master degree (5 years) 16 (24%)

Any IPC training received
Yes 34 (52%)

No 32 (48%)

Specific IPC training received
“ICI” b Regional Course 4 (6%)

“ISRI” c Master 29 (44%)

Master in Public Health 1 (2%)

Years of activity as HAI control figure
<2 18 (28%)

2-5 17 (26%)

6-10 8 (12%)

>10 22 (34%)

a IRCCS  - “Scientific Institute for Treatment and Research”, Italian acronym
b ICI - “Infectious risk control nurse”, Italian acronym
c ISRI - “Infectious Risk Specialist Nurse”, Italian acronym
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Reformation Course (Practical Nursing Diploma) 
and the University Degree were the most reported. In 
particular, University education was more frequently 
reported by younger health workers (less than 50 years 
of age), while the Diploma was held by more than half 
of the over-50s. 52% of the sample received specific 
post-graduated training in the field of HAIs. Among 
them, only a small proportion attended the Regional 
course focused on the training of an Infectious risk 
control nurse (ICI) or the master’s degree course in 
Public Health. On the other hand, 44% of the sam-
ple stated that they attended (or were attending) the 

Table 4 - Professionals specifically trained in IPC in relation to their age category and in relation to their years of specific activity as HAI 
control figures. Emilia Romagna Region, Italy, 2022.

Any IPC training received
p

No  (N=31) Yes (N=34)

Age category <30 2 (50%) 2 (50%) 0.264

31-40 6 (75%) 2 (25%)

41-50 4 (27%) 11 (73%)

51-60 19 (51%) 18 (49%)

>60 1 (50%) 1 (50%)

Years of activity as HAI control figure <2 9 (50%) 9 (50%) 0.373

2-5 7 (41%) 10 (59%)

6-10 2 (25%) 6 (75%)

>10 13 (59%) 9 (41%)

Master course for “Infectious Risk Specialist Nurse 
(ISRI)” (Table 3).

No statistically significant difference was observed 
in the distribution of professionals who received 
specific training either according to the age of the 
subjects or according to the years of employment as 
HAI control figures (Table 4).

2. HAI control figures training needs
Overall, organizational processes and care bundles 

evaluation domain (VAL), technical-professional do-
main (TEC) and preparedness for pandemic/epidemic 

Figure 1 -Training needs of HAI control figures. Emilia Romagna Region, Italy, 2022
a VAL (organizational process and care bundles evaluation domain); TEC (technical-professional domain); PREP (preparedness for pandemic/
epidemic events domain); F/R (training/research domain); PO (organizational-programmatic domain); AMS (antimicrobial stewardship do-
main); COM (communication/relationships domain).
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events domain (PREP) were the three most requested 
training domains, representing the training needs re-
spectively for 76%, 62% and 52% of the investigated 
professionals (Figure 1).

About a half of the interviewees were interested 
in the training/research domain (F/R) and in the 
organizational-programmatic domain (PO). On the 
other hand, professionals felt to have reached some 
consolidated knowledge in the domain of antimicro-
bial stewardship (AMS) and in the communication/
relationships domain (COM).

When investigating job seniority across training 
needs (Table 5), no statistically significant differences 
emerged.   

On the contrary, having received a specific IPC 
training seemed to affect the choice among the 7 
training fields. The technical-professional domain was 
required predominantly by those who did not undergo 
specific training in IPC (p<0.001). The organizational-
programmatic domain and the communication-rela-
tionship domain, on the other hand, were preferred 
by those who had received IPC training (p=0.021 and 
p=0.029, respectively).

Discussion and conclusions

Appropriate infectious risk prevention and control 
practices represent crucial activities for any healthcare 
system, globally and locally (19). As IPC teams need 
to have a sufficient number of employees adequately 
educated and trained, the multi-professional board 
of experts of the Emilia-Romagna region designed 
a regional survey to assess the volume, features and 

Table 5 - Training domains required, by stratifying the sample according to years of HAI control activity and possession or not of specific 
IPC training. Emilia Romagna region, Italy, 2022

Training
field

Whole
sample
(n=66)

<5 years of HAI 
control activity

>5 years of HAI
control activity

p
Specific IPC training a 

not received
Specific IPC training 

a received
p

TEC 41 22 (55%) 18 (45%) 0.507 28 (68%) 13 (32%) <0.001

PO 28 14 (50%) 14 (50%) 0.386 9 (32%) 19 (68%) 0.021

VAL 50 28 (57%) 21 (43%) 0.259 24 (48%) 26 (52%) 0.558

AMS 21 12 (57%) 9 (43%) 0.460 9 (43%) 12 (57%) 0.360

PREP 34 19 (57%) 14 (43%) 0.358 18 (53%) 16 (47%) 0.309

COM 16 8 (50%) 8 (50%) 0.472 4 (25%) 12 (75%) 0.029

F/R 31 17 (55%) 14 (45%) 0.538 12 (39%) 19 (61%) 0.106

a The specific IPC trainings received referred to “ISRI” Master, Public Health Master, or “ICI” Regional Course. VAL (organizational process 
and care bundles evaluation domain); TEC (technical-professional domain); PREP (preparedness for pandemic/epidemic events domain); F/R 
(training/research domain); PO (organizational-programmatic domain); AMS (antimicrobial stewardship domain); COM (communication/
relationships domain).

training needs of HAI control professionals in Emilia-
Romagna. 

According to our data, the number of HAI control 
figures in the region is 73. The regional median HR/
bed ratio is 1 HAI control figure every 188 beds, and 
it appears to be higher than the Italian national ratio 
(about 1/415) (7)(20), but lower than the European 
ratio (1/125) (21). 

If compared with the ratio of 1 IPC nurse/250 beds 
proposed in the eighties by CDC (6), the situation in 
our region respects international standards; still, the 
1/250 ratio standard appears outdated. Several recently 
published national and international documents (7,21) 
suggest boosting these numbers, reaffirming that 1/250 
is a minimum standard that can be considered as a 
useful starting benchmark in contexts where a proper 
IPC culture is still missing (22). At European level, 
standards such as 1 HAI control figure / 100 beds in 
Acute Care Hospitals and 1 per 150-200 beds in Long 
Term Care Facilities should be applied (21).

According to our findings, the demographic features 
of the samples (85% females mainly 51-60 years old) 
are in line with the nursing sector’s main characteri-
stics recorded in other Western countries (23). The 
distribution of professionals working in the LHAs or 
University Hospitals (about 2/3 and 1/3, respectively) 
is representative of the organization of public heal-
thcare institutions in the Emilia-Romagna region (8 
LHA and 4 University Hospitals, respectively). The 
percentages of professionals belonging to the different 
services (44% for the Medical Directorates, 42% for 
the Nursing Directorate) and those of professionals 
holding organizational positions (29%) are comparable 
with national data (7). Coordination position holders 
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are, on the contrary, more present in Emilia-Romagna 
than the national average (7). The prevalence of nurses 
(95%) over health assistants in the exercise of HAI 
control functions reflects the respective numbers of 
the two professional profile holders in our country. 
Although the figure of the health assistant (a profession 
dedicated to prevention and health promotion) has 
existed in Italy for more than a century, the number of 
health assistants in Italy today is only the 0.1% of the 
total number of nurses (24). Finally, the educational 
backgrounds seem to be consistent with the distribution 
of respondents in different age groups: the academic 
nursing degree has been established only in 1991,.à 
therefore the majority of the over-50s hold the pre-
viously established diploma. 

A remarkable amount of HAI control professio-
nals was actually recruited in our region during the 
pandemic period (28%); from a quantitative point of 
view, this number is much higher than the increase in 
recruitments (approximately +2% ) that took place in 
the Italian National Health Service between 2019 and 
2021 (25), and seems to account for a renewed focus 
on the importance of HAI control activities stimulated 
by the advent of the COVID-19 pandemic (26). 

Additionally, our data indicate that only 52% of 
our responders received a specific post-degree trai-
ning in the IPC field. The frequency of professionals 
who underwent specific training does not show any 
significant difference based on the subjects’ age or 
years of experience as IPC nurses/health assistants; 
still, professionals 41-50 years old and professionals 
who have been in service for 6-10 years seem to 
have particularly low percentages of specific IPC 
training. These findings highlight the need to increase 
the offer both at regional and at local levels of post-
degree specialized training activities for HAI control 
professionals and to monitor this educational process 
carefully and actively (8,15,16). Further, it is crucial 
to include Academia in the educational process in 
order to increase the offer of education in IPC and 
AMR in academic courses in the medical/veterinary 
area, and to take them up constantly in post-graduate 
training programs. (27, 28). Recent evidence suggests 
(29-31) that adult healthcare training (both early in 
the recruitment phase and subsequently on a regular 
schedule) should:

- prioritize blended learning (combining experien-
tial and transmissive approaches)

- individualize teaching and learning strategies;
- focus on peer support initiatives.
As for our sample’s learning needs, the most re-

quested training fields are: 

- organizational processes and care bundles eva-
luation domain (VAL);

- technical-professional domain (TEC); 
- preparedness for pandemic/epidemic events do-

main (PREP).
A technical-specialistic education is especially 

required by those who did not receive any IPC trai-
ning, while knowledge and competences in VAL and 
PREP domains lack both in trained and non-trained 
professionals. This finding confirms that healthcare 
professionals require practical skills (e.g., process 
evaluation and epidemic event preparedness) as well 
as academic and theoretical expertise (32-34).

Educational needs in the organizational-program-
matic (PO), training/research (F/R) and communica-
tion/relationships domain (COM) are more expressed 
by IPC professionals who already received a specific 
training. Until the Seventies, IPC competences used 
to belong to the skill set of the physician who specia-
lized in Hygiene and Preventive Medicine (19); as a 
result, many nurses and health assistants eventually 
got interested in the IPC field after attending specific 
courses (ICI course, Master degree).

Furthermore, it is important to highlight that, ove-
rall, the training in the communication and relationship 
area is the least requested (24%). (35), professionals 
seem to struggle recognizing their own communica-
tive inadequacy. We should read this finding keeping 
in mind that medical education does not historically 
include soft skills, such as communication. 

Finally, Emilia-Romagna Region, which has a 
great tradition in infectious disease monitoring and 
surveillance (36-37), paid great attention to the AMR 
problem over the last decades (38), since most of the 
antimicrobial resistance (AMR) burden is caused by 
microorganisms acquired in healthcare as HAIs (39). 
These training activities seem to be effective as our 
findings indicate that HAI control professionals in 
Emilia-Romagna ask very rarely to be further trained 
in the AS/AMR field.

The results of our survey should be read in light 
of the study limitations. Firstly, given the lack of a 
validated questionnaire to investigate the educational 
needs of HAI control figures, the survey was set up 
ad hoc for the study and not previously validated. 
Nevertheless to improve its validity, it was designed 
considering national and international guidelines on 
HAI control figures training needs (15-17). Secondly, 
due to the local nature of our investigation and the 
significant differences existing among regional health 
services (40 ), our results could have a relatively poor 
generalizability in the Italian context. On the other 
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hand, the very high response rate of the structures 
(14 out of 15) and of the healthcare professionals 
(90%) allow our data to be representative of the cha-
racteristics and training needs of HAI professionals 
in Emilia-Romagna.  

In conclusion, the number of professionals em-
ployed as HAI control figures in the Emilia-Romagna 
region appeared to be sufficient, however it could be 
improved to reach high international quality standards. 
Despite the large number of professionals hired with 
COVID, our data do not show differences in terms of 
educational background or training needs between ju-
nior and senior professionals. We advocate, therefore,  
that IPC training should be standardized and continu-
ous, even after academic/specialistic training, and not 
limited to the moment of hiring. Lastly, the training 
needs of our professionals appear to be strongly ori-
ented towards managerial skills, preparedness and 
training and research skills. These findings will be 
useful to set up future training based on the actual 
needs of health professional involved in Infection 
prevention and control.
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Riassunto

Prevenzione e controllo del rischio infettivo nelle attività as-
sistenziali: volume e bisogni formativi del personale dedicato 
nella Regione Emilia-Romagna (Italia)

Background. La formazione del personale per il Governo del 
Rischio infettivo nelle attività assistenziali è fondamentale nel con-
testo delle attività Prevenzione e Controllo del Rischio Infettivo; la 
pandemia COVID-19 ha ulteriormente evidenziato la necessità di 
garantire un livello di competenze diffuso e stabile nel tempo per il 
personale dedicato. L�obiettivo di questo lavoro è inquadrare il volu-

me e i bisogni formativi del personale specializzato nella prevenzione 
delle infezioni correlate all’assistenza nelle aziende sanitarie della 
Regione Emilia-Romagna.

Metodi. La raccolta dati è stata effettuata attraverso un questionario 
ideato da professionisti appartenenti al Gruppo Regionale “Forma-
zione in tema di prevenzione e controllo

dell’antibioticoresistenza”. Le diverse sezioni del questionario 
indagavano numero, retroterra educativo e professionale e bisogni 
formativi delle figure dedicate al controllo del rischio infettivo nelle 
Aziende Sanitarie della Regione Emilia-Romagna.

Risultati. Con 73 figure dedicate al controllo delle Infezioni corre-
late all’assistenza, la Regione Emilia-Romagna appare in linea rispet-
to agli standard europei (1 professionista ogni 125 letti). Prevalgono 
nel gruppo professionisti con formazione di natura infermieristica, di 
oltre 50 anni e di sesso femminile, mentre i bisogni formativi espressi 
includono sia aspetti teorici sia aspetti pratici. 

Conclusioni. Assistenti sanitari e personale infermieristico 
rappresentano una risorsa fondamentale per l’implementazione di 
programmi per il controllo del rischio infettivo oggi nelle strutture 
sanitarie; si conferma come necessaria la formazione continua, 
multidisciplinare e mirata di tali professionisti.

References

1. World Health Organization (WHO). Guidelines on core 
components of infection prevention and control programmes 
at the national and acute health care facility level [Internet]. 
Geneva: World Health Organization; 2016. Available from: 
https://iris.who.int/handle/10665/251730 [Last accessed: 
2024 Apr 30].

2. Suetens C, Kärki T, Plachouras D. Point prevalence survey 
of healthcare-associated infections and antimicrobial use 
in European acute care hospitals: 2016-2017. Stockholm: 
ECDC; 2023. 

3. Circular of the Ministry of Health n. 52/1985: Lotta contro 
le infezioni ospedaliere. (Rome, 1985).

4. Circular of the Ministry of Health n. 88/1988: Lotta contro 
le infezioni ospedaliere: la sorveglianza (Rome, 1988).

5. Eickhoff TC, Brachman PW, Bennett JV, Brown JF. Sur-
veillance of nosocomial infections in community hospitals. 
I. Surveillance methods, effectiveness, and initial results. 
J Infect Dis. 1969 Sep;120(3):305-17. doi: 10.1093/
infdis/120.3.305. 

6. Haley RW, Culver DH, White JW, Morgan WM, Emori TG, 
Munn VP, et al. The efficacy of infection surveillance and 
control programs in preventing nosocomial infections in US 
hospitals. Am J Epidemiol. 1985 Feb;121(2):182–205. doi: 
10.1093/oxfordjournals.aje.a113990. 

7. Società Scientifica Nazionale Infermieri Specialisti Rischio 
Infettivo (ANIPIO). Le Infezioni Correlate all’Assistenza 
(ICA): una pandemia silente. Roma: Ufficio Stampa e 
Comunicazione Federazione nazionale degli ordini delle 
professioni infermieristiche; 2021.

8. Deliberazione della Giunta Regionale n.318/2013: Linee di 
indirizzo alle aziende per la gestione del rischio infettivo: 
infezioni correlate all’assistenza e uso responsabile di an-
tibiotici. (Emilia-Romagna, Italy; 2013). 



10 E. Ferrari et al.

9. Deliberazione della Giunta Regionale n.1079/2021: Appro-
vazione delle “Linee di indirizzo regionali per l’implemen-
tazione dei programmi di uso razionale degli antibiotici” 
(Emilia-Romagna, Italy; 2021).

10. Centro di documentazione per la salute, Agenzia sanitaria 
regionale dell’Emilia-Romagna. Dossier “Infezioni Ospe-
daliere” – Rapporto tecnico per la definizione di obiettivi 
e strategie per la salute. Ravenna: Centrostampa Azienda 
USL di Ravenna; 2001. Available from: https://assr.regio-
ne.emilia-romagna.it/pubblicazioni/dossier/doss055 [Last 
accessed: 2024 Apr 30].

11. ANIPIO - Master universitari di I e II livello. [Internet]. 
Bologna.  Available from: https://www.rischioinfettivo.it/
flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/161 [Last 
accessed: 2024 Feb 3].

12. Serafini A, Palandri L, Kurotschka PK, Giansante C, Sabat-
tini MR, Lavenia MA, et al. The effects of primary care 
monitoring strategies on COVID-19 related hospitalisa-
tion and mortality: a retrospective electronic medical re-
cords review in a northern Italian province, the MAGMA 
study. Eur J Gen Pract. 2023 Dec;29(2):2186395. doi: 
10.1080/13814788.2023.2186395. Epub 2023 Apr 20.

13. Ferrari E, Palandri L, Lucaccioni L, Talucci G, Passini E, 
Trevisani V, et al. The Kids Are Alright (?). Infants’ Develop-
ment and COVID-19 Pandemic: A Cross-Sectional Study. 
Int J Public Health. 2022Jun 20;67:1604804. doi: 10.3389/
ijph.2022.1604804.

14. Determinazione del Direttore Generale Cura della Persona, 
Salute e Welfare n. 832/2022: Costituzione del gruppo di 
lavoro multidisciplinare “Formazione in tema di prevenzione 
e controllo dell’antibioticoresistenza” (Emilia-Romagna, 
Italy; 2022).

15. World Health Organization (WHO). Core competencies 
for infection prevention and control professionals. Geneva: 
World Health Organization; 2020. Available from: https://
iris.who.int/bitstream/handle/10665/335821/97892400116
56-eng.pdf?sequence=1  [Last accessed: 2024 Apr 30].

16. European Centre for Disease Prevention and Control 
(ECDC). Core competencies for infection control and hospi-
tal hygiene professionals in the European Union. Stockholm: 
ECDC; 2013. Available from: https://www.ecdc.europa.
eu/sites/default/files/media/en/publications/Publications/
infection-control-core-competencies.pdf [Last accessed: 
2024 Apr 30].

17. Piano Nazionale di Contrasto dell’Antimicrobico-Resistenza 
(PNCAR) 2017–2020. Roma: Ministero della salute; 2017.
Available from: https://www.salute.gov.it/imgs/C_17_
pubblicazioni_2660_allegato.pdf [Last accessed: 2024 
Apr 30].

18. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, 
Vandenbroucke JP; STROBE Initiative. The Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) statement: guidelines for reporting observatio-
nal studies. The Lancet. 2007 Oct;370(9596):1453–7. doi: 
10.1016/S0140-6736(07)61602-X.

19. Tsioutis C, Birgand G, Bathoorn E, Deptula A, Ten Horn L, 
Castro-Sánchez E, et al. Education and training program-

mes for infection prevention and control professionals: 
mapping the current opportunities and local needs in Eu-
ropean countries. Antimicrob Resist Infect Control. 2020 
Nov;9(1):183. doi: 10.1186/s13756-020-00835-1.

20. Posti letto per Regione e disciplina 2020 [Internet]. Roma: 
Ministero della salute; 2022. Available from: www.dati.
salute.gov.it/dataset/posti_letto_per_regione_e_per_
disciplina_2020.jsp [Last accessed: 2024 Apr 30].

21. Dickstein Y, Nir-Paz R, Pulcini C, Cookson B, Cookson B, 
Beovi� B, Tacconelli E, et al. Staffing for infectious diseases, 
clinical microbiology and infection control in hospitals in 
2015: results of an ESCMID member survey. Clin Micro-
biol Infect. 2016 Sep;22(9):812.e9-812.e17. doi: 10.1016/j.
cmi.2016.06.014. Epub 2016 Jun 29. 

22. World Health Organization (WHO). Global report on infec-
tion prevention and control. Geneva: World Health Organi-
zation; 2022. Available from: https://iris.who.int/bitstream/h
andle/10665/354489/9789240051164-eng.pdf?sequence=1 
[Last accessed: 2024 Apr 30].

23. Mao A, Cheong PL, Van IK, Tam HL. “I am called girl, but 
that doesn’t matter” -perspectives of male nurses regarding 
gender-related advantages and disadvantages in professio-
nal development. BMC Nurs. 2021 Jan 20;20(1):24. doi: 
10.1186/s12912-021-00539-w.

24. Dettaglio numeriche - Infermiere [Internet]. Roma: Profes-
sional Knowledge Empowerment, 2023 [updated 2023 Nov 
26]. Available from: https://www.pke.it/html/pag/dettaglio-
numeriche.asp?id=30 [Last accessed: 2024 Apr 30].

25. Boldrini R, Di Cesare M, Basili F, Campo C, Moroni R, 
Romanelli M, et al. Personale delle A.S.L. e degli Istituti di 
ricovero pubblici ed equiparati Anno 2021. Roma: Ministero 
della Salute, Direzione Generale della Digitalizzazione, del 
Sistema Informativo Sanitario e delle Statistica; 2023.

26. Loveday H, Wilson J. Pandemic preparedness and 
the role of infection prevention and control – how do 
we learn? J Infect Prev. 2021 Mar;22(2):55–7. doi: 
10.1177/17571774211001040. Epub 2021 Mar 29.

27. Piano Nazionale di Contrasto dell’Antimicrobico-Resistenza 
(PNCAR) 2022-2025. Roma: Ministero della salute; 2022. 
Available from: https://www.epicentro.iss.it/antibiotico-
resistenza/pncar-2022 [Last accessed: 2024 Apr 16].

28. Seligardi M, Bassi E, Mongardi M. Esiti sensibili alle cure 
infermieristiche e staffing: le infezioni correlate all’as-
sistenza. Revisione della letteratura. Assist Inferm Ric. 
2017;36(4):172-178. doi 10.1702/2817.28483

29. Knowles MS, Formenti L. La formazione degli adulti come 
autobiografia: il percorso di un educatore tra esperienza e 
idee. Milano: Raffaello Cortina Editore; 2004. 178 p.

30. Holton EF, Swanson RA, Knowles MS. Quando l’adulto 
impara: andragogia e sviluppo della persona. 9 ed. Milano: 
Franco Angeli; 2016. 352 p.

31. Agenzia Sanitaria e Sociale Regionale. Accompagnare le 
persone nei processi di cambiamento. Linee di indirizzo 
regionali per progettare e realizzare la formazione conti-
nua in sanità. [Internet]. Bologna: Centrostampa Regione 
Emilia-Romagna; 2017 [Updated 2020 Feb]. Available 
from: https://assr.regione.emilia-romagna.it/pubblicazioni/



11Training the Healthcare-associated infection control figures in the Emilia-Romagna Region, Italy

dossier/doss262 [Last accessed: 2024 Apr 30].
32. Palandri L, Urbano T, Pezzuoli C, Miselli F, Caraffi R, Fi-

lippini T, et al. The key role of public health in renovating 
Italian biomedical doctoral programs. Ann Ig. 2024 May-
Jun;36(3):353-362. doi: 10.7416/ai.2024.2592. Epub 2024 
Mar 17.

33. Zingg W, Holmes A, Dettenkofer M, Goetting T, Secci F, 
Clack L, et al. Hospital organisation, management, and 
structure for prevention of health-care-associated infection: 
a systematic review and expert consensus.  Lancet Infect 
Dis. 2015 Feb;15(2):212–24. doi: 10.1016/S1473-3099-
(14)70854-0. Epub 2014 Nov 11.

34. Brusaferro S, Arnoldo L, Cattani G, Fabbro E, Cookson 
B, Gallagher R, et al. Harmonizing and supporting in-
fection control training in Europe. J Hosp Infect. 2015 
Apr;89(4):351–6. doi: 10.1016/j.jhin.2014.12.005. Epub 
2015 Jan 7.

35. Sancho-Cantus D, Cubero-Plazas L, Botella Navas M, 
Castellano-Rioja E, Cañabate Ros M. Importance of Soft 
Skills in Health Sciences Students and Their Repercussion 
after the COVID-19 Epidemic: Scoping Review. Int J 
Environ Res Public Health. 2023 Mar 10;20(6):4901. doi: 
10.3390/ijerph20064901. 

36. Veronesi L, Colucci ME, Capobianco E, Bracchi MT, Zoni 

R, Palandri L, et al. Immunity status against poliomyelitis 
in young migrants: a seroprevalence study. Acta Biomed. 
2019;90(Suppl 9):28–34. doi: 10.23750/abm.v90i9-
S.8700.

37. Palandri L, Morgado M, Colucci ME, Affanni P, Zoni R, 
Mezzetta S, et al. Reorganization of Active Surveillance 
of Acute Flaccid Paralysis (AFP) in Emilia-Romagna, 
Italy: a two-step Public Health intervention. Acta Biomed. 
2020;91(Suppl 3):85–91.

38. Innovazione sanitaria e sociale Regione Emilia-Romagna. 
Pubblicazioni | Antibioticoresistenza e infezioni correlate 
all’assistenza [Internet]. Bologna; 2024 [Updated 2024 Jan 
14]. Available from: https://assr.regione.emilia-romagna.
it/pubblicazioni/documenti-antibioticoresistenza-infezioni 
[Last accessed: 2024 Apr 30].

39. Addressing the burden of infections and antimicrobial 
resistance associated with health care. Geneva: OECD/
WHO; 2022. Available from: https://www.oecd.org/health/
Addressing-burden-of-infections-and-AMR-associated-
with-health-care.pdf [Last accessed 2024 Apr 16]. 

40. Cartabellotta N, Cottafava E, Luceri R, Mosti M. Il regiona-
lismo differenziato in sanità. Bologna: Fondazione GIMBE; 
2023. Available from: www.gimbe.org/regionalismo-diffe-
renziato-report [Last accessed: 2024 Apr 30]. 

Corresponding author: Eleonora Ferrari, MD, Department of Biomedical, Metabolic and Neural Sciences, University of Modena and Reggio 
Emilia, 41125 Modena, Italy
e-mail: eleonora.ferrari149@gmail.com


