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Abstract 

Epidemiology is a logical discipline with comprehensive methods of scientific survey at its 

establishment. It is data-compelled and depends on an efficient and fair-minded way to deal with 

the gathering, investigation, and understanding of information (Bowling, 2014). Essential 

epidemiologic techniques will in general depend on careful observation and utilization of 

substantial comparison groups to survey whether what was watched, like the quantity of cases of 

illness in a specific area amid a specific time period or the recurrence of an exposure among 

people with sickness, contrasts from what may be normal. Researcher Ole Lund states that the 

most punctual recorded instances of vaccination are from china and India in the seventeenth 

century, whereby vaccination with powdered scabs from individuals infected with smallpox was 

utilized to secure against the ailment (Abdul-Jaleel & Isibor, 2016). Infectious illnesses 

comprised the most genuine health issue on the planet until the start of the twentieth century 

when incessant degenerative ailments started to dictate this scenario in developed nations. This 

paper is a research on the epidemiology of infectious diseases and different approaches involved 

so as to bring a comprehensive understanding of the subject. 
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Introduction 

Epidemiology is a logical discipline with comprehensive methods of scientific survey at its 

establishment. It is data-compelled and depends on an efficient and fair-minded way to deal with 

the gathering, investigation, and understanding of information. Infectious illnesses comprised the 

most genuine health issue on the planet until the start of the twentieth century when incessant 

degenerative ailments started to dictate this scenario in developed nations. Cholera and plagues 

used to decimate large amounts of the European populations especially in the urban cities. This 

paper is set with an emphasis on the epidemiology of infectious diseases globally but with a 

more focus on Nigeria. 

General Objective 

To understand the epidemiology of infectious diseases in terms of scope, distribution, pattern, 

determinants in a population as well as the types of vaccination executed to control the menace. 

Specific Objectives 

1. To explore the infectious diseases in the 21
st
 century and to evaluate whether they will or 

are already reemerging in the contemporary world. 

2. To identify the central epidemiological functions as forms of methodologies as utilized in 

infectious disease research, and how they have been applied in Nigeria. 
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3. To outline a historical perspective of epidemiology, vaccination, and infectious diseases, 

and therefore demonstrate the progress achieved with time in disease eradication and 

public health improvement. 
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Justification 

Moreover, studying the distribution, patters, and risks factors for and rates of the infectious 

illnesses, epidemiologists will be able to enact and analyze interventions from the community 

and individual levels so as to curb and manage infections, and to prevent disease-related 

disability and ultimate The significance of investing in the issue of epidemiology of infectious 

diseases in relation to public health is because infectious ailments are essentially the highest 

causes of mortality and morbidity globally, a problem that should be brought to public attention. 

death. It is all in an effort to redefine the various disciplines as well as their associations. 

Determining whether the objectives have been successfully met or not is open for posterity to 

determine. 
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1.0 Chapter 1. Epidemiology of infectious diseases 

1.1 Definition and scope 

Epidemiology is a logical discipline with comprehensive methods of scientific survey at its 

establishment. It is data-compelled and depends on an efficient and fair-minded way to deal with 

the gathering, investigation, and understanding of information (Bowling, 2014). Essential 

epidemiologic techniques will in general depend on careful observation and utilization of 

substantial comparison groups to survey whether what was watched, like the quantity of cases of 

illness in a specific area amid a specific time period or the recurrence of an exposure among 

people with sickness, contrasts from what may be normal. Be that as it may, epidemiology 

likewise draws on approaches from other scientific disciplines, including biostatistics and 

informatics, with economic, biologic, behavioral, and social sciences. Essentially, epidemiology 

is regularly depicted as the fundamental science of public health, and for viable cause (Bowling, 

2014). First, epidemiology is a quantitative subject that depends on a working knowledge of 

statistics, likelihood, and rigorous research techniques. Second, epidemiology is a strategy for 

causal reasoning centered on developing and testing hypotheses grounded in such scientific 

fields as behavioral sciences, physics, biology, and ergonomics to clarify health-related states, 

behaviors, and events (Fedak, Bernal, Capshaw, & Gross, 2015). In any case, epidemiology isn't 

just a research action however a fundamental component of public health, giving the 

establishment to directing appropriate and practical public health activity dependent on this 

scientific and causal reasoning (Brownson et al., 2017). 
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1.1 Distribution 

Epidemiology’s primary concern is about the pattern and frequency of health incidences in a 

populace: recurrence (McDonald et al., 2018). It alludes not only to the quantity of health events, 

for example, the incidence of meningitis or HIV/AIDS in a populace, but also to the relationship 

of that number to the size of the populace. The subsequent rate enables epidemiologists to 

compare sickness event across various populaces. 

1.1.1 Pattern 

Patter denotes to the incidence of health-associated events by person, place and time. Time 

patterns might be yearly, hourly, weekly, daily, weekday versus weekend, seasonal, or some 

other breakdown of time that may impact infection or injury event. Place patterns incorporate 

geographic variation, location of work sites or schools, and, urban/rural differences. Individual 

qualities incorporate demographic elements which might be identified with risk of disease, 

injury, or disability, for example, age, marital status, sex, socioeconomic status, and additionally 

environmental and behaviors exposures. 

1.1.1 Determinants 

Epidemiology is additionally employed to research on determinants, which are the triggers and 

different components that impact the event of illness and other health-related events. 

Epidemiologists accept that ailment does not happen randomly in a populace, but rather happens 

just when the precise buildup of risk components or determinants exists in a person 

(Ananthakrishnan, 2015). To scan for these determinants, epidemiologists employ epidemiologic 

studies or analytic epidemiology to provide the "how" and "why" of these occasions. 
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They evaluate whether groups with various rates of infection contrast in their statistic 

characteristics, immunologic or genetic make-up, environmental exposures, behaviors, or other 

described as potential risk factors. In a perfect world, the outcomes offer adequate proof to 

influence apt and effective public health prevention and control measures (Jolicoeur-Martineau 

et al., 2017). 

1.2 Health-Associated Events or States 

Epidemiology was initially focused only on epidemics of communicable diseases (Oni & Unwin, 

2015). However, it was in this manner extended to handle endemic infectious illnesses and non-

communicable infectious maladies. By the center of the twentieth century, extra epidemiologic 

strategies had been created and utilized to chronic maladies, birth defects, injuries, occupational 

health, maternal-child health, and environmental health. At that point, epidemiologists started to 

see behaviors associated with health and well-being, like seat belt use and amount of exercise 

(Bouchard, Blair, & Haskell, 2018). Right now, with the ongoing eruption in molecular 

strategies, epidemiologists can make imperative strides in probing genetic markers of malady 

risk. Unquestionably, the term health-associated events or states might be viewed as anything 

that influences the well-being of a populace. Regardless, the majority of epidemiologists still 

utilize the term "disease" as description for the vast range of health-related events and states that 

are studied (Dunn, 2017). 
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1.3 Specified populations 

Albeit direct health-care practitioners (clinicians) and epidemiologists are both concerned with 

incidence and control of ailment, they vary significantly by the way they see "the patient." The 

clinician’s concern is about the health of an individual; the epidemiologists is worried about the 

overall health of the general population in a network or populace (Fazel, Geddes, & Kushel, 

2014). Basically, the clinician's "persistent" is the individual; whereas the epidemiologist's 

"understanding" is the general public. In this manner, the epidemiologist and the clinician have 

distinctive duties when looked with a man with disease. For instance, when a patient with 

diarrheal malady is identified, both are concerned with establishing the exact diagnosis (Fazel, 

Geddes, & Kushel, 2014). In any case, while the clinician ordinarily concentrates on individual 

care and treatment, the epidemiologist's focus is to identify the source or exposure that caused 

the sickness; the number of other people who may have also been uncovered; the likelihood for 

more incidences in the community; and intercessions to curb more recurrences or cases. 

1.3.1 Application 

Epidemiology is not merely the study of health of a populace. Nonetheless, it also encompasses 

application of the knowledge earned by the studies to community-centered practice. Like in 

medical practice, the practice of epidemiology is both an art and a science. To make the 

appropriate diagnosis and recommend suitable treatment, the clinician joins medical (scientific) 

knowledge with clinical judgment, experience, and understanding of the patient (Malterud et al., 

2015). 
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Similarly, the epidemiologist utilizes the scientific strategies for analytic and descriptive 

epidemiology and in addition experience, epidemiologic judgment, and understanding of local 

conditions in "diagnosing" the community's health and suggesting appropriate, acceptable, and 

practical, public health intercessions to prevent and control disease in the community (Giesecke, 

2017). 

1.4 The History of Epidemiology 

Hippocrates (460-375), a Greek physician pioneered in epidemiology (Rasnick, 2016). He has 

inspected the connections between the incidence of ailment and environmental impacts. 

Hippocrates trusted disorder of the human body to be triggered by a disproportion of the four 

humors. The fix to the disorder was to eliminate or add the wit being referred to stabilize the 

body. He authored the terms endemic (for infections normally found in a few places but not in 

others) and pestilence (for ailments that are seen at a few times yet not others). John Graunt 

(1620-1674) in the seventeenth century broke down the mortality comes in London, presented 

one of the primary life tables presenting survival probabilities to each age, and report time trends 

for some, maladies, emerging and old (Morabia, Ahrens, & Pigeot, 2014). He gave statistical 

proof to numerous theories on malady, and furthermore negated some far-reaching thoughts on 

them. Graunt and William petty created ancient census and human statistical methods that later 

gave a framework to contemporary demography (Schiøtz, 2015). Graunt is additionally 

considered as one of the principal specialists in the epidemiology, since his popular book was 

concerned generally with statistical public health. 
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Dr. John Snow (1813 - 1858) is renowned for his research regarding the reasons for the 

nineteenth century cholera epidemics and is otherwise called the forebear of present-day 

epidemiology (Thomas, 2017). 

He started with seeing the essentially higher death rates in two regions receiving water from 

South-Wark Company. His distinguishing proof of the broad street pump as the reason for the 

Soho pandemic is viewed as the classic illustration of epidemiology (Thomas, 2017). He utilized 

chlorine trying to cleanse the water and had the handle removed, therefore terminating the 

epidemic. This has been seen as a major event ever of health and viewed as the establishing 

event of the science of epidemiology, having helped shape public health policies globally. 

Different pioneers incorporate Hungarian doctor Ignac Philipp Semmelweis (1818-1865), who 

found the foundation of maternal passing utilizing a "case-control" contemplate and cut down 

mortality at a Vienna healing facility by organizing a purification technique (Rose et al., 2017). 

Semmelweis presented as a cleansing system handwashing norm in the wake of finding that the 

event of puerperal fever could be counteracted by practicing hand disinfection in obstetrical 

clinics in 1847 (Kadar, Romero, & Papp, 2018). He trusted that organisms causing infection 

were promptly exchanged among the sick, medical personnel to patients and vice versa. Along 

these lines, he recommended the utilization of chlorinated lime solution in washing hands to 

keep the infectious disease from spreading. For this successful yet such cost effective and simple 

method, he is fairly viewed as the savior of mothers (Kadar, Romero, & Papp, 2018). 
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1.5 The History of Vaccination 

Immunization process is considered to be formerly utilized in sixteenth century China or India 

(Abdul-Jaleel & Isibor, 2016). Researcher Ole Lund states that the most punctual recorded 

instances of vaccination are from china and India in the seventeenth century, whereby 

vaccination with powdered scabs from individuals infected with smallpox was utilized to secure 

against the ailment (Abdul-Jaleel & Isibor, 2016). Smallpox used to be a typical ailment all 

through the world and 20% to 30% of infected people died from the ailment. Smallpox was in 

charge of 8% to 20% of all deaths in a few European nations in the eighteenth century (Petrarca, 

Midulla, & Openshaw, 2018). The convention of inoculation may have begun in India in 1000 

BCE." the achievement came when a logical depiction of the vaccination task was acquiesced to 

the Royal Society in 1724 by Dr. Emmanual Timoni, who had been the Montagu's family doctor 

in Istanbul. Vaccination was espoused both in France and in England almost half a century prior 

to Edward Jenner's (1749-1823) popular smallpox immunization of 1796 (Uhl, 2018). 

Louis Pasteur (1822-1895) further built up the procedure in the nineteenth century, stretching out 

its utilization to executed specialists ensuring against bacillus anthracis and rabies (Geison, 

2014). The strategy Pasteur utilized involved treating the operators for those illnesses, so they 

lost the capacity to taint, though immunization was the cheerful determination of a less 

destructive type of the sickness, and Jenner's inoculation involved the substitution of an alternate 

and less perilous malady for the one ensured against. 

Pasteur embraced the name antibody as a conventional term to pay tribute to Jenner's discovery 

(Sanchez, 2014). 
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Preceding immunization with cowpox, the main known security against smallpox was variolation 

or inoculation where a trifling amount of live smallpox infection was specially administered to 

the patient; this conveyed the genuine hazard that the patient would be seriously sick and killed. 

The death rate from variolation was recounted to be around a tenth of that from regular infection 

with variola, and the immunity gave was considered very dependable (Sanchez, 2014). Maurice 

Hilleman (1919-2005) was the most productive of architects of vaccines (Glouberman, 2018). He 

created fruitful vaccines for pneumonia, mumps, measles, hepatitis a, hepatitis b, meningitis, 

chickenpox, and Hemophilus influenzae bacteria. The initial effectively annihilated illness by 

vaccination was smallpox. In 1988, the administering assemblage of who focused polio for 

destruction by 2000. In spite of the fact that the objective was missed, destruction is quite close. 
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In 2000, the global alliance for vaccines and immunization (GAVI) was formed to fortify routine 

vaccinations and introduce under-utilized vaccines in nations with a per capita GDP of below 

US$1000 (Bustreo, Okwo-Bele, & Kamara, 2015). 

 

Figure 1.1 History of vaccination summary (Feldstein et al., 2017)). 

1.5.1 Vaccination Coverage 

Overall vaccination coverage, the fraction of the world's children who obtain suggested 

antibodies, has remained consistent throughout the previous few years. The universal coverage of 

the diverse vaccines can be observed underneath. Hungary's vaccination inclusion for the 

obligatory age-related antibodies is roughly 99%, which is one of the most extraordinary merits 

worldwide (Meszner et al., 2016). 
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Table 1.1. Global coverage on various vaccination types. Adapted from (Feldstein et al., 2017)). 

Vaccination type Global coverage 

Measles 84% 

Tetanus 70% 

Polio 84% 

Hepatitis b 75% 

Hemophilus influenzae type b (HIB) 43% 

 

1.5.2 Vaccination Types 

Dynamic immunization can happen naturally when a man interacts with a microbe. In the event 

that the individual has not yet come into contact with the organism and has no pre-made 

antibodies for protection, as in detached inoculation, the individual ends up vaccinated. The 

invulnerable framework will inevitably make antibodies and different resistances against the 

microorganism. Whenever the insusceptible reaction against this organism will be extremely 

productive. There are a few kinds of vaccines being used. These speak to various procedures 

used to attempt to diminish risk of disease, while holding the capacity to actuate an advantageous 

immune response. 

1.5.3 Killed 

Some vaccines contain executed, yet already virulent microorganisms which have been 

annihilated with heat, radioactivity chemicals, or antibiotics. Precedents are cholera vaccine, the 

influenza vaccine, bubonic plague vaccine, hepatitis a vaccine, rabies vaccine, and polio vaccine. 
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1.5.4 Attenuated 

some vaccines contain live, weakened microorganisms. A significant number of these are live 

viruses that have been nurtured under settings that handicap their virulent characteristics, or 

which employ closely related yet less perilous organisms to generate a far-reaching immune 

reaction. While the majority of attenuated vaccines are pathological, some are bacterial in nature. 

They naturally aggravate stronger immunological reactions and are the favored sort for healthy 

grownups. Models encompass rubella, measles, mumps, the bacterial disease typhoid and yellow 

fever. The live mycobacterium tuberculosis vaccine invented by Calmette and Guerin isn't 

comprised of a contagious strain. In any case, it has a virulently altered strain known as "BCG" 

employed to stimulate an immune response to the vaccine (Gormley et al., 2017). The live 

mitigated vaccine comprising strain, Yersinia pestis, is utilized for plague immunization (Arish et 

al., 2016). The attenuated vaccines have a few demerits and merits. They have the ability of 

fleeting growth, so they give protracted defense, and no booster dose is needed. Yet, they may 

get returned to the virulent form causing the sickness (as observed with polio vaccination). 

1.5.5 Toxoid 

The toxoid vaccines are produced using deactivated toxic substances which are the root cause of 

disease and not the microorganism. Instances of toxoid-founded vaccines are diphtheria and 

tetanus. Toxoid immunizations are known for being effective. 
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1.5.6 Protein Subunit 

Instead of introducing an attenuated or inactivated microorganism to an immune system, a 

portion of it can trigger an immune reaction. Models involve the subunit vaccine against the 

hepatitis b infection which comprises just the surface proteins of the infection (formerly removed 

from the blood serum of incessantly infected patients. However, currently shaped by re-blending 

of the viral genes into the yeast), the viral-like particle (VLP) antibody against human 

papillomavirus (HPV) that is made out of the viral significant capsid protein, and the 

neuraminidase and hemagglutinin subunits of influenza virus (Xiao et al., 2015). The subunit 

vaccine is utilized for plague immunization. 

1.5.7 Conjugate 

Certain bacteria have polysaccharide external covering that are ineffectively immunogenic. By 

joining the outer coats to the proteins (such as. Poisons), the immune system can be directed to 

recognize the polysaccharide as though it were a protein antigen. The method is utilized in the 

Hemophilus influenzae type B vaccine. 

1.5.8 Passive Immunization 

Passive immunization is one in which when pre-synthesized essentials of the immune system are 

conveyed to an individual such that the body does not have to deliver these components itself. At 

present, antibodies can be utilized for passive immunization. This strategy for inoculation starts 

to work rapidly, however it is short-enduring on the grounds that the antibodies are inevitably 

separated, and if there are no B cells to create more antibodies, they will vanish. 
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2.0 Chapter 2. Literature Review  

2.1 Infectious Diseases: A Historical Perspective 

Infectious illnesses comprised the most genuine health issue on the planet until the start of the 

twentieth century when incessant degenerative ailments started to dictate this scenario in 

developed nations. Cholera and plagues used to decimate huge extents of the populaces of the 

incomparable European cities (Greenaway & Gushulak, 2017). In his great Plagues And Peoples, 

(Barreto, Teixeira, & Carmo, 2006), Mcneill examines the significance of infectious maladies in 

the account of humanity and presumes that the job of infectious illnesses in the arrangement of 

variables that characterized the course of the authentic evolution of human civilization has been 

thought little of, and thinks about that this job was as imperative as that of military and economic 

factors. The significance that the incidence of these infections, primarily as epidemics, had in 

framing the overwhelming social, theological, and political opinion of the diverse human 

societies in modern and medieval times was crucial in the adoption and definition of majority of 

the pathways that paved way to civilization (Bramanti, Stenseth, Walløe & Lei, 2016), the 

unpredictability and explosive characteristics of plagues are a cause of fear, panic, and 

insecurity, even today, as could be clearly seen during the recent SARS epidemic (Chang et al., 

2004). The scan for clarifications in regard to the reasons for these events has animated human 

creative energy all through the ages and has been the question of reflection of numerous critical 

masterminds. In antiquated occasions, Hippocrates set up the presence of connections between 

the event of infections and the environment in which populaces dwelled (Sedas, 2007). The 

possibility that a few ailments could be transmitted between individuals (or be contagious) is 
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likewise old and turned into the reason for the foundation of preventive efforts even prior to the 

presence and significance of microbial agents had been scientifically verified. 

In 1546, in Italy, Fracastoro composed the principal theorization of the idea of the transmission 

of sicknesses between individuals through moment particles (Karamanou et al., 2012). However, 

it was not scientifically appeared before the center of the nineteenth century, when Snow 

demonstrated the water utilized by the populace as a conceivable wellspring of transmission of 

cholera (Shiode et al., 2015). However, it was just toward the finish of the nineteenth century 

that the possibility of contagion at long last ousted its opponent, the miasmatic theory, in the 

scholarly fights supported by emerging scientific advances that genuinely reflected distinctive 

visions and philosophical points of view on the society, on world, and on its infections. 

The advances in microbiology that occurred in that century, especially crafted by Pasteur and 

Koch, affirmed the job of live minute agents as a prompt, crucial cause of an extensive variety of 

morbid elements, along these lines aggravating significant modifications in the comprehension of 

the causes of infectious maladies and the resulting techniques for their aversion (Chanderraj & 

Dickson, 2018). The concepts and terminology utilized today in epidemiology of infectious 

illnesses (EID) did not advance from a brought together group of thoughts or from one single 

order yet from an unpredictable arrangement of scientific fields that studied their agents, their 

determinants and causes, the dynamics of diffusion and transmission of these agents, and their 

methods for anticipation.  
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A considerable lot of these ideas were built up all through the nineteenth century and at the onset 

of the twentieth century (exemplary ideas), be that as it may, the old ideas have been 

reconsidered and new ideas are persistently being included bearing at the top of the priority list 

that in its beginning periods of development EID established epidemiology itself. 

Thus, huge numbers of the ideas utilized in epidemiology are gotten from this time (Lindahl & 

Grace, 2015). All the more as of late, an inverse phenomenon has occurred whereby terms 

utilized in EID have started from different areas of epidemiology or different disciplines. 

2.1 The 21st Century Infectious Disease Epidemiology 

In spite of the fact that there are a few remarkable illustrations of early epidemiologic 

assessments of noninfectious maladies (for instance the role of Goldberger on pellagra (Yang & 

Sauve, 2016). Pott on scrotal cancer (Jeggo, Pearl, & Carr, 2016), Ramazzini, (Takahashi, 

Landrigan, & Ramazzini, 2016), on work related ailments, Bake, (Schnur & John, 2014), on lead 

poisoning,), a large portion of the early improvement of the field of epidemiology spun around 

investigations of infectious ailments. In spite of the fact that we have a more extensive and 

additionally enveloping meaning of now, the word actually signifies "the study of pandemics," 

which at the time the word was made were plagues of infectious maladies. Each understudy of 

epidemiology is aware of John Snow's groundbreaking and brilliant work on cholera in London 

in 1854 (Thomas, 2017), and numerous are acquainted with Panum's exceptional studies of 

measles in the Faroe Islands (Shanks, Waller, Briem, & Gottfredsson, 2015), Ross' input on 

malaria (Slater et al., 2105), Budd's input on the typhoid fever (Heyderman &Crump, 2015), 

Frost's work on tuberculosis (Zwerling, Hanrahan, & Dowdy, 2016), and Reed et al.'s. Effort on 

yellow fever (Douam & Ploss, 2018), to highlight but a few of the pioneers of epidemiology. 
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In 1960s and mid-1970s, nonetheless, a mixture of childhood immunizations, enhanced 

sanitation, and an ever-snowballing number of antibiotics had prompted ample declines in 

infectious ailment associated mortality and morbidity (at any rate in affluent nations such as the 

United States). This "epidemiologic shift" left numerous in the medical and scientific people 

group trusting that infectious ailments were (or before long would be) a challenge of the past and 

that we were at liberty to think our forthcoming research and prevention efforts on "perpetual 

maladies" like diabetes mellitus, stroke, cancer, and cardiovascular ailments (Clouston, Rubin, 

Phelan, & Link, 2016). This perspective was relevantly, if rather impulsively, outlined in an 

animation (Reingold, 2000), on the first page of the Buffalo Evening News in 1955, at the season 

of the fruitful Salk polio vaccine field preliminary. Amid then, a theatrical growth of the 

epidemiological field commenced, with considerable upsurges in the quantity of epidemiologists 

being prepared and, in the funding, accessible for epidemiologic studies. Given that "ceaseless 

ailments" represented the largest share of the morbidity, disability, and mortality, being faced by 

the united states' population then, it is neither astonishing nor unfitting that academic and 

different research administrations and their financiers (such as the National Institutes Of Health) 

stretched the portfolio of the "Chronic ailment" epidemiologic research and the sum of "Chronic 

disease" epidemiologists receiving training. 
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2.2 Publications and Models on Infectious Diseases 

Epidemiological divisions at medical schools, public health schools, and self-supporting research 

groups progressively concentrated their research and training exertions on "chronic sicknesses." 

also, the centers for disease control and prevention (CDCP) and the us military, strongholds of 

forte in infectious disease research, started dedicating a mounting portion of their energies and 

resources to "perpetual ailments." what of epidemiologists and infectious ailment epidemiology - 

what transpired in the same time period, as infectious ailments progressively vanished from the 

arrangements of chief reasons of mortality and morbidity in the united states and "chronic 

ailment" epidemiology extended? Was there an affiliated decrease in financing for infectious 

illness epidemiologic research and in the quantity of infectious ailment epidemiologists? 

Information to respond to this question are not freely obtainable, although a speedy scrutiny of 

the agendas of epidemiology meetings, the subjects of epidemiology journals, and the examples 

utilized in principal texts of epidemiologic approaches affords resounding proof that infectious 

malady epidemiology shrank drastically as a proportion of the total field of epidemiology. For 

instance, at the yearly groups of The American Epidemiological Society, the proportion of papers 

managing an infectious illness topic started deteriorating progressively in the mid-1950s, while 

the extent of papers as published in the American Journal of Hygiene and its replacement, The 

American Journal of Epidemiology managing an infectious malady point started declining in the 

late 1960s (Reingold, 2000). 
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Different journals and meetings ardent solely to epidemiology have appeared too as of late to 

allow a comparable analysis of transient patterns, however ongoing programs from The College 

Of Epidemiology And The Society For Epidemiologic Research The American, and also late 

publications of epidemiology, The Journal Of Clinical Epidemiology, The Annals Of 

Epidemiology, and The International Journal Of Epidemiology, fortify the feeling that just a little 

extent of the epidemiologic research as of now being performed is about infectious sicknesses, 

but like all epidemiologists, those chipping away at infectious maladies additionally publish and 

present their discoveries somewhere else (Reingold, 2000). 

Similarly, of the models utilized in two major workbooks of epidemiologic methods printed 

during the 1980s, one of 26 and zero of 28, correspondingly, employed data about an infectious 

sickness as opposed to a "chronic ailment" (Reingold, 2000), which reflected the way that 

majority of authors of such texts (and many, if not most educators of epidemiologic approaches 

in academic departments) are "chronic malady" epidemiologists. Along these lines, it appears to 

be evident that, by the mid-to late 1970s, the epidemiologic shift had been joined by a shift in 

epidemiology. Infectious sickness epidemiology had, to the minimum, lost the prominence it had 

delighted in an age or two previously. In the following years, nonetheless, while mortality from 

the exemplary infectious illnesses kept on declining in the United States, not exclusively did 

infectious maladies not vanish, but rather advent infectious agents and infectious sicknesses 

continued being exposed. Hence, the late 1970s witnessed the discovery of Lyrne ailment, 

Legionnaires' infection, and hemorrhagic fevers like Ebola (Reingold, 2000). The 1980s brought 

us harmful stun disorder, hepatitis C, and most significantly, acquired immunodeficiency 

syndrome (AIDS), to mention just but a few conspicuous illustration (Reingold, 2000). 
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In 1994, an account from the institute of medicine developed the case that such "re-emerging and 

emerging infectious sicknesses" illustrated that the war against infectious ailments was not 

finished; that various factors led to the reemergence and emergence of infectious illnesses; and 

that we were not sufficiently arranged to manage such challenges (Reingold, 2000). 

 

Figure 2.1 Percentage of the papers presented at the AES and the portion of the initial research 

commentaries and contributions published in the AJE concerning an infectious illness subject, 

1928-1999 (AES), as well as the 1921-2000 (AJE). Hereby, for AES, programs of the total 

meetings were evaluated, and percentages determined for 5-year blocks (1941-1945, 1946-1950, 

etc.), apart from a 3-year block at the start (1928-1930), as well as a 4-year block within the 

terminal point (1996-1999) (Retrieved from (Reingold, 2000). 
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2.3 Reemergence and Emergence of Infectious Ailments 

Together with the AIDS pestilence, accompanying media publicity and the synchronized advent 

of various films and both nonfiction and fiction books about infectious illnesses expected for the 

general public, besides the latest concern regarding bioterrorism, have steered to an infusion of 

significant new interest in and capitals into the field of infectious ailments research. In the event 

that infectious sicknesses have not vanished and if there will be a continuous essence for 

infectious ailment epidemiologists and epidemiology well into the 21st century, what will their 

input be and how might they be well equipped to meet the problems which await them? One 

thing appears definite: emerging new infectious sicknesses, while giving a crisp infusion of 

research assets at present, are probably not going to support the jobs of numerous infectious 

malady epidemiologists over the long haul. Most infectious sickness epidemiologists and 

understudies keen on entering the field can't sit and sit tight for a really new infectious ailment to 

rise. 

Where at that point lies the future for infectious sickness epidemiologists and epidemiology? To 

begin with, it is evident that infectious ailment epidemiologists must be as sophisticated and too 

trained in their understanding of epidemiologic and bio-statistical techniques as their associates 

who take a shot at noninfectious maladies. A large number of the methodological advancements 

in data evaluation and biostatistics of the previous 25 years are profoundly important to the study 

of infectious sicknesses, especially those that are chronic in nature or that initiate sequelae years 

to decades following infection (Reingold, 2000). 
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The rich panoply of epidemiologic and bio-statistical strategies utilized, even developed, to 

analyze human immunodeficiency virus (HIV) infection and aids have exhibited undoubtedly 

that intricacy in such methods was both required and promptly realized by infectious illness 

epidemiologists (Reingold, 2000). In the meantime, infectious ailment epidemiologists need a 

fundamental comprehension of mathematical modeling and the manners by which it very well 

may be useful, regardless of whether they come up short on the mathematical abilities or the 

enthusiasm to manipulate and construct their own models. 

Under fluctuating sets of presumptions, mathematical models can help infectious sickness 

epidemiologists foresee the overall effects of different mediation systems (Reingold, 2000). All 

the more vitally, endeavors to build such models perpetually point to gaps in the accessible 

empirical data and regularly recommend productive territories for future research. Be that as it 

may, most imperative in the planning of the up and coming age of infectious malady 

epidemiologists is thorough, cutting edge preparing in the social and biologic sciences important 

to the study of human sickness. The idea that illness results from the perplexing interplay of 

agent, host, and environment has been one of the supports of epidemiology for some decades, 

regularly portrayed as a triangle (See figure 2.2). This basic model of how three unmistakable 

arrangements of elements interface to create ailment (or, contrariwise, health) is considerably 

progressively important today, as our instruments for characterizing and dissecting the specialist, 

the human host response and susceptibility, and the environment achievement expanding 

complexity. 
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Any very much trained infectious ailment epidemiologist of things to come should have at his or 

her order an abnormal state of fitness in the social and biologic sciences that have created in 

some cases startling new dimensions of understanding of the three corners of this triangle. To 

outline how the advances in these fields can add to epidemiology, it is informative to return to 

the animation from The Buffalo Evening News (Reingold, 2000). Therapeutic history, in the 

cartoon, as a whiskery elderly person, is caught up with check off great "Infectious illnesses" 

from the list of sicknesses harrowing humankind, leaving future generations of doctors and 

scientists to manage "ceaseless infections, for example, heart disease and cancer. In the 21st 

century, be that as it may, there stays much for infectious illness epidemiologists to do with 

respect to maladies recorded on the two pages of restorative history's book. All things 

considered, therapeutic history was to some degree untimely in check off exemplary "infectious 

sicknesses" from its list. 

 

Figure 2.2 an Illustration of a conceptual relationship of agent, host, and environment to study 

disease epidemiology. 
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Despite the fact that concerns about its utilization as an agent of bioterrorism currently appear to 

be bound to shield us from wrecking the final vials of the virus itself, smallpox has now been 

destroyed (yet just somewhere in the range of 2 decades after the animation was distributed), and 

there is motivation to be hopeful that polio will be terminated completely in the 21st century 

(Reingold, 2000). Be that as it may, diphtheria has "reemerged" in various nations as of late as a 

result of a failure to keep up desirable levels of immunity via routine vaccination (Harapan et al., 

2018). Flu infection, pneumonia, which is triggered by Streptococcus pneumoniae (the 

pneumococcus), and a panoply of other etiologic agents, has never left and has reliably been one 

of the principal reasons for mortality around the globe, like tuberculosis, which is, essentially, a 

type of pneumonia (that is, a lung infection) (Nita-Lazar et al., 2018). Along these lines, a 

considerable lot of the great "infectious maladies" have not vanished, and there is still much that 

can be found out about them. 

Nonetheless, future advances in our comprehension and aversion of illnesses, for example, 

tuberculosis, pneumococcal pneumonia, and influenza will require multidisciplinary approaches 

that integrate the cutting-edge strategies for human genetics, molecular microbiology, 

immunology, and behavioral and social sciences. For instance, strategies for portraying and 

studying the pathogenic systems of the microbial agents that trigger the typical infectious 

illnesses become progressively increasingly modern consistently. Such techniques are at the core 

of current investigations analyzing how these specialists spread; advance after some time; create 

protection from antimicrobial agents; and cause malady, and also being instrumental in the 

improvement of new diagnostic tests, vaccines, and antimicrobial agents. 
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Ongoing studies of tuberculosis that merge epidemiologic information and data about the 

molecular basis for the improved pathogenicity of specific strains of M. 

Tuberculosis represent the bits of knowledge that can result from the astute use of these 

techniques (Cookson, 2018; 111). In the meantime, our capacity to describe biologically the 

human host reaction and vulnerability to contamination with a given microbial agent is 

developing at an exceptional rate. As of not long ago, investigations of the hereditary premise of 

human powerlessness or protection from contamination have been constrained to an appraisal of 

the connection among vulnerability and a moderately modest number of qualities (for instance, 

genes in the human lymphocyte antigens' (HLA) genes and regions controlling red blood cell 

antigens). Besides, with the normal accessibility in the following couple of long periods of the 

grouping of the whole human genome, it will wind up conceivable to prod separated the genetic 

commitment to human defenselessness to different irresistible operators at a dimension of detail 

not already possible. Comparable advances in the methods accessible to contemplate the human 

immune reaction to infection and the reason for immunity from or defenselessness to infection 

may have significant ramifications for the improvement of new antibodies and other avoidance 

or treatment modalities. 

At long last, in the vital zone of human conduct, a key credit of host powerlessness to infectious 

infections, especially those transmitted explicitly, there have been significant increments in the 

refinement of our ways to deal with surveying human conduct and its determinants. The third 

corner or side of this triangle, the earth, has additionally gotten expanding consideration. 
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With regards to developing or reemerging contaminations, there has been a blast of enthusiasm 

for joint epidemiologic-ecologic investigations analyzing the effect of natural factors on 

microbial populaces; the elements that impact the possibility of human presentation to microbial 

specialists; and the reaction to such introduction, especially for vector borne diseases, zoonotic 

diseases, and nourishment and water-borne diseases. In the meantime, there has been a 

reestablished valuation for the significance of the social condition and community (rather than 

individual) level factors, for example, swarming on the spread of infectious operators like M. 

Tuberculosis (Reingold, 2000). 

2.4 Epidemiology of Infectious Ailments in Informing the Epidemiology of Chronic 

Ailments 

The study and assessment of infectious diseases remains one of the pathognomonic attributes of 

epidemiology across historic times. Numerous models that delineate epidemiological ideas 

utilized in educating depend on instances of infectious ailments. John Snow of England, 

frequently viewed as one of the inventers of the epidemiological technique, committed himself to 

researching what caused cholera in nineteenth century London (Thomas, 2017). Ignaz 

Semmelweis, a Hungarian, found that infectious operators were the primary driver of puerperal 

fever. Louis Pasteur, of France, recognized the bacteria in charge of a few ailments and invented 

the first inoculations (Rose et al., 2017). Heinrich Hermann and Robert Koch, of Germany, 

(Taylor, 2017), segregated the microorganisms which caused anthrax (bacillus anthracis), 

tuberculosis (mycobacterium tuberculosis), and cholera (Vibrio cholerae), and detailed the 

proposition that today bear his name and are utilized to decide if a microorganism is the reason 

for an ailment. 
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In present occasions, the best-known instances of leaps forward in epidemiology are recognized 

with infectious illnesses: the identification of the AIDS infection and related hazard factors, the 

control of the ongoing severe acute respiratory syndrome (SARS) and flu scourges, and even the 

ongoing identification of a fungus as the reason for meningitis cases related with intrathecal 

corticosteroid infusions in Nigeria (Quan et al., 2010). This was done in a study particularly 

centered on bats as they are known to be reservoirs for zoonotic pathogens and virus which have 

tremendous influence on animal and human health (Quan et al., 2010). The name of the study 

itself refers to "scourges" and its unique importance alluded to the study of infectious illnesses (it 

is trusted that the expression "the study of disease transmission" was utilized without precedent 

for Spanish reports dating from the fifteenth century). Indeed, even today, chronic illnesses, 

including cardiovascular ailments and cancer – which, in pretty much every nation speak to 

higher reasons for mortality and morbidity than infectious sicknesses at the populace level – are 

characterized as "non-communicable ailments," as though they were the correct inverse of 

infectious maladies. 

All things considered, the overall population will in general recognize epidemiology solely with 

the study of large-scale plagues of infectious ailments. This relationship of epidemiology to 

infectious maladies has impacted its methods and concepts. Germ theory – which dislodged 

miasmatic hypothesis and provoked the scan for microbial life forms that caused particular 

pathological procedures has certainly affected the idea of cause in epidemiology and has focused 

on the thought of important and adequate reason (the nearness of the germ) normal for classic 

causal reasoning (Carter, 2017). 
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This idea of cause was then credited, to a specific degree, to the conceptualization of individual 

risk factors (for instance, personal practices) as necessary and adequate reasons for chronic 

sicknesses, particularly in the paradigmatic instance of the cardiovascular infection. 

Indeed, a definitive goal of numerous flow epidemiologic analysis and study designs – separating 

the conceivable causal impact of a specific factor – can be paralleled with segregating the 

pathogen that causes an infectious ailment. In that sense, in spite of the fact that the roots of 

epidemiology in infectious illness have advanced the look for an explicit cause – which has 

turned out to be valuable for public health by and large – it has likewise advanced reductionism, 

prompting a constraint in the logical limit of the study of disease transmission, for other health 

issues as well as for some infectious sicknesses. 

2.5 Fundamental Principles in Epidemiology 

The epidemiological study of infectious ailments has, as a rule, focused on the recognizable 

proof of the microorganism causing the malady just like the solitary, important and adequate 

reason. In any case, it is likewise obvious that the epidemiological study of infectious maladies 

has progressively recognized the deficiency of those reductionist clarifications. One method for 

defeating mono-causal reductionism is by perceiving the significance of the host's qualities in 

changing the impact of the microorganism's essence. In his book the Mirage of Health, René 

Dubos examines in detail how the nearness of a pathogen is anything but an adequate condition 

to cause a sickness in the greater part of cases (Honigsbaum, 2016; 119). 

Different attributes should likewise be available in the host, qualities that are regularly impacted 

by the host's condition. 
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Indeed, there are numerous instances of pathogens living inside the host without causing an 

ailment (mycobacterium tuberculosis is an exemplary case of this). The infection just shows 

itself on account of unsettling influences in the immune framework related with, for instance, 

wholesome lacks or being presented to circumstances upsetting to the organism. A second 

manner by which the epidemiology of infectious illnesses has conquered mono-causal 

reductionism is by recognizing the significance of the environment in a microorganism's 

transmission and reproduction. This implies the likelihood of obtaining both the pathogen and 

the sickness are emphatically impacted by the physical and social condition encompassing a 

person. The two procedures – the impact of the attributes of the host on the life form's reaction to 

the nearness of a pathogen and the impact of the environment on the probability of an individual 

procuring a pathogen – infer the utilization of a numerous causation display with various levels 

of impact. The articles ordered in this monographic subject of salud colectiv on infectious 

maladies obviously show the need to think about numerous dimensions of impact, and to 

contextualize the epidemiologic investigation of infectious illnesses. 

Actually, there is a third method for conquering the mono-causal reductionism that has attained 

developing significance in recent years, not just in the field of the epidemiology of infectious 

maladies yet in addition in different fields of the study of disease transmission. The transferable 

idea of infectious maladies suggests, by definition, that a person's condition impacts the health of 

everyone around them. As it were, there are numerous reliance designs among people, and a 

person's province of health or disease isn't autonomous of the status of the individuals who live 

in a similar environment or who have a place with a similar social network. 

 



TECANA AMERICAN UNIVERSITY POST-DOCTORATE PROGRAM IN PUBLIC 

HEALTH WITH AN EMPHASIS IN THE EPIDEMIOLOGY AND RESEARCH   
 
 

29 
 

This infers the presence of shared impact, feedback patterns and non-lineal connections, all 

angles that portray dynamic systems. Getting a handle on the impact of an explicit factor 

regularly requires an exhaustive comprehension of the fundamental decides that describe the 

manner by which a system capacity. Hence the epidemiology of infectious maladies has been at 

the cutting edge of methods for modeling complex systems in the epidemiology and in public 

health generally. 

It is intriguing to see that the need to consider populace health and epidemiologic wonders when 

all is said in done because of the functioning of a system has turned out to be progressively 

important in different aspects of the study of disease transmission. Recent assessments, for 

instance, have proposed the likelihood that practices related with chronic illnesses are 

"transmissible" via social networks, closely resembling the manner in which a pathogen is 

transmitted. There has additionally been much exchange of the need to utilize tools and concepts 

got from the study of complex systems in the act of the epidemiology and of public health in 

general. Be that as it may, such tools and ideas may in this manner lead to problems, particularly 

when utilizing them to comprehend marvels more unpredictable than a pathogen's transmission 

through social networks. It is imperative to feature that, since the beginning, the distinction 

between transferable ailments and unending illnesses has turned out to be progressively 

unobtrusive and counterfeit. For instance, it is referred to that numerous illnesses viewed as 

interminable ailments second to none, for example, arteriosclerosis or heart conditions when all 

is said in done, can have irresistible birthplaces. 
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In the meantime, there are irresistible illnesses, for example, aids that, after some time and with 

the improvement of new medical treatments, have in truth turned out to be chronic maladies. 

Essentially, both chronic ailments and infectious sicknesses have deciding components at 

numerous levels and at last are the manifestation of the functioning of complex systems in which 

people interface with one another and with their condition after some time. Infectious ailments, 

including sexually transmitted diseases (HIV, syphilis), respiratory (pneumonia, influenza, 

respiratory syncytial virus), and vector-borne (Zika, malaria, dengue), keep on representing a 

critical public health load in spite of the extraordinary advancement made in their anticipation 

and command in the course of the most recent couple of decades. Lymphatic Filariasis, impacts 

120 million humans globally, with Indonesia, India, Bangladesh, and Nigeria singly contributing 

to approximately 70% of the global infections (Khalique, 2018; 6). 

Luckily, our comprehension of components driving their proliferation in reality and their control 

has radically advanced from shamanistic to analytic. Present day quantitative computational tools 

and exceedingly settled epidemiological, geospatial demographic, and genomic data are 

empowering significant bits of knowledge for public health in close constant. Without a doubt, 

the fast increment in data-driven spatial modeling yield in the course of the most recent three 

decades is associated with noteworthy advances in complex system modeling approaches 

alongside generous upgrades in data accessibility and computational limit. For the study when 

the 1918– 1919 flu pandemic struck the globe, it was not known until years after the fact that the 

flu infection was in charge of the deaths of 20 to 10 0 million people. Furthermore, in many parts 

of the world, morbidity records were rare, and the greater part of fundamental records were 

documented in cemeteries and churches. 
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Thus, the geographic purpose of-source and spatiotemporal patterns of spread of this lethal virus 

remain inadequately understood []. Conversely, hereditary arrangement information from patient 

examples amid the 2009 A/H1N1 Flu pandemic or the ongoing 2014– 2016 Ebola pestilence in 

West Africa, particularly Nigeria, enabled analysts to reproduce geographic transmission 

examples and screen their spread with sensible accuracy (Ogoina, 2015;5). 

This exceptional accumulation in BMC medicine means to unite an expansive scope of 

quantitative assessments that produce noteworthy outcomes on the spatiotemporal transmission 

elements of infectious ailments. These commitments will consolidate point by point spatial 

factual techniques and spatial dynamic models together with spatially settled environmental, 

sociodemographic, genetic, and/or epidemiological, data to unravel the collective subtleties of 

infectious sickness transmission to manage public health policy (Van Kerkhove et al., 2015; 

150019). Furthermore, it will look at the spatial appropriation of infectious malady load, 

including the recognizable proof of hotspots and case clustering align dynamic models for 

anticipating the direction of pestilences (Van Kerkhove et al., 2015; 150019), and reenact 

situation analyses to assess the effect of various control techniques on scourge control at 

different spatial scales. 
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3.0 Chapter 3. Research Methodology 

3.1 Research Stance 

This report’s research philosophy relates to the ultimate core of understanding, with data from 

which essential inclinations and pacts of research as established. A brief about the way in which 

according to the phenomenon should be collected, analyzed and utilized. 

3.2 Core Epidemiologic Functions 

In the mid-1980s, five chief roles of the epidemiology in public health practice were 

distinguished: field investigation, public health surveillance, analytic studies, linkages, and 

evaluation. A 6th role, policy development, was as of late included. These assignments are 

depicted beneath. 

3.2.1 Public Health Surveillance (PHS) 

PHS is the continuous, systematic pooling, analysis, understanding, and distribution of health 

data to help control public health action and decision making. Reconnaissance is comparable to 

checking the pulse of the network. The impulse behind public health surveillance, now and again 

called "data for action," (Tait et al., 2018) is to depict the progressing patterns of sickness event 

and ailment potential so assessment, control, and counteractive action measures can be connected 

effectively and efficiently. This is cultivated through the systematic evaluation and collection of 

mortality and morbidity reports and other important health data, and the spread of these data and 

their elucidation to those engaged with infection control and public health basic leadership. 

Mortality and morbidity reports are normal wellsprings of surveillance data for state and local 

health departments. 
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These reports by and large are put together by health-care practitioners, infection control 

providers, or laboratories that are required to advise the health bureau of any patient with a 

reportable malady, for example, aids, pertussis, or meningococcal meningitis. 

 

Figure 3.1 The Surveillance Cycle 

Different wellsprings of health-related data that are utilized for surveillance incorporate reports 

from assessments of individual cases and disease groups, public health program data, for 

example, immunization inclusion in a network, health surveys, and infection registries. 

Regularly, surveillance depends on straightforward frameworks to gather a restricted measure of 

data about each case. Despite the fact that few out of every odd instance of ailment is accounted 

for, health authorities routinely survey the case reports they do get and search for patterns among 

them. These practices have demonstrated important in recognizing issues, assessing programs, 

and managing public health activity. 
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While public health surveillance generally has concentrated on transferable infections, 

observation frameworks presently exist that target chronic diseases, injuries, genetic and birth 

defects, work-related and possibly environmentally-related ailments, and health practices. Since 

September 11, 2001, an assortment of frameworks that depend on electronic revealing have been 

produced, including those that report day by day crisis office visits, worker absenteeism, over-

the-counter medicine sales (Brownson, et al., 2017), because epidemiologists are probably going 

to be called upon to design and utilize these and other new surveillance systems, an 

epidemiologists primary skills must incorporate descriptive methods and graphing, design of data 

accumulation tools, data management, data interpretation, and scientific presentation and writing. 

3.2.2 Field Study 

As noted above, surveillance gives information to action. One of the principal activities that 

outcomes from a report of a cluster or a surveillance case report is a study by the public health 

department. The studies might be as minor as a phone call to the health-care supplier to clarify or 

confirm the conditions of the reported case, or it might include a field study requiring the 

organized endeavors of many individuals to describe the degree of a pandemic and to recognize 

its motivation. The targets of such investigations additionally change. Studies regularly lead to 

the distinguishing proof of extra unreported or unrecognized sick people who may some way or 

another keep on spreading infection. For instance, one of the hallmarks of studies of people with 

sexually transmitted illness is the recognizable proof of sexual partners or contacts of patients. 

Whenever talked with, a significant number of these contacts are observed to be infected without 

knowing it and are given treatment they never realized they required. 
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Distinguishing proof and treatment of these contacts averts additionally spread. 

For a few ailments, inquiries may distinguish the vehicle or source of infection that can be 

eliminated. For instance, the study of a sample of Escherichia coli o157:h7 infection, in Nigeria 

(Samuel et al., 2016; 136), as a rule centers around endeavoring to recognize the vehicle, 

regularly ground hamburger however some of the time something progressively unordinary, for 

example, fruit juice. By recognizing the vehicle, specialists might have the capacity to decide 

what number of different people may have just been uncovered and what number of keep on 

being at risk. At the point when a business item ends up being the culprit, public announcements 

and recalling the product may avoid numerous extra cases. Once in a while, the target of an study 

may basically be to take in more about the normal history, clinical spectrum, enlightening 

epidemiology, and risk components of the ailment before figuring out what malady intervention 

techniques may be proper. 

Early studies of the scourge of SARS in 2003, in Nigeria, were expected to set up a case 

definition dependent on the clinical introduction, and to portray the populaces at risk by person, 

time, and place (Yen, 2015; 824). As more was learnt about the epidemiology of the ailment and 

virus ‘communicability, fitting proposals with respect to segregation and isolate were issued. 

Field studies of the type depicted above are now and then alluded to as "shoe leather 

epidemiology," conjuring up pictures of devoted, if rough, epidemiologists beating the pavement 

looking for extra cases and hints in regard to mode and source of transmission. This 

methodology is recognized in the image of the epidemic intelligence service (EIS), CDS’s 

preparation program for malady criminologists -  a shoe with a hole by the sole. 
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3.2.3 Scientific Studies 

Field investigations and surveillance are generally adequate to recognize causes, methods of 

transmission, and fitting control and counteractive action measures. In any case, once in a while 

explanatory studies utilizing increasingly thorough strategies are required. Regularly the 

strategies are utilized in blend - with reconnaissance and field studies giving signs or theories 

about causes and methods of transmission, and investigative studies assessing the believability of 

those speculations. Flare-ups or clusters of disease regularly are explored initially with evocative 

the study of disease transmission. The illustrative methodology involves the study of 

epidemiological distribution and incidence by place, time, and person. It incorporates the 

calculation of rates and recognizable proof of parts of the population at higher risk than others. 

Once in a while, when the relationship between disease and exposure is very strong, the study 

may stop when descriptive the epidemiology is finished, and control measures might be executed 

immediately. John Snow's 1854 study of cholera is a good illustration (Thomas, 2017). 

All the more regularly, descriptive studies, such as case study, generate hypotheses that can be 

tested via analytic studies. While some field study is directed because of acute health issues, for 

example, epidemics, numerous others are planned studies. The trademark of an analytic 

epidemiologic investigation is the employment of a binding assessment group. Epidemiologists 

must be accomplished in all parts of such studies, including design, analysis, conduct, 

communication, and interpretation of findings. 
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Configuration incorporates deciding the suitable research strategy and study design, computing 

sample sizes, writing justifications and protocols, deciding on criteria for subject selection (like 

developing case delineations), designing questionnaires, and choosing a fitting comparison 

group. Lead involves securing fitting approvals and clearances, sticking to suitable abstracting 

records, ethical principles, tracking down, and interviewing individuals, collection and handling 

of specimens, and data management. Studies starts with depicting the features of the subjects. It 

advances to rates calculation, establishment of comparative tables (such as the two-by-two 

tables), and computation of association measures (including the odds proportions or risks ratios), 

confidence intervals, the tests of significance (like the Chi-square test), among others. Numerous 

epidemiologic assessments require further developed investigative methods, for example, 

stratified study, relapse, and demonstrating. Understanding includes placing the study 

discoveries into perspective, classifying the vital take-home messages, and making all-

encompassing approvals. Doing as such necessitates that the epidemiologists be conversant with 

the subject matter and the weaknesses and strengths and of the study. 

3.2.4 Assessment 

Disease transmission experts, who are acquainted with utilizing quantitative and systematic 

approaches, have come to assume an imperative job in assessment of public health services and 

different exercises. Assessment is the way toward deciding, as objectively and systematically as 

could be expected under the circumstances, the effectiveness, relevance, efficiency, and 

influence of activities concerning set up goals. Effectiveness refers to the capacity of a program 

to create the planned or expected results in the field. 
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Viability contrasts from efficacy, as the latter is the capacity to generate results under ideal 

conditions. Efficacy alludes to the capacity of the program to produce. The anticipated outcomes 

with a least disbursement of resources and time the assessment itself may concentrate on plans 

(constructive evaluation), impact (summative assessment), processes (process evaluation), or 

results - or any mix of these. Assessment of an inoculation program, for instance, may survey the 

efficiency of the tasks, the extent of the target populace immunized, and the evident effect of the 

program on the occurrence of vaccine-preventable maladies. Essentially, assessment of a 

surveillance system may address attributes and operations of the system, its capacity to perceive 

outbreaks or cases, and its expediency. 

3.2.5 Linkages 

Epidemiologists working in public health settings seldom act in isolation. Indeed, field 

epidemiology is frequently said to be a "group activity." During an assessment, an 

epidemiologist generally takes an interest as either a part or the pioneer of a multidisciplinary 

group. Other colleagues might be laboratorians, infection control personnel, sanitarians, nurses 

or other clinical personnel, and, gradually, computer information specialists. Numerous 

outbreaks cross jurisdictional and geographical lines, so co-agents might be from federal, local, 

or state levels of government, clinical facilities, academic institutions, or the private sector. To 

advance existing and impending alliance, the epidemiologists must maintain associations with 

the workforce of different institutions and agencies. 
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Systems for continuing such linkages incorporate sanctioned memoranda of understanding, 

informal networking that takes place at professional meetings. Dispersion of published/on-line 

information for public health groups of onlookers and outside accomplices, and policy 

development. The meaning of epidemiology closes with stating: the application of this study to 

the control of health issues. While some academically inclined epidemiologists have expressed 

that epidemiologists ought to adhere to research and detach themselves from policy development 

or even make references, public health epidemiologists don't have this luxury. Without a doubt, 

epidemiologists who comprehend an issue and the populace in which it happens are frequently in 

an interestingly qualified position to prescribe proper intercessions. Subsequently, 

epidemiologists working in public health frequently give testimony, input, and recommendations 

with respect to illness control techniques, reportable infection directions, and health-care policy. 

3.3 Different Approaches for Infectious Disease Epidemiological Research 

Quantitative infectious illness studies including spatiotemporal data depend on two expansive 

classes of research strategies, in particular spatial transmission dynamic modeling approaches 

(Kraemer et al., 2016; 19), and spatial statistical modeling techniques. The utilization of these 

procedural approaches for infectious ailment research has swiftly expanded in the course of the 

most recent two decades, alongside huge developments in computational power and an 

expanding diversity and amount of genetic and epidemiological data with temporal and spatial 

data. 
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For example, spatial statistical techniques are oftentimes used to reveal connections between 

spatiotemporal infectious sickness patterns and have or environmental attributes (Kraemer et al., 

2016; 19), create point by point maps to visualize the dissemination of infectious ailment 

mortality or morbidity (Kraemer et al., 2016; 20), and recognize clusters or hotspots. 

In this accumulation, Smith et al. (2015), in Nigeria, used hierarchical Bayesian statistical 

modeling as well as genetic and epidemiological data tentatively gathered to determine the role 

of climatic and environmental risk dynamics on disease distribution. In another commitment, 

Alegana et al. (2017; 475), directed Bayesian spatiotemporal displaying to produce great-

resolution records of malaria pervasiveness in Nigeria from 2011 to 2016. Their discoveries 

demonstrate generous changes in intestinal sickness action over the investigation time frame and 

underscore the significance of observing spatiotemporal changes to manage control programs. 

Utilizing the statistical and mathematical ways to deal with estimate the course of scourges at 

various spatial scales so as to manage intercessions is a testing research zone that has gotten 

expanding attention over the past decade. In BMC Medicine, Ekong, Fountain‐Jones, and 

Alkhamis (2018) built up a statistical framework dependent on lasso regression and different 

spatiotemporal datasets, including week by week surveillance epidemiological data on the 

spatiotemporal evolutionary H5N1 quite pathogenic epidemiology of avian influenza in Nigeria. 

Their generally straightforward statistical gauging instrument performed extraordinarily well at 

producing short-term predictions (5– 12 weeks ahead) with direct public health suggestions. 
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An open question is whether hybrid or unthinking (in view of spatial dynamic transmission 

replicas) approaches could beat statistical model-centered estimates like theirs. 

3.3.1 Spatial Transmission Model 

Entries of spatial transmission dynamic modeling modes to deal with explore infectious illness 

control and transmission has expanded in the course of the most recent two decades, with a 

research publication of less than five articles yearly in 1997 to over 120 articles annually 

currently Framework dynamic models have been most valuable in breeding scenario assessments 

of the severity and potential course of infectious ailment epidemics (Ekong, Fountain‐Jones, and 

Alkhamis, 2018), characterizing and forecasting the spatiotemporal transmission patterns of 

pestilence episodes, or evaluating the adequacy of intercessions and the practicality of 

accomplishing elimination targets. In these models, specialists artfully assimilate principal 

epidemiological characteristics of the sickness and endeavor to catch applicable mechanisms of 

malady transmission, including the potential impact of natural elements. 

In meta-population models, a specific sort of spatial dynamic model, the populace is separated in 

an arrangement of collaborating population groups characterized by demographic and spatial 

data (Ekong, Fountain‐Jones, and Alkhamis, 2018). In research, microsimulation or agent-

centered models consider separate people and model specific discrete-level relations and daily 

activity patterns, permitting generous heterogeneity to be incorporated into the populace (such as 

healthcare worker status, immunization status) (Ekong, Fountain‐Jones, and Alkhamis, 2018). 
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Additionally in this special collection, two assessments utilized spatial dynamic modeling 

frameworks at various spatial measures to research the spatiotemporal elements and control of 

two mosquito-borne infectious sicknesses of real universal concern Wiratsudakul, Suparit, and 

Modchang (2018), built up a deterministic metapopulation model where city-level populaces 

connect as per a few situations dependent on gravity and radiation versatility models and flight 

information to evaluate the spread of Zika crosswise over 90 urban and rural communities in 

Nigeria. Their model was aligned utilizing epidemiological time-series information to evaluate 

project incidence and transmission parameters in 2018. 

Their discoveries recommend that populace herd invulnerability has been accomplished, with 

low occurrence expected in future. Fagbami and Onoja (2018) describe a specialist-based model 

of dengue transmission elements to investigate the job of spatial scale 'confusing' in the elements 

of the past chikungunya epidemic in Nigeria. By adjusting models with progressively higher 

spatial goals (department, national, and municipality) to department-and national level rate data, 

the study exhibits the significance of designing models that incorporate spatially settled patterns 

in mosquito wealth balanced by population density, climatic factors, and migration designs. This 

exercise resonates the spatial elements of different infectious maladies like the western African 

Ebola scourge (WHO Ebola Response Team, 2014), and the genomic evaluation of Lassa virus 

in Nigeria (Siddle et al., 2018), adherence and socio-demographic factors linked with viral load 

dominance among HIV/AIDS ailing adults in Northern Nigeria (Coker et al., 2015), and 

accentuates the effect of spatial structure (meta-population, static versus dynamic network-

centered models) on malady dynamics. 
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4.0 Conclusion 

The main agenda of the paper, based on the epidemiology of infectious diseases, was to 

comprehend the epidemiology of infectious diseases in terms of scope, distribution, pattern, 

determinants in a population as well as the types of vaccination executed to control the menace. 

This was realized since each along its subsidiaries have been well described in detail making it 

easy for new learners and even proficient scholars easily comprehend the epidemiological details 

with ease. Moreover, the paper also aimed at exploring the infectious diseases in the 21
st
 century 

and to evaluate whether they will or are already reemerging in the contemporary world. This 

objective was realized as ample research data on the subject have been well represented and 

analyzed in the paper. The objective of identifying the key epidemiological functions as forms of 

methodologies as utilized in infectious disease research, and how they have been applied in 

Nigeria was achieved especially in the third chapter as diverse research studies such as the 

Ebola scourge, the genomic evaluation of Lassa virus, and adherence and socio-demographic 

factors linked with viral load dominance among HIV/AIDS ailing adults in Nigeria among 

others, have been utilized towards bringing an understanding. Lastly, the objective of outline a 

historical perspective of epidemiology, vaccination, and infectious diseases and therefore 

demonstrating the progress achieved with time in disease eradication and public health 

improvement was also accomplished in the article especially in chapters one and two, making it 

easy to appreciate the journey towards bringing  healthy disease-free world. 
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6.0 Appendix 

A/H1N1 = Hemagglutinin and Neuraminidase Type A Virus (Avian Influenzae) 

AIDS = Acquired Immune Deficiency Syndrome 

BMC  Medicine = Bio-Med Central Journal 

CDCP = Center for Disease Control and Prevention 

HIB = Hemophilus Influenzae Type B 

HIV = Human Immune Virus 

OPV = Oral Poliomyelitis Vaccine 

 

 


