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Abstract. Objective: To evaluate the impact of the health educational program “Igiene Insieme 2021/2022” on
Italian primary school children’s knowledge, attitudes and practice of hygiene and sanitation and to compare
incidence of SARS-CoV-2 in schools participating the project with regional data of Lombardy and Apulia.
Methods: Participating schools were provided with a hygiene kit containing educational material for teach-
ers and sanitizing products for students. We conducted a pre-post evaluation administering a questionnaire
before and after the intervention. In addition, we compared SARS-CoV-2 incidence of the participating
primary schools (225 in Lombardy and 120 in Apulia) to regional-level data. We tested the differences be-
tween groups by using the Chi-squared test. Resu/ts: Of 1,991 schools, 472 responded to both questionnaires
for a total of 16,988 students. 17.3% of the students learned the importance of handwashing in preventing
infections, 22.6% when to wash hands, 18.5% the existence of alternative solutions in absence of soap and
water, 23.2% how to correctly wash hands. A lower incidence of SARS-CoV-2 infections was recorded in
primary schools participating in the project as compared to the average regional incidence in Lombardy (9.6%
vs.14.8%) and Apulia (10.7% vs.12.0%) for the same age group. Conclusions: We report an overall positive ef-
fect of health education interventions in primary schools. Although the limitations in the study design, our
findings are important to inform planning, implementation and monitoring of health promotion campaigns
in young generations so as to contribute to limit the risk of infection spread at the community level (www.
actabiomedica.it).
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Introduction

Hand hygiene is generally considered as the most
important preventive measure to reduce the spread of
infectious diseases (1) and the literature is full of pub-
lications that have investigated various facets of hand
hygiene, especially in the health care sector (2,3). Over

150 years ago, Ignaz Semmelweiss first demonstrated
the effectiveness of a seemingly simple intervention,
hand washing, in preventing obstetrical nosocomial
infections (4) and, since then, hand washing with soap
and water (HWWS) at key times is heralded as one of
the most cost-effective measures to reduce the global
burden of gastrointestinal and respiratory diseases (5).
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Hand washing with soap was listed as one of three
key behaviors in the Global Water Supply and Sani-
tation Assessment 2000 report (6) by WHO that are
of greatest likely benefit to health, particularly in de-
veloping countries. During the COVID-19 outbreak,
there was a renewed emphasis on good hygiene prac-
tices, specifically hand washing with soap, for protect-
ing against this infection and breaking the chain of
transmission. However, the compliance with health
and hygiene standards is fundamental not only in the
health care setting but also in the general population,
especially for situations in which there is a high prob-
ability of pathogens’ transmission or ingestion, such as
food preparation or use of sanitary facilities.

Primary school children are in a setting where
basic life and behavioral skills are developing (7) and
different studies showed that health behavior-forming
programs in the school setting have a significant im-
pact on their future life. Health and prevention pro-
grams can be particularly promising if integrated into
the education system at an early stage (7-9). Some
countries (USA, Germany, Denmark, Italy) have in-
troduced various health programs in primary school,
targeting hand hygiene interventions (10,11) in order
to reduce the pathogens’ transmission chain; some
studies have shown that children often suffer from
acute illness (such as cold and flu-like infections) and
gastrointestinal infections during their childhood, di-
rectly linked to seasonal influenza, with loss of school
days (and also work absenteeism for parents who have
to take care of them) and impairment of proper learn-
ing process (10,11). Actually, there are few studies in-
vestigating the knowledge of primary school children
about infectious disease, pathogen transmission path-
ways and importance on respective prevention meas-
ures and few data sets available on the hand hygiene
school children at this level (10,12). Related studies
are often pilot studies that include hand hygiene in
the context of absenteeism from school and interven-
tions to improve hand hygiene, focusing on proper
handwashing (13-16). Given the lack of robust stud-
ies, more detailed research data on hand hygiene in
school-aged children is needed.

Thus, in this research, a written questionnaire was
developed and implemented in primary schools par-
ticipating the “Igiene Insieme” project.

The aim of the study is: i) to evaluate possible
changes in the behavior and knowledge of students
with reference to the topics of daily hygiene and ii) to
evaluate possible changes in the number of COVID-19
infections in the school classes that were enrolled in
the “Igiene Insieme” project.

Methods
The “Igiene Insieme” project (2021/2022)

The study is part of the “Igiene Insieme” (Hygiene
Together) project, a national level health educational
program, promoted by Napisan (part of Reckitt Italia)
in collaboration with “La Fabbrica”, a communication
agency with expertise in educational projects.

After the positive results obtained a previous
similar programme (2020-2021) (17), the project has
been extended to the school year 2021-2022 and it was
dedicated to pupils, parents and educators to improve
correct hygiene practices into the school context.

In the current paper, we analyzed the impact
of the project by evaluating only the Italian primary
schools that have participated the “Igiene Insieme”
program for the first time, in order to have more real-
istic data of the project’s impact.

The study was divided into two research sub-
studies (sections):

- section 1, to detect any change in student’s be-
havior by administering to the teachers partici-
pating in the project two short questionnaires
(Q1 pre and Q2 post) containing the same
questions;

- section 2, given only to schools located in two
large regions (Lombardy and Apulia (identified
as sample regions), to detect any change in data
relating to SARS-CoV-2 infections, provided
by the headmaster (or the COVID-19 contact
teacher).

Data were collected through an on-line question-
naire and processed anonymously and in aggregate
form. Teachers were asked to answer the questionnaire
before receiving the kit and after one month of use, no
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later than the end of February. The “Igiene Insieme” kit
contained educational materials, validated by experts,
and sanitizing products. An additional questionnaire
was given to primary school teachers in Lombardy and
Apulia regions for the second part of the study. Data
collections refer to the period from mid-October 2021
to February 2022 and were compared with the regional
data collected for the same period.

The Lombardy regional data relating to SARS-
CoV-2 infections were provided by U.O. Prevenzione
— Regione Lombardia while the Apulian regional data
were provided by AReSS (Agenzia Regionale Strate-
gica per la Salute e il Sociale) Puglia.

The first part of the study (section 1) was con-
ducted through a survey: an online 12-items ques-
tionnaire, written in Italian, was provided to all the
teachers of participating schools via link (https://
fabsurvey.survey.fm/igipre) and each teacher was asked
to answer all the questions. Questions 1 to 5 aim to
contextualize each school (region, province, class and
number of students) and teachers’ initial knowledge of
the nugde approach (used by the “Igiene Insieme” pro-
gram to develop virtuous hygiene behaviors in pupils).
Questions 6 to 9 aim to investigate students’ knowl-
edge of hygiene while questions 10 and 11 investigate
students’ behaviors of daily hygiene practices, based on
teachers’ observations. The last two questions (12 and
12b) aim to know the number of students in the class
with complex communication needs and their level of
knowledge of how to wash their hands correctly (based
on teachers’ observation).

Teachers were asked to answer the questionnaire
Q1 before starting the project with their classes (in any
case no later than January 30, 2022) and question-
naire Q2 after a month of use of the kit provided (and
in any case no later than February 28% 2022). The
supplied kit contained informative and didactic mate-
rial about hygiene and products for cleaning hands and
surfaces.

The survey referred to all Italian schools and data
collected were processed anonymously and in aggre-
gate mode. The measurement approach was based on
children’s current hand washing practice, children’s
game and quiz performance, teachers’ observation of
students’” handwashing behaviors at group handwash-
ing stations.

For the second part of the study (section 2), we
did a quantitative analysis through an additional form
called “Hygiene and COVID-19 in schools’ context”.
The survey was conducted exclusively in primary
schools located in the two selected regions, Lombardy
and Apulia, by sending an additional online format to
be filled in. The data collection, in anonymous and ag-
gregate form, refers to the period from mid-October
2021 to February 2022 and has been compared with
the regional data collected for the same period.

The additional questionnaire aimed to investigate
region, province, starting month of use of the “Igiene
Insieme” educational kit, number of students, number
of classes, how many cases of SARS-CoV-2 infections
occurred in the school context (divided per months:
November, December, January, February). For the
quantitative analysis, we chose to consider the data re-
lating to the month of January 2022 (from 03 to 30
January 2022).

Thanks to the answers to the additional form
given to the Lombard and Apulian schools, we ob-
tained the COVID-19 data relating to the schools
participating in the project and we were able to com-
pare the incidence of the infection in the respective
regions. We tested the differences between groups by
using the Chi-squared test. P-values lower than 0.05
were considered statistically significant. The statistical

analysis was performed using the R Studio software
(version 4.2.2)

Results
Section 1

Participants

The project “Igiene Insieme 2021/2022” involved
1,991 primary schools to which the “Igiene Insieme”
kit was provided. Of the 1,991-school involved, 472
have answered the survey (both pre and post question-
naire). 520 primary schools’ teachers answered both
questionnaires out of total of 5,973 teachers involved.
16,988 students were monitored from the survey, out
of total of 143,352 students that have received the kit
in academic year 2021-2022. Interaction’s results of
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the “Igiene Insieme — 2021/2022” programme are re-
ported in Table 1.

Knowledge &5 behaviors

Pre-Programme: After administering the questionnaire
Q1, it emerged that 200 teachers (38.5%) know the
nudge approach before starting “Igiene Insieme” pro-
gramme. Teachers also reported that 12,575 students
(74.0%) understand the importance of washing hands
with soap and water in order to protect them from dis-
ease and illness; 10,209 students (60.1%) demonstrate
to know how to correctly wash their hands (with soap
and water for 20 seconds using a correct technique);
12,711 students (74.8%) know the existence of alter-
native solutions when soap and running water are not
available; 11,091 students (65.3%) know when to wash
hands (occasions when handwashing is required: be-
fore eating or handling food, after visiting the toilet,
after blowing the nose/sneezing of coughing, before
touching a cut or wound, when they first get to school
or arrive at home). About behaviors, 11,359 students
(66.9%) report washing their hands correctly, with
soap and water, for 20 seconds, at appropriate times;
11,091 students (65.3%) were observed by their teach-
ers washing hands correctly and at appropriate times
(before food, after the toilet). It also emerged that 650
students with complex communication needs know
how to wash their hands correctly. Before starting the
“Igiene Insieme” project, a total of 9,396 individual
have adopted correct hand washing practices.

Post-programme: After administering the questionnaire
Q2, 514 teachers (98.9%) learned what the nudge ap-
proach is (with an increase of +60,4%, compared with
pre-questionnaire. Teachers also reported that 15,502
students (91.3%) understand the importance of wash-
ing hands with soap and water in order to protect them

from disease and illness (+17.3%); 14,156 students
(83.3%) know how to correctly wash their hands, with
soap and water for 20 seconds using a correct tech-
nique (+23.2%); 15,848 students (93.3%) know the
existence of alternative solutions when soap and run-
ning water are not available (+18.5%); 14,929 students
(87.9%) know when to wash hands and the key oc-
casions when handwashing is required: before eating
or handling food, after visiting the toilet, after blow-
ing the nose/sneezing of coughing, before touching a
cut or wound, when they first get to school or arrive
at home (+22.6%). About behaviors, 15,208 students
(89.5%) report washing their hands correctly, with
soap and water, for 20 seconds, at appropriate times
(+22.6%) and 14,929 students (87.9%). The analysis
showed that 878 students with complex communica-
tion needs know how to wash their hands correctly

(+35.1%).

At the end of the “Igiene Insieme” project, a total
of 13,560 individual have adopted correct hand wash-
ing practices, with an increase of +69.3%, compared to
the beginning of the project. Results of the question-
naire Knowledge and Behaviors of the “Igiene Insieme
—2021/2022” programme are reported in Table 2.

Section 2

Participants

In the Lombardy Region, 360 primary schools
participated in the “Igiene Insieme-2021/2022” pro-
ject and 225 of them responded to the survey form
called “Hygiene and COVID-19 in schools”, with a
response rate of 63%. In the Apulia Region, 167 pri-
mary schools took part in the project and 120 (72%)
responded to the survey form.

Table 1. Interaction of the “Igiene Insieme — 2021/2022” programme.

Interaction Total Involved Pre-Programme Post-Programme
Primary schools 1,991 472 472
Teachers 5,973 520 520
Students 143,352 16,988 16,988
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Data extraction in Lombardy region

During January 2022, after 4 weeks of observa-
tion, 5,041 school cases of COVID-19 were reported
in the 225 schools of the region responding to the
project, out of a total of 52,321 students. The cases
of SARS-CoV-2 infection recorded in the Lombardy
Region in January 2022 (age group: 6-10-year) were
69,393 out of a total population of 470,271 chil-
dren aged between 6-10 years (242,538 males and
227,733 females). The incidence rate recorded in the
Lombardy primary schools adhering to the “Igiene
Insieme-Year 2” project was 9.6% while the ratio in
non-adherent schools was 15.4%. The incidence rate
recorded in the Lombardy primary schools adhering to
the “Igiene Insieme-Year 2” project was lower than the
regional ratio: 9.6% vs 14.8% (p-value < 0.001). Data

extraction in Lombardy region is reported in Table 3.

Data extraction in Apulia Region

During January 2022, after 4 weeks of observa-
tion, 3,588 school cases of COVID-19 were reported
in the 120 Apulian schools responding to the project,
out of a total of 33,464 students. The cases of SARS-
CoV-2 infection (age group: 6-10-year) recorded
in January 2022 in the Apulia Region were 21,114,
out of a total population of 176,232 children aged
between 6-10 years. The incidence rate recorded in
the Apulian primary schools adhering to the “Igiene
Insieme-Year 2” project was 10.7% while the ratio
in non-adherent schools was 12.3%. The incidence
rate recorded in the Apulian primary schools adher-
ing to the “Igiene Insieme-Year 2” project was lower
than the regional ratio: 10.7% vs 12.0% (p-value <
0.001). Data extraction in Apulia region is reported
in Table 4.

Table 2. Results of the questionnaire Knowledge and Behaviors of the “Igiene Insieme — Year 2021/2022” programme.

Knowledge Pre programme n° (%) | Post programme n° (%) | Difference %
Teacher’s knowledge of the nudge approach 200 (38.5%) 514 (98.9%) +60.4%
How many pupils understand the importance of washing 12,575 (74.0%) 15,502 (91.3%) +17.3%
hands with soap to protect them from disease/illness

How many pupils know how to wash their hands correctly 10,209 (60.1%) 14,156 (83.3%) +23.2%
How many pupils know the existence of alternative 12,711 (74.8%) 15,848 (93.3%) +18.5%
solutions when soap and running water are not available

How many pupils know when to wash their hands 11,091 (65.3%) 14,929 (87.9%) +22.6%

Behaviors

Pre programme n° (%)

Post programme n° (%) | Difference %

how to wash their hands correctly (in absolute number)

How many pupils report washing their hands properly 11,359 (66.9%) 15,208 (89.5%) +22.6%
How many pupils, observed by the teacher, wash their hands 11,091 (65.3%) 14,929 (87.9%) +22.6%
correctly (when it is necessary)

How many pupils with complex communication needs know 650 878 +35.1%

Table 3. Data extraction in Lombardy region. p-value <0.001. Data refer to the month of January 2022, the age group considered

is 6-10 years.

Igiene Insieme-
Lombardy Lombardy Region Igiene Insieme Non Adherent
Total Population 470,271 52,321 417,950
Cases 69,393 5,041 64,352
Incidence Rate 14.8% 9.6% 15.4%
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Table 4. Data extraction in Apulia region. p-value <0.001. Data refer to the month of January 2022, the age group considered is 6-10

years.
Apulia Apulia Region Igiene Insieme Igiene Insieme - Non Adherent
Total Population 176,232 33,464 142,768
Cases 21,114 3,588 17,526
Incidence Rate 12.0% 10.7% 12.3%

Discussion

Our study revealed that hand hygiene is an im-
portant measure for children of primary schools in
order to prevent the spread of diseases. The project
“Igiene Insieme - 2021/2022” has led to a global im-
provement in students’ knowledge of hand hygiene:
+17.3% learned the importance of washing hands with
soap and water in order to protect them from disease
and illness; +23.2% learned how to correctly wash their
hands using a correct technique; +18.5% learned the
existence of alternative solutions when soap and run-
ning water are not available and +22.6% learned when
to wash hands. This improvement was also recorded in
student’s behaviors: +22.6% of students report washing
hands correctly, with soap and water, for 20 seconds, at
appropriate times and +22.6% students were observed
by their teachers washing hands correctly and at ap-
propriate times. It is particular noteworthy that, at the
end of the “Igiene Insieme” project, it was recorded an
increase of +69.3% of individuals that have adopted
correct hand washing practices compared to the begin-
ning of the project.

A lower incidence of SARS-CoV-2 infections
was detected in the primary schools participating in
the project compared to the average of the two re-
gions considered: 9.6% in Lombardy primary schools
(against the regional average 14.8%) and 10.7% in the
Apulian primary schools (against 12.0% in the Apulia
Region), showing how student’s adherence to healthy
behaviors potentially contributed to limit infection
spread in the school setting. These data demonstrate
the great potential of the school-based health educa-
tion campaign.

We acknowledge limitations in the impact assess-
ment analysis which might have introduced informa-
tion bias: the survey was conducted on a sample of

schools that joined the “Igiene Insieme” project on a
voluntary basis and the study included observational
data reported by teachers themselves. Despite possible
biases, the improvement in student’s behavior suggests
a positive effect of the educational campaign and a
general increase in hygiene knowledge. It is important
to continue to teach and implement good health prac-
tices in order to prevent the spread of infections. This
aspect is also highlighted by the reduced incidence of
SARS-CoV-2 in the schools participating in the pro-
ject compared to non-adherent. According to different
studies (7,18-20), health and prevention programs can
be particularly promising if integrated into the educa-
tion system at an early stage. Children attending pri-
mary school are in an age group where it’s easier to
learn correct behaviors and habits and school-based be-
havioral interventions can support children to develop
independent and healthy hygiene behaviors, which can
endure throughout adulthood (21,22). Health promo-
tion among school children is a participatory and in-
clusive process that must actively and directly involve
students to enhance their learning, as highlighted by
J.Randle et al. (21), using tools appropriate for their
agep3). Moreover, children are likely to bring behavioral
changes by passing on and communicating the health
message received at school to their parents and family
members, including their siblings (24,25). According
to Pulimeno et al. (26), promoting students” health at
school has been found to engage in healthy habits also
families and communities (a kind of multiplier effect):
children can become health trainers of their parents,
relatives and friends, impacting positively the entire
society. The school context plays an important educa-
tional role but also the domestic one: health policies
need to be target also at improving parent’s teaching of
hygiene practices, emphasizing the importance of the
home environment in children’s education (27,28).
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In summary, good hygiene practice can reduce the
incidence of infectious disease and hand hygiene is a key
component of good hygiene practice. As shown, apply-
ing hand hygiene procedures correctly and at the right
time helps to reduce the risk of infectious disease. The
school context plays an important educational role and
implementing health educational campaign in schools
would help to improve adherence and correct hygiene
behaviors. Cornerstone of these campaigns may be
identified in healthcare professionals, strictly intercon-
nected with the school environment and well aware of
the specific characteristics of the school settings (29).
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