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ABSTRACT 

Communicable diseases remain a major cause of illness and death worldwide, 

and an understanding of their epidemiology and transmission is the foundation 

of their prevention and control. This paper reviews the epidemiology of 

communicable diseases, focusing on the chain of infection, the modes of 

transmission, and the dynamics of disease occurrence. A review-based 

approach is adopted, drawing on the standard texts of epidemiology and 

communicable-disease control. The analysis sets out the epidemiological triad 

of agent, host, and environment, and the chain of infection, comprising the 

infectious agent, the reservoir, the portal of exit, the mode of transmission, the 

portal of entry, and the susceptible host, whose sequential links provide the 

framework for understanding how infection spreads. It describes the principal 

modes of transmission, direct and indirect, including airborne and droplet, 

faecal-oral and waterborne, vector-borne, bloodborne, and direct contact, and 

the key measures of transmission dynamics, including the incubation period, the 

communicable period, the basic reproduction number, and the secondary attack 

rate. It further outlines the spectrum of disease and the patterns of occurrence, 

sporadic, endemic, epidemic, and pandemic, illustrated by the epidemic curve. 

The study finds that the chain of infection provides both an explanatory model 

of transmission and the basis for control, since interrupting any link can prevent 

spread, and that the dynamics of transmission determine the pattern and control 

of disease. It concludes that the epidemiology of communicable diseases 

furnishes the essential principles on which prevention and control rest. Certain 

quantitative figures are illustrative. 
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INTRODUCTION 

Communicable, or infectious, diseases are illnesses caused by infectious agents or their 

products that can be transmitted, directly or indirectly, from one person, animal, or reservoir to 

a susceptible host. Despite great advances in their control, they remain a leading cause of illness 

and death worldwide, and the emergence and re-emergence of infections continue to pose 

major challenges to public health [1], [2]. An understanding of the epidemiology of 

communicable diseases, of how they arise and spread, is the foundation on which their 

prevention and control are built, and it is the concern of this paper. 

 

The occurrence of communicable disease is classically understood in terms of the 

epidemiological triad of agent, host, and environment, whose interaction determines whether 

disease occurs. Building on this, the transmission of infection is described by the chain of 

infection, a sequence of six linked elements, the infectious agent, the reservoir, the portal of 

exit, the mode of transmission, the portal of entry, and the susceptible host, that together 

account for the spread of infection from a source to a new host [1], [3]. This chain is central 

both to understanding transmission and to devising control, since the interruption of any link 

can prevent the spread of disease. 

 

The central purpose of this paper is to review the epidemiology of communicable diseases in 

an integrated way: the chain of infection and its links; the modes by which infection is 

transmitted; the dynamics of transmission, including the measures that describe how readily 

and how fast infection spreads; and the patterns of disease occurrence. This is important 

because effective prevention and control depend on identifying the weak links in the chain and 

on understanding the dynamics that govern spread. The paper draws on the standard texts of 

epidemiology and communicable-disease control, presents the principles systematically, and 

notes that certain quantitative figures are illustrative [1], [2], [4]. 

 

LITERATURE REVIEW 

The epidemiology of communicable diseases begins with the epidemiological triad and the 

chain of infection [1], [3]. The triad holds that disease results from the interaction of the agent, 

the host, and the environment, and that changes in any of these can alter the occurrence of 
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disease. The chain of infection develops this into a transmission model with six sequential 

links: the infectious agent, the organism capable of causing disease; the reservoir, the habitat 

in which the agent normally lives and multiplies, which may be human, animal, or 

environmental; the portal of exit, by which the agent leaves the reservoir; the mode of 

transmission, by which it is carried to a new host; the portal of entry, by which it enters that 

host; and the susceptible host, a person lacking effective resistance. The literature emphasises 

that this chain is the basis of control, since breaking any link interrupts transmission [1], [4]. 

 

The modes of transmission are described and classified in detail [1], [2]. Transmission may be 

direct, by direct contact, droplet spread over short distances, or vertically from mother to child; 

or indirect, through a vehicle such as contaminated water, food, or objects, through a biological 

or mechanical vector such as an insect, or through the airborne route by droplet nuclei or dust 

over longer distances. Particular diseases are characteristically associated with particular 

routes, and the route of transmission determines the appropriate measures of control. The 

literature also sets out the measures that describe transmission dynamics: the incubation period, 

between infection and the appearance of symptoms; the communicable, or infectious, period, 

during which an infected person can transmit the agent; the basic reproduction number, the 

average number of secondary cases produced by one case in a wholly susceptible population, 

which indicates the transmissibility of an infection; and the secondary attack rate, the 

proportion of contacts who develop disease, which measures spread among the exposed [3], 

[5]. 

 

The literature further describes the spectrum of disease and the patterns of its occurrence [1], 

[2]. Infection produces a spectrum of responses, from subclinical or inapplicable infection 

through mild illness to severe disease and death, and the large proportion of unapparent 

infections, the so-called iceberg phenomenon, together with the existence of carriers who 

harbour and transmit the agent without overt illness, has important implications for spread and 

control. The occurrence of disease in a population is described as sporadic, occurring 

irregularly; endemic, constantly present at a usual level; epidemic, occurring in excess of the 

expected; or pandemic, an epidemic over a very wide area; and the temporal pattern of an 

outbreak is displayed by the epidemic curve, whose shape distinguishes common-source from 

propagated epidemics. These concepts, drawn from the standard literature, frame the present 

review [1], [3], [4]. 
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RESEARCH GAP 

The epidemiology of communicable diseases is treated comprehensively in the standard texts, 

but its core elements, the chain of infection, the modes of transmission, and the dynamics and 

patterns of occurrence, are often distributed across separate chapters, and a concise, integrated 

overview that draws them together as a connected framework for understanding and control is 

useful for orientation and teaching. There is therefore value in a consolidated review that sets 

out the chain of infection, the modes of transmission, and the dynamics of disease occurrence 

as a coherent basis for the prevention and control of communicable diseases. 

 

OBJECTIVES 

The specific objectives of this study are: 

 To set out the chain of infection and the function of each of its links. 

 To describe the principal modes of transmission of communicable diseases. 

 To explain the key measures of transmission dynamics. 

 To outline the spectrum of disease and the patterns of occurrence. 

 To clarify how the chain of infection provides the basis for control. 

 

METHODOLOGY 

A review-based approach was adopted. The chain of infection, the modes of transmission, and 

the dynamics and patterns of communicable-disease occurrence were consolidated from the 

standard texts of epidemiology and communicable-disease control [1]-[6], and the material was 

organised into a framework comprising the chain of infection, the modes of transmission, and 

the epidemic curve. Where figures present quantitative distributions or an epidemic curve, 

these are illustrative and are intended to convey pattern rather than precise measurement. 

 

The Chain of Infection and Transmission 

The chain of infection is represented in Figure 1 as a sequence of six linked elements, the 

infectious agent, the reservoir, the portal of exit, the mode of transmission, the portal of entry, 

and the susceptible host, forming a cycle that sustains transmission. The principal modes of 

transmission are represented in Figure 2. These representations organise the core concepts of 

communicable-disease transmission as set out in the standard texts [1], [3]. 
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Figure 1: The chain of infection 

 

 

Figure 2: Principal modes of transmission of communicable diseases (illustrative) 

 

Patterns of Occurrence 

The temporal pattern of an outbreak is represented in Figure 3 as an epidemic curve, a plot of 

new cases against time whose shape, here a single rising and falling peak, is characteristic of a 

common-source outbreak. The epidemic curve is a fundamental tool for describing and 

interpreting the occurrence of communicable disease [1], [4]. 
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Figure 3: Illustrative epidemic curve of a common-source outbreak 

 

RESULTS AND FINDINGS 

The Chain of Infection 

Table 1 sets out the six links of the chain of infection and their function, and Figure 1 depicts 

the chain. The findings show that transmission requires the completion of a sequence: an 

infectious agent must leave a reservoir by a portal of exit, be carried by a mode of transmission 

to a portal of entry, and reach a susceptible host. The finding, of central practical importance, 

is that this sequential structure is the basis of control, since the interruption of any single link, 

by eliminating the reservoir, blocking the portal of exit or entry, interrupting transmission, or 

protecting the host, is sufficient to prevent the spread of infection; the chain thus serves both 

as an explanatory model and as a guide to intervention [1], [4]. 

 

Table 1: The links of the chain of infection and their function 

Link Function 

Infectious agent The organism capable of causing disease 

Reservoir Habitat where the agent lives and multiplies 

Portal of exit Route by which the agent leaves the reservoir 

Mode of transmission Means by which the agent reaches a new host 

Portal of entry Route by which the agent enters the host 

Susceptible host A person lacking effective resistance 
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Modes of Transmission and Dynamics 

Table 2 sets out the modes of transmission with examples, and Figure 2 depicts their illustrative 

distribution. The findings show that transmission occurs by direct routes, contact, droplet, and 

vertical, and by indirect routes, vehicle-borne, vector-borne, and airborne, and that particular 

diseases are characteristically associated with particular routes. The finding is that the route of 

transmission determines the appropriate control measures, so that its identification is central to 

prevention; airborne and droplet diseases call for respiratory measures, faecal-oral diseases for 

sanitation and safe water, vector-borne diseases for vector control, and so on. The dynamics of 

transmission, described by the incubation period, the communicable period, the basic 

reproduction number, and the secondary attack rate, further determine how readily and rapidly 

an infection spreads and thus the intensity of control required [3], [5]. 

 

Table 2: Modes of transmission with representative examples 

Mode Route Representative examples 

Airborne / droplet Direct/indirect respiratory 
Tuberculosis; influenza; 

measles 

Faecal-oral / waterborne Vehicle-borne Cholera; typhoid; hepatitis A 

Vector-borne Biological vector Malaria; dengue; filariasis 

Bloodborne / body fluid Direct/parenteral Hepatitis B; HIV 

Direct contact Direct 
Scabies; sexually transmitted 

infections 

 

Spectrum and Patterns of Disease 

Table 3 sets out key epidemiological terms, and Figure 3 depicts an epidemic curve. The 

findings show that infection produces a spectrum from subclinical to severe disease, that 

unapparent infections and carriers contribute substantially to transmission, and that disease 

occurs in recognisable patterns, sporadic, endemic, epidemic, and pandemic, whose temporal 

shape is displayed by the epidemic curve. The finding is that these concepts are essential to the 

surveillance and interpretation of communicable disease: the large hidden fraction of infection 

underlines the limits of case reporting, and the shape of the epidemic curve distinguishes a 

common-source outbreak, with a single peak, from a propagated outbreak, with successive 

waves, guiding investigation and response [1], [4]. 
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Table 3: Key epidemiological terms in communicable-disease epidemiology 

Term Meaning 

Incubation period Interval between infection and symptoms 

Communicable period Time during which an infection is transmissible 

Basic reproduction number Average secondary cases per case (susceptibles) 

Secondary attack rate Proportion of contacts who develop disease 

Endemic / epidemic / 

pandemic 
Usual level / excess / very wide spread 

 

DISCUSSION 

The principal finding of this review is that the chain of infection provides both an explanatory 

model of transmission and the essential basis for the control of communicable diseases. 

Because transmission depends on the completion of a sequence of linked steps, from agent and 

reservoir through transmission to a susceptible host, the interruption of any one step is 

sufficient to prevent spread. This single principle underlies the whole practice of 

communicable-disease control and gives it coherence: measures as varied as treatment of cases, 

isolation, sanitation, vector control, and immunisation can all be understood as attacks on 

particular links of the chain [1], [4]. 

 

The dynamics of transmission complement this structural understanding by determining the 

pattern and difficulty of control. The basic reproduction number indicates how transmissible 

an infection is and therefore how great an effort is required to contain it; the incubation and 

communicable periods govern the timing of infectiousness and the windows for intervention; 

and the secondary attack rate measures spread among contacts. Together with the mode of 

transmission, which dictates the type of control, these measures allow the behaviour of an 

infection to be anticipated and the appropriate response to be designed. The spectrum of disease 

and the patterns of occurrence, in turn, shape surveillance and interpretation, with the large 

hidden fraction of unapparent infection and the informative shape of the epidemic curve being 

of particular importance [3], [5]. 

 

Presented together, the chain of infection, the modes of transmission, the dynamics of spread, 

and the patterns of occurrence convey the logic of communicable-disease epidemiology and its 

application to control. This framework is the foundation on which the surveillance, 
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investigation, and control of communicable diseases are built, topics addressed in the 

companion literature on preventive medicine and disease control. The present review sets out 

these principles as established in the standard texts; the detailed epidemiology of specific 

diseases and the operational aspects of control programmes lie beyond its scope. Certain figures 

are illustrative and convey pattern rather than precise data. 

 

LIMITATIONS 

This study is a foundational review rather than a detailed or original account, and it presents 

the core principles of communicable-disease epidemiology in summary form; it does not cover 

the specific epidemiology of individual diseases or the operational detail of control 

programmes, which are addressed in the specialist literature. The quantitative elements in the 

figures, including the distribution of transmission modes and the epidemic curve, are 

illustrative characterisations rather than measured data and should not be cited as such; the 

modes of transmission and their examples are representative rather than exhaustive. The review 

is intended for orientation and teaching and draws on established texts; readers requiring 

comprehensive or current detail are referred to the standard works and to current surveillance 

data. 

 

FUTURE SCOPE 

Further study building on these principles can proceed in several directions: 

 Application of the chain of infection to the epidemiology and control of specific diseases. 

 Study of transmission dynamics and mathematical modelling of infectious-disease spread. 

 Analysis of emerging and re-emerging infections and the factors driving them. 

 Integration of epidemiology with microbiology, immunology, and molecular typing. 

 Study of surveillance, outbreak investigation, and control as applications of these 

principles. 

 Use of the framework in the teaching of communicable-disease epidemiology. 

 

Pursuing these directions would build on the epidemiology of communicable diseases toward 

their effective prevention and control. 
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CONCLUSION 

This paper has reviewed the epidemiology of communicable diseases, focusing on the chain of 

infection, the modes of transmission, and the dynamics and patterns of disease occurrence. The 

analysis sets out the chain of infection, comprising the infectious agent, the reservoir, the portal 

of exit, the mode of transmission, the portal of entry, and the susceptible host; describes the 

principal modes of transmission, direct and indirect, and their characteristic associations with 

particular diseases; explains the key measures of transmission dynamics, the incubation and 

communicable periods, the basic reproduction number, and the secondary attack rate; and 

outlines the spectrum of disease and the patterns of occurrence, illustrated by the epidemic 

curve. The central conclusion is that the chain of infection provides both an explanatory model 

of transmission and the basis for control, since interrupting any link prevents spread, and that 

the dynamics and mode of transmission determine the pattern of disease and the measures 

required to contain it. The epidemiology of communicable diseases thus furnishes the essential 

principles on which their prevention and control rest. Certain quantitative figures presented are 

illustrative. 
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