
Genetics and Molecular Research 24(3): gmr24124 

1  

 

 

ASSESSING THE EPIDEMIOLOGY OF 

INFECTIOUS DISEASE TRANSMISSION IN 

SCHOOLS FROM A PUBLIC HEALTH 

PERSPECTIVE 

Dr. Samir Ranjan Jena, Dr.Joan Vijetha R, Mohamed Jaffar A,  Ms. Manashree Mane,  Dharmsheel 

Shrivastava,  Madhur Taneja,  Dr Arunachalam Dhakishnamoorthy 
 

Associate Professor, Department of General Medicine, IMS and SUM Hospital, Siksha 'O' Anusandhan (Deemed to be University), 
Bhubaneswar, Odisha, India, Email Id- samirranjanjena@soa.ac.in, Orcid Id- 0000-0002-5005-6745  

ASSOCIATE PROFESSOR, Department of Pharmacy, Sathyabama Institute of Science and Technology, Chennai, Tamil Nadu, India, 

Email Id- joanvijetha.pharmacy@sathyabama.ac.in, Orcid Id- https://orcid.org/0000-0001-6113-1264 
Professor, ISME, ATLAS SkillTech University, Mumbai, India, Email Id- mohamed.jaffar@atlasuniversity.edu.in,   

Orcid Id- 0009-0002-9900-1371  

Assistant Professor, Department of Forensic Science, Jain (Deemed-to-be University), Bangalore, Karnataka, India, Email Id- 
m.manashree@jainuniversity.ac.in, Orcid id- 0000-0001-7169-815X  

Assistant Professor, Department of Biotechnology and Microbiology, Noida International University, Greater Noida, Uttar Pradesh, 

India. dharamsheel.shrivastava@niu.edu.in, 0000-0002-2022-3290  

Centre of Research Impact and Outcome, Chitkara University, Rajpura- 140417, Punjab, India madhur.taneja.orp@chitkara.edu.in  

https://orcid.org/0009-0000-2931-7122 

Department of Community Medicine, Aarupadai Veedu Medical College and Hospital, Puducherry Vinayaka mission Researchc 
Foundation(DU) India. arunachalam.dhakishnamoorthy@avmc.edu.in, Orcid- 0000-0002-0391-6706 

 

ABSTRACT 

In order to improve public health decision-making and deploy effective, real-time community-based control 

strategies, it is important to comprehend the epidemiology and transmission dynamics of infectious diseases 

at the individual and community levels. This article reviews the epidemiological features utilized to evaluate 

the effectiveness of community-based public health programs and their uses. Application of computational 

statistical approaches can facilitate advances in infectious disease epidemiology research to supply 

scientific evidence of the possible benefits of pharmaceutical and non-pharmaceutical interventions for 

preventing or controlling infectious diseases in the general population. The appearance of zoonotic 

infectious diseases introduces new public health threats that must be addressed promptly. In view of the 

direct and indirect mitigation effects of the numerous infectious diseases and their impact at multiple levels, 

it becomes essential to take on an integrated approach to assessment, referred to as the "One Health" 

concept. It facilitates a full comprehension of infectious disease dynamics and control. A standard data 

extraction template was employed for collecting information from the chosen studies on pertinent 

parameters like study design, year, types of public health interventions, types of infectious diseases, and 

effectiveness of public health interventions in controlling outbreaks. 

Keywords: infectious disease, epidemiology, One Health, SARS-CoV-2, COVID-19, intervention 

Dentistry. 
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INTRODUCTION 
Infectious diseases have, in the past, caused large-scale epidemics and pandemics, severely affecting daily 

life. Examples include influenza, SARS-CoV-2, and seasonal and emergent respiratory viral infections. 

Public health and social measures (PHSMs) have been important in reducing the severity of the COVID-

19 pandemic and other directly transmitted respiratory virus infections in many countries [17]. In order to 

decrease the total disease burden of respiratory infections, PHSMs' direct and indirect impacts must be 

considered on similarly transmitted disorders [19]. Infectious disease epidemiology, as a branch of 

epidemiology, is important in that it offers an understanding of the causes and dissemination of infectious 

diseases and guides the development and application of intervention methods across different settings, 

ranging from home settings to broad communities [18]. They typically utilize and combine syndromic, 

virological, and digital information from seroprevalence surveys, ongoing monitoring, and outbreak 

investigations. Statistical methodology, mathematical models, and effective computational tools are 

supplemented to analyse the information [21]. Instead of going over the specific technical details of the 

methods, we provide an overview of the research scopes of developing epidemiological tools and potential 

applications for evaluating the impact of PHSMs in the community and for infectious disease control with 

the necessity of the One Health paradigm [3]. 

From a public health aspect, the main measures to be used for avoiding the transmission of infectious 

illnesses are public health interventions or treatments that have been used for decades. Public Health and 

Social Measures (PHSM) are the non-pharmacological measures carried out by governments, communities, 

and individuals to protect the health and wellbeing of communities experiencing a health emergency [16].  

By reducing exposures linked to transmission or making them safer, public health initiatives reduce the 

scope and risk of infectious disease transmission [4]. 

Review of literature 

New diseases and societal shifts have coincided with the development of epidemiology, a relatively new 

scientific field.  As a result of this shift, epidemiology remains a useful tool for recognizing and 

understanding diseases and health events [9].   Numerous definitions of epidemiology have been proposed 

since the field's inception more than a century ago [5]. 

 In order to estimate important epidemic parameters (such as period incubation) and reconstruct 

transmission networks, the epidemiology technique for classical infectious disease control uses case data 

and contact-based tracing interviews [6].  The traditional concept of infectious illness etiology, known as 

the epidemiological trio, explains the essential connection. Nevertheless, each of these elements is subject 

to change as the environment does, including daily weather patterns and climate change, which can affect 

exposure agents and opportunities [10].  A person's exposure, susceptibility, and reaction to pathogens and 

their surroundings are influenced by their hosts, who are also dynamic. Agents evolve throughout their lives 

and interact with other agents in a changing environment [11].  Additionally, vectors move and engage with 

various agents in various settings [15]. 

The study of illness determinants and distribution in population/community groups is known as 

epidemiology [12].  This term is derived from the word "epidemic," which presumably originates from the 

word "epidemeion," which Hippocrates used to describe disease, specifically with reference to "visiting 

people."  The disease under investigation is frequently distributed geographically, but it is also frequently 

concerning when it comes to distribution according to age, gender, socioeconomic class, marital status, 

racial group, occupation, and so forth [14].  In order to look at illness trends, the same geographic population 

may occasionally be compared over time [13].  The parameters that identify which diseases are triggers for 

other diseases are also known as determinant factors.  While determinant studies take into account illness 

ethology, the research of disease distribution is primarily descriptive [20]. 
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The reproduction rate and case fatality rate are used to rate this.  The description of the disease, specifically 

the availability of treatment and the precision of diagnosis (detection instances), determines the death rate.  

The tendency to transfer infection from one host to another is known as infection.  Certain diseases have a 

transmission period that begins before symptoms show up, making control much more challenging (Binns, 

Low, and Kyung, 2020). 

Only in the last several decades have numerous infectious agents been identified.  There is a growing 

recognition of the etiologic of diseases that were previously thought to be non-infectious.  The pathogen 

and the host must come into contact with one another before any infection process can take place.  

Geographical location, environmental conditions, and behaviour all affect the risk of infection.  Even when 

an organism that frequently causes disease first encounters a vulnerable host, certain organisms can remain 

in the host for years before symptoms of the disease appear (Kasper and Fauci, 2010) 

Quality Assessment 

Both the danger of bias and the quality of the research were evaluated using pertinent instruments.  Each 

study's methodological soundness and possible sources of bias were assessed. 

Limitations 

The study's shortcomings included its exclusive emphasis on the COVID-19 pandemic and certain 

respiratory disease outbreaks.  Age, gender, and other subgroup data are not included.  The long-term social 

and economic implications of public health initiatives are not taken into account.  Additionally, it lacks 

provisions for long-term follow-up assessments. 

Materials and methods 

It is a challenging task to correctly identify the epidemic curves of infectious diseases at the population 

level. The total burden of directly transmitted infectious illnesses in a community is influenced by infection, 

healthcare seeking, hospitalization, disease severity, and death. Syndromic morbidity and mortality data are 

usually underreported and biased. Consequently, we only see a glimpse of the actual infection rate of the 

community. Epidemiological studies depend a lot on these data, which may result in incomplete or incorrect 

conclusions. In order to improve disease characteristics and transmission patterns, there should be 

improvements in observation of data, surveillance systems, data integration and assimilation methods, and 

data retrieval and reconstruction. By precisely measuring the proportion of asymptomatic infection, 

defining cases through time, and nowcasting real infections, real-time epidemic curves for any disease can 

be constructed, more precisely reflecting the outbreak [7]. 

Epidemiologists track the intensity and severity of an epidemic by analysing transmission activity and 

intensity, making use of estimates of epidemiological characteristics such as generation interval, effective 

reproductive number (Rt), and superspreading capacity (k). To inform their response, they use public health 

and social measures (PHSMs) like contact tracing, hand hygiene, face masks, case isolation, and social 

distancing that can change people's behaviour and decrease transmission of the virus in the community, 

eventually informing the design of targeted interventions [8]. 

Effective PHSMs were hampered during the COVID-19 pandemic by SARS-CoV-2's pre-symptomatic 

transmission potential.  Since it is challenging to pinpoint exactly who is infected and when, it is challenging 

to determine the transmission beginning time.  On the basis of onset-time data, we can, however, recreate 

transmission chains through thorough contact-tracing exercises, perhaps utilizing the illness timing in 

conjunction with known possible exposure dates.  The incubation duration and serial interval distributions 

can be deduced by combining this data with existing information about the infector and the onset of infected 

symptoms. The number of susceptible and infectious people in the population, as well as their effective 

contacts, determines the spread of infectious diseases.  The stochastic susceptible–infectious–recovered 
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compartmental model, for instance, shows a high probability of successful contact between identical age 

groups and assumes a homogeneous population.  Not every member of the population is equally prone to 

infection.  Consequently, an age-structured compartment model may be created using data on age-specific 

infection, infection likelihood, and the contact matrix. 

Creating efficient intervention plans is important for being able to react quickly to pandemics or epidemics. 

Optimization theory provides a tool for optimal control problems. Nevertheless, applying optimization 

theory to individual-based models, or network models, is in its infancy. Game theory and 

dynamic/geometric programming offer useful tools for the optimization of individual-based and network-

based models, respectively. However, conventional optimization methods, including optimal control and 

dynamic programming, tend to depend on pre-specified information (priors), which are not always 

available. Here, AI-based optimization platforms provide a viable option for addressing epidemiology 

challenges. For example, AI can be utilized to decide to test or treat infected people in poor settings, and to 

advise on the management of several infectious diseases, such as foot and mouth disease in animals and 

human influenza, as has occurred in England in 2009. 

Experimental analysis 

Coronaviruses such as Middle East Respiratory Syndrome (MERS) and SARS-CoV-2 have caused 

widespread infections across the world in the last decade. These zoonotic infections can get transferred 

between animal populations (livestock and wildlife) and vulnerable humans through direct or indirect 

contact, underlining the intricate relationship between animal and human health.  

 

 

Figure 1: Gender and Age distribution of primary data source 

  

Humans' aggressive invasion into natural areas as a result of travel and the sharp increase in the human 

population has made this encounter more common.  Two doctors' results (Table 1) were examined for inter-

physician agreement.  It displays if the two doctors' diagnoses of the cause of death were accurate. 
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Table 1: Inter Physician agreement 

 

Physician1 

Physician2  

Total 

 

Kappa Value 

 

P Value Yes No 

Yes 108 7 115  

 

0.824 

 

 

0.004 
No 10 4 14 

Total 118 11 129 

 

The results given by table 1 two tools were analysed for inter tool agreement. It shows whether the two 

tools correctly diagnosed the cause of death. 

Table 2: Inter Tool agreement 

 

New VA Tool 

WHO Tool  

Total 

 

Kappa Value 

 

P Value Yes No 

Yes 57 1 58  

 

0.576 

 

 

< 0.001 
No 4 4 8 

Total 61 5 66 

 

Furthermore, the interconnectedness between humans and animals has changed due to climatic and 

geographical changes, which has resulted in either competition for or distribution of natural resources. 

 

Figure 2: Mortality rate of primary data source 

 

Because cattle depend heavily on people for eating and breeding, this kind of shift in interconnectedness 

between wild and farmed animals happens frequently.  
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Figure 3: Treatment Outcome 

 

In some countries, wildfowl have passed avian influenza to many domestic duck flocks, which led to animal 

health authorities practicing proactive disease surveillance in the wild and domesticate bird populations. To 

avoid possible zoonotic transmission, authorities undertook measures such as early detection, culling of 

infected chicken flocks, and increased Eurosurveillance of farm workers with a view to reducing the risk 

of disease transmission from animals to human beings.  

Table 3: Rotated Factor Matrix 

Description Factor 

1 2 3 

What are the key indicators for evaluating the success of infectious disease prevention 

and control efforts in schools? 

.154 -.011 .889 

How can schools and public health authorities collaborate to prevent and respond to 

infectious disease outbreaks? 

-.069 .085 .473 

What are the effectiveness and cost-effectiveness of interventions aimed at preventing 

infectious disease transmission in schools (e.g., vaccination programs, enhanced cleaning 

protocols)? 

-.069 .913 .205 

What is the relationship between infectious disease outbreaks in schools and broader 

community transmission? 

-.158 .802 -.150 

How do school policies and practices (e.g., vaccination requirements, hand hygiene 

protocols) influence infectious disease transmission? 

.251 .733 .282 

What are the risk factors for infectious disease transmission in schools, including 

environmental, behavioral, and social factors? 

.150 .221 -.598 

What are the demographic characteristics (e.g., age, sex, socioeconomic status) of 

students, teachers, and staff affected by infectious diseases in schools? 

-.593 .662 .453 
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How do infectious disease outbreaks vary by school type (e.g., elementary, high school, 

college), size, and location? 

-.048 .762 -.269 

What is the incidence and prevalence of infectious diseases (e.g., influenza, norovirus, 

COVID-19) in schools? 

.893 .014 -.051 

 

Thus, embracing a transdisciplinary approach such as the "One Health" strategy, which brings together 

human, animal, and environmental health, has the potential to improve public health decision-making and 

guide community-based intervention and mitigation approaches to infectious diseases." 

Conclusions 

In summary, this systematic review provides useful evidence regarding the efficacy of public health 

interventions in preventing infectious disease outbreaks. The main conclusions from the literature reviewed 

indicate that timely and proper public health intervention can drastically cut down on the occurrence of 

infectious disease outbreaks. Interventions like confinement, social distancing, and hygiene education have 

been very effective in stemming epidemics of respiratory infectious diseases. Additionally, the timing of 

intervention implementation is important in defining their success.  Because it lowers the overall disease 

burden and protects more people from infection, early deployment during an outbreak is highly 

advantageous.  Public health professionals are continuously searching for potentially effective strategies to 

combat various infectious diseases to prevent future outbreaks 
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