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Abstract 

Different longstanding and emerging challenges for public health have been identified including popula-
tion ageing, migration, infectious and non-communicable diseases, the environment and climatic changes, 
increasing risks of misinformation and chronic underinvestment. The multi- and inter-disciplinary public 
health approach - including biology, epidemiology, biostatistics, anthropology and public policy - raises 
the need to train experienced professionals in different fields. The education on these matters is fundamen-
tal to ensure the human well-being. In the last years, education in schools of public health is changing in 
response to new evidence-based knowledge, opportunities for improvement and scientific discoveries. In 
this manuscript the current scenario of teaching Hygiene in all the Italian degree courses in Biology were 
reviewed and summarized and the most excellent examples of academic training offer of Public Health for 
Biologists worldwide were provided and discussed as a source of inspiration for novel Masters and PhD 
degree programmes in Italy. 

Introduction

Public Health is defined as the science 
and the art of preventing disease, prolonging 
life and promoting human health through 
organized efforts and informed choices of 
society, public and private organizations, 
communities and individuals (1). In general, 
public health strategies are targeted for 
improving the health status of populations 
- defined by the World Health Organization 
(WHO) as a “state of complete physical, 
mental and social well-being and not merely 
the absence of disease or infirmity” - in small 
communities or entire countries. 

A recent document published by WHO 
in September 2018 evaluates longstanding 
and emerging challenges for public health 
- including population ageing, migration, 
infectious and non-communicable diseases, 
the environment and climatic change, 
increasing risks of misinformation 
and chronic underinvestment (2). The 
multi- and inter-disciplinary public 
health approach - including biology, 
epidemiology, biostatistics, anthropology 
and public policy - raises the need to train 
experienced professionals in different 
fields (3). The education on these matters, 
both at community and academic level, is 
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fundamental to ensure the human well-being. 
In the last years, education in schools of 
public health is changing in response to new 
evidence-based knowledge, opportunities 
for improvement and scientific discoveries. 
Thus, the training proposed has the long-
term goals: i) to prepare public health 
leaders and managers; ii) to contribute to 
policies and programs for improving the 
community health level; iii) to collaborate 
with other schools and institutions 
assuring the public health contents in 
their educational programs. Accordingly, 
the above-mentioned WHO document 
recommends that public health should be 
developed by establishing institutes and/
or schools of public health, which in turn 
aim to train public health practitioners able: 
i) to work in complex political and social 
environments, ii) to respond to complexity 
using systems approaches, and iii) to engage 
all relevant actors - including communities, 
nongovernmental organizations and social 
enterprises (2).

The Association of Schools of Public 
Health (ASPH) - a national resource for 
educators, students and professionals in the 
United States since 1953 - promotes the 
professional education, research and service 
in public health (3). As recommended, 
education in schools of public health 
should be also directed toward master’s 
level and doctoral students, who will hold 
several professional positions within public 
health and the Academia. Moreover, an 
active collaboration to improve public 
health interventions has a great potential 
for benefiting both public health schools 
and the community. With the perspective 
of approaching with professionals from 
different fields, the governments should 
support public health education to ensure 
the availability of a competent and well-
educated public health workforce. Despite 
these recommendations, it has been deeply 
documented that only a small minority of the 
total public health workforce has received 

any formal public health training (4). In this 
framework, the Hygiene - according to WHO, 
the set of conditions and practices that help 
to maintain health and prevent the spread of 
disease (5) - is considered one of the most 
important public health instruments, useful 
to preserve and to improve the health status. 
Hygiene education regards specifically 
the communication on those areas of 
health related to water supply, sanitation, 
vector-borne disease control and hygiene 
practice. Hygiene promotion is concerned 
with achieving improvements in health 
through the joint efforts of communities and 
authorities (6). 

With this in mind, it is easy to understand 
the importance of training public health 
professionals with knowledge in the 
disciplines of Hygiene. Here, we review and 
summarize the current scenario of teaching 
Hygiene in all the Italian degree courses in 
Biology. Then, we provide the most excellent 
examples of academic training offer for 
Public Health Biologists worldwide, which 
can be a source of inspiration for novel 
Masters and PhD degree programmes in 
Italy. 

Online research and comparisons

Using the website www.universitaly.it, 
which includes both private and public Italian 
Universities, on May 2018 we consulted the 
Hygiene training offer of the bachelor’s 
degree in Biological Science (three-year 
degree, L-13 class of Laurea degree, 
Biological Sciences) and the “magistral” 
degree in Biology (two-year degree, LM-6 
class of Laurea Magistrale, Biology), 
referred to the academic year 2017-18. For 
each course, we verified the presence of 
the Hygiene teaching in the study program, 
and we analysed differences in terms of 
programs, if available, and discipline names 
across Universities. In particular, descriptive 
statistics were used to characterize the 
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Hygiene teaching across the Italian regions, 
using frequencies and percentages. Trends 
from north to south Italy were analysed using 
the Chi-squared test for trend. All statistical 
tests were two-sided, and p values < 0.05 
were considered statistically significant. All 
statistical analyses were conducted using 
GraphPad Version 6.0.

Then, we conducted a Google search 
using the terms (Public Health and Biology) 
AND (Master of Public Health Biology) 
AND (Doctorate of Public Health Biology) 
to find, describe and compare the main 
Universities where Public Health Biology 
courses are available. 

Results

The Italian scenario of Hygiene teaching
In the academic year 2017-18, we found 

42 bachelor’s degree courses in Biological 
Science (L-13) and 48 master’s degree 
courses in Biology (LM-6) among the 
101 Italian Universities. Particularly, in 
the academic year 2017-18, a total of 34 
Universities were present in Northern Italy, 
35 in Central Italy and 32 in Southern Italy. 
Furthermore, bachelor’s degree courses in 
Biological Science (L-13) were present in 
14 Universities in Northern Italy (41.2%), 
in 12 Universities in Central Italy (34.3%), 
and in 16 Universities in Southern Italy 
(50.0%). Based on this classification, we 
evaluated the amount of study programs 
which included the teaching of Hygiene, 
separately for each degree course. In general, 
mean and median of training credits of 
Hygiene teaching in bachelor’s degree 
courses in Biological Science (L-13) were 
6.9 and 6, respectively. We observed that the 
proportion of Universities covering Hygiene 
teaching in their bachelor’s degree courses 
in Biological Science (L-13) were 5 of 14 
(35.7%) in Northern Italy, 7 of 12 (58.3%) 
in Central Italy, and 11 of 16 (68.7%) in 
Southern Italy. 

Master’s degree courses in Biology 
(LM-6) were present in 17 Universities in 
Northern Italy (50.0%), in 14 Universities in 
Central Italy (40.0%), and in 17 Universities 
in Southern Italy (53.1%). With regard to 
master’s degree courses in Biology (LM-6), 
mean and median of training credits were 
6.5 and 6, respectively. The proportion of 
Universities covering Hygiene teaching 
in their courses was similar to those in 
observed in bachelor’s degree courses: 6 
out of 17 (35.3%) Universities in North 
Italy; 5 out of 14 (35.7%) in Central Italy; 
7 out of 17 (41.2%) in Southern Italy. Thus, 
the Universities of Southern Italy reported 
a higher proportion of Hygiene teaching 
courses compared with those of Northern 
and Central Italy. However, this trend was 
not significant for both the bachelor’s degree 
courses in Biological Science (L-13) (p = 
0.072) and the master’s degree courses in 
Biology (LM-6)(p = 0.722). 

Next, we reviewed the available study 
programs to evaluate differences and 
similarities across the Italian Universities, 
and to evaluate whether study programs were 
consistent with the main subject matters of 
qualified examination as Professional Biologist 
(i.e. vaccines, food and environmental 
Hygiene, Public Health and prevention of 
infectious and chronical diseases). Hygiene 
teaching was differently named according 
to the degree courses, and approximately 
half of Universities published online their 
study programs (L-13 = 11; 61%; LM-6 
= 9; 50%, respectively). In general, study 
programs showed similar educational aims, 
addressing the epidemiology and prevention 
of communicable and chronic diseases, as 
well as food and environmental Hygiene. 
However, we also observed some differences 
among degree programs in terms of issues 
addressed, with lack of details about several 
topics. For instance, we found that “vaccines 
and vaccination programs” were covered only 
by 81.8% and 88.8 % of available programs 
in L-13 and LM-6 classes, respectively. 
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Excellent examples of Public Health Biology 
courses

Public Health Biology is a topic of interest 
in many masters of arts/science, masters 
and doctoral (PhD) programs, offered by 
some of the most important Universities 
- especially in the United States - such as 
the School of Public Health, Berkeley; the 
Harvard T.H. Chan School of Public Health; 
the PITT Public Health, Pittsburgh and the 
Johns Hopkins Bloomberg School of Public 
Health, Baltimore. 

In the frame of the Master in Public 
Health Nutrition, the School of Public Health 
of Berkeley offers an introduction about 
Biology and Public Health (7).

The Harvard Chan School of Public 
Health prepares for a high-impact academic 
or research career at the forefront of the 
biological sciences in public health. The 
PhD in biological sciences in public health 
program aims to train the students on the 
prevention and treatment of common diseases 
and on the mechanistic and quantitative 
approaches for biomedical research (8). 

To our knowledge, the most complete 
training offer is presented by the PITT Public 
Health University (Pittsburgh) and the Johns 
Hopkins Bloomberg School of Public Health 
(Baltimore).

The first offers both Master of Public 
Health and PhD – about behavioural and 
community health sciences, environmental 
and occupational health, epidemiology and 
infectious disease management – in which is 
addressed the topic of Public Health Biology. 
Particularly, the core course provides an 
introduction to the biological foundations of 
many systems that are important in Public 
Health. The major determinants of human 
diseases are considered from an integrated 
ecological perspective that brings together 
molecular and population-based approaches 
to the study of infectious disease and 
genetically-determined diseases (9).

The second proposes both Master of 
Arts and Master courses. The curriculum 

of the Master of Arts in Public Health 
Biology provides a specific course in Public 
Health Biology, aiming: i) to describe the 
molecular, cellular, and physiological bases 
of selected human diseases and conditions; 
ii) to describe the ecological principles that 
determine the distribution of infectious 
disease in human populations; iii) to explain 
the role of genetic determinants in human 
disease and disease susceptibility; iv) to 
describe biological principles that support 
the development of disease prevention, 
control, and management programs; v) to 
describe biological principles that underlie 
risk assessment from potentially hazardous 
agents and behaviors. Moreover, the 
Master of Public Health proposed by Johns 
Hopkins Bloomberg School of Public Health 
(Baltimore) offers different courses in Public 
Health Biology, such as “Fundamentals of 
human physiology”, “Evolution of infectious 
disease”, “Molecular biology of pandemic 
influenza”, “Stem cells & the Biology of 
aging & disease”, “Principles of human 
nutrition” and “Biological basis of vaccine 
development” (10). 

Beyond the interesting courses and 
programs, the employment rates of 
students specialized in this area reflect the 
importance of public health professionals. 
In fact, according to data reported by 
the John Hopkins University, about 80% 
of graduates find employment in public 
health in the US and 20% of graduates are 
employed worldwide. Among the accepting 
institutions, it is worth mentioning the World 
Health Organization, UNICEF, the Brazilian, 
Australian and Norwegian Ministries of 
Health and the “Sabin Vaccine Institute”.

Conclusions

The training of professional figures in 
non-medical areas is crucial to address 
the new public health emergencies in a 
multidisciplinary and technologically 
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advanced perspective. Our review reveals 
that the Italian scenario of Hygiene teaching 
at academic level is fairly heterogeneous, 
resulting in differences in the training of 
professionals who can be employed in 
the context of Public Health. The fact that 
more than one third of degree courses does 
not include this teaching in their programs 
suggests the need of improvements of the 
Italian scenario. Since several Hygiene 
topics are included as required arguments 
in the Italian qualified examination for the 
practice of the Profession of Biologist, a 
fully detailed Hygiene teaching should be 
mandatory in the degree courses of the Italian 
Universities. For instance, we observed that 
vaccination – which is one the matters of 
qualified examination – was not covered by 
nearly 10-20% of the Italian programs. 

Beyond Hygiene, the general training 
offer on Public Health Biology in bachelor’s 
and master’s degree courses, and in master 
and PhD programs is scarce. At international 
level we find and report some of the most 
excellent courses in Public Health Biology, 
which we proposed as potential examples to 
guide an improvement in the Italian training 
offer in all academic course levels accessible 
to Biologists. 

In conclusion, we found that Hygiene 
teaching offer is inconsistent across the 
Italian Universities, and the lack of details 
on its programs, available online, limits a 
full characterization of the Italian scenario 
useful for improvement. Thus, we proposed 
the design and implementation of an ad hoc 
survey, involving all teachers of Hygiene 
and Public Health in Biology courses, to 
better describe the Italian scenario in all its 
qualitative and quantitative features. 

Finally, in the perspective of the need 
to public health professionals, the Italian 
Universities should be encouraged to provide 
an adequate teaching offer on this topic. 
To achieve this goal, some of masters of 
arts/science, masters and PhD programs 
- especially those offered by the most 

important international Universities - could 
represent the best example to follow. 

Riassunto

Corsi di Igiene e Sanità Pubblica per i curricula del 
Biologo: lo scenario italiano e i migliori esempi a 
livello mondiale

L’invecchiamento della popolazione, i fenomeni mi-
gratori, le malattie infettive e quelle non trasmissibili, 
l’ambiente e i cambiamenti climatici, così come l’aumen-
to dei rischi per la salute dovuti alla disinformazione, rap-
presentano le diverse sfide di vecchia data ed emergenti 
per la Sanità pubblica. L’approccio multidisciplinare e 
interdisciplinare di Sanità pubblica – che include la bio-
logia, l’epidemiologia, la biostatistica, l’antropologia e 
le politiche pubbliche - evidenzia la necessità di formare 
professionisti esperti in diversi campi. La formazione su 
questi argomenti è fondamentale per garantire il benes-
sere delle popolazioni. Negli ultimi anni, la formazione 
nelle Istituzioni di Sanità pubblica sta cambiando in 
risposta all’aumento delle conoscenze basate sulle nuove 
evidenze scientifiche, sulle opportunità di miglioramento 
e sulle scoperte scientifiche. In questo articolo è sintetiz-
zato lo scenario attuale dell’insegnamento di “Igiene” in 
tutti i Corsi di Laurea italiani in Biologia e sono forniti e 
discussi alcuni esempi eccellenti, provenienti da diverse 
parti del mondo, di offerta formativa accademica in 
Biologia di Sanità pubblica come fonte di ispirazione per 
nuovi master e programmi di dottorato in Italia.
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