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ABSTRACT 

Prevention is the foundation of public health, and preventive medicine seeks to 

protect, promote, and restore health by acting at every stage of the natural 

history of disease. This paper reviews the principles of preventive medicine, 

focusing on the levels of prevention and on immunization as a cornerstone of 

specific protection. A review-based approach is adopted, drawing on the 

standard texts of preventive and community medicine. The analysis sets out the 

natural history of disease and the levels of prevention that correspond to its 

stages, primordial prevention, which prevents the emergence of risk factors; 

primary prevention, comprising health promotion and specific protection, 

applied before disease occurs; secondary prevention, comprising early 

diagnosis and prompt treatment; and tertiary prevention, comprising disability 

limitation and rehabilitation, applied once disease is established. It then 

examines immunization, distinguishing active immunization by vaccines, live 

attenuated, inactivated, toxoid, and subunit or conjugate, from passive 

immunization by preformed antibodies, and describing immunization schedules, 

the concept of herd immunity, and the requirements of the cold chain. The study 

finds that the levels of prevention provide a comprehensive framework that 

matches interventions to the stage of disease, and that immunization is among 

the most effective of all preventive measures, capable, at sufficient coverage, of 

protecting whole populations and even of eradicating disease. It concludes that 

preventive medicine, structured by the levels of prevention and exemplified by 

immunization, is central to the protection of population health. Certain 

quantitative figures are illustrative. 
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Public Health 

 

INTRODUCTION 

The principle that prevention is better than cure lies at the heart of public health. Preventive 

medicine is concerned with protecting, promoting, and restoring health, and with preventing 

disease, disability, and premature death, by intervening at every stage of the process by which 

disease develops [1], [2]. Its scope extends from measures that prevent disease from arising at 

all to measures that limit disability and restore function once disease is established, and it 

operates at the level of the population as well as the individual. This paper reviews the 

principles of preventive medicine, with particular attention to the levels of prevention and to 

immunization. 

 

The organising concept of preventive medicine is the natural history of disease, the course that 

a disease follows in an individual from before its onset, through its pathological changes, to its 

resolution, disability, or death. Against this course, prevention is classically organised into 

levels, each applying appropriate interventions at a particular stage: primordial and primary 

prevention before disease occurs, secondary prevention in its early stages, and tertiary 

prevention once it is established [1], [3]. This framework matches the type of intervention to 

the stage of disease and provides a comprehensive approach to protecting health. 

 

Among the measures of prevention, immunization holds a special place. As a form of specific 

protection, it protects individuals against particular infectious diseases and, when applied 

widely, protects whole populations through herd immunity; it has achieved some of the greatest 

triumphs of public health, including the global eradication of smallpox. The central purpose of 

this paper is to review the levels of prevention and the principles of immunization in an 

integrated way, setting out the framework of prevention and the types and use of immunizing 

agents. The paper draws on the standard texts of preventive and community medicine, presents 

the principles systematically, and notes that certain quantitative figures are illustrative [1], [4], 

[5]. 

 

LITERATURE REVIEW 

The levels of prevention are set out systematically in the literature of preventive medicine [1], 

[3]. Building on the classical scheme of Leavell and Clark, four levels are commonly 
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distinguished. Primordial prevention seeks to prevent the emergence of risk factors in 

populations in which they have not yet appeared, through measures such as healthy public 

policy and environments. Primary prevention acts before disease occurs and comprises both 

health promotion, which improves general well-being and resistance, and specific protection, 

which guards against particular diseases, for example by immunization, safe water, and 

hygiene. Secondary prevention acts in the early, often presymptomatic, stage of disease, 

through early diagnosis and prompt treatment, including screening. Tertiary prevention acts 

once disease is established and comprises disability limitation, to arrest progression and prevent 

complications, and rehabilitation, to restore function. Each level corresponds to a stage of the 

natural history of disease and to a characteristic mode of intervention [1], [2]. 

 

Immunization, a principal measure of specific protection, is described in detail [4], [5]. Active 

immunization stimulates the recipient's own immune system to produce protection by 

administering a vaccine, and vaccines are of several types: live attenuated vaccines, containing 

weakened organisms; inactivated or killed vaccines; toxoids, containing inactivated toxins; and 

subunit, polysaccharide, and conjugate vaccines, containing components of the organism. 

Active immunization generally confers durable protection but takes time to develop. Passive 

immunization, by contrast, provides immediate but temporary protection by administering 

preformed antibodies, as immunoglobulins or antisera, and is used for immediate protection or 

treatment. Immunization is delivered according to schedules that specify the vaccines to be 

given at particular ages, and national immunization programmes, developed from the Expanded 

Programme on Immunization, deliver these schedules at scale [4], [6]. 

 

The literature emphasises several concepts central to the practice of immunization [5], [6]. 

Herd immunity, the protection of a population that results when a sufficient proportion is 

immune, so that transmission is interrupted even among the non-immune, is fundamental: the 

proportion that must be immune rises with the transmissibility of the infection, so that highly 

transmissible diseases such as measles require very high coverage. The cold chain, the system 

of storage and transport that keeps vaccines at appropriate temperatures from manufacture to 

administration, is essential to their potency. The literature also sets out the principles of 

screening, as a secondary-preventive measure, including the criteria that a condition and test 

should meet, and the principles of health promotion. It records, moreover, the extraordinary 

impact of immunization, including the eradication of smallpox and the near-eradication of 
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poliomyelitis, as evidence of the power of preventive measures. These concepts frame the 

present review [1], [4], [5]. 

 

RESEARCH GAP 

The principles of preventive medicine are treated comprehensively in the standard texts, but 

the levels of prevention and the principles of immunization, though closely related as 

framework and exemplar, are often presented separately, and a concise, integrated overview 

that sets out the levels of prevention and locates immunization within them is useful for 

orientation and teaching. There is therefore value in a consolidated review that presents the 

levels of prevention and the principles of immunization as a connected account of how health 

is protected across the natural history of disease. 

 

OBJECTIVES 

The specific objectives of this study are: 

 To set out the natural history of disease and the levels of prevention. 

 To describe the interventions characteristic of each level of prevention. 

 To distinguish active from passive immunization and describe the types of vaccine. 

 To explain the concept of herd immunity and its relation to immunization coverage. 

 To locate immunization within the framework of preventive medicine. 

 

METHODOLOGY 

A review-based approach was adopted. The levels of prevention, the principles of 

immunization, and related concepts were consolidated from the standard texts of preventive 

and community medicine [1]-[6], and the material was organised into a framework comprising 

the levels of prevention, an immunization schedule, and the relationship between herd 

immunity and immunization coverage. Where figures present an immunization schedule or 

herd-immunity thresholds, these are illustrative or approximate and are intended to convey 

principle and pattern rather than a definitive schedule or precise value; national schedules vary 

and are periodically revised. 

 

Levels of Prevention and Immunization 

The levels of prevention, mapped against the natural history of disease, are represented in 

Figure 1 as a tiered scheme, from primordial and primary prevention before disease, through 
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secondary prevention in its early stages, to tertiary prevention once it is established. An 

illustrative childhood immunization schedule, showing the vaccines given at successive ages, 

is represented in Figure 2. These representations organise the framework of prevention and the 

delivery of immunization [1], [4]. 

 

 

Figure 1: Levels of prevention across the natural history of disease 

 

 

Figure 2: Illustrative childhood immunization timeline (schedules vary by country) 

 

Herd Immunity 

The relationship between the transmissibility of a disease and the immunization coverage 

required to achieve herd immunity is represented in Figure 3, which shows the approximate 

coverage needed for several diseases; the more transmissible the infection, the higher the 
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coverage required. This relationship is central to the design of immunization programmes [5], 

[6]. 

 

Figure 3: Approximate herd-immunity thresholds by disease 

 

RESULTS AND FINDINGS 

The Levels of Prevention 

Table 1 sets out the levels of prevention and their characteristic interventions, and Figure 1 

depicts them against the natural history of disease. The findings show that prevention can be 

applied at every stage: primordial prevention prevents risk factors from arising; primary 

prevention, through health promotion and specific protection, prevents disease from occurring; 

secondary prevention, through early diagnosis and treatment, halts disease in its early stages; 

and tertiary prevention, through disability limitation and rehabilitation, reduces the 

consequences of established disease. The finding is that the levels of prevention provide a 

comprehensive framework that matches the type of intervention to the stage of disease, so that 

preventive action is possible before, during, and after the onset of disease [1], [3]. 

 

Table 1: Levels of prevention and characteristic interventions 

Level Stage of disease Characteristic interventions 

Primordial Before risk factors 
Healthy policy and 

environments 

Primary Before disease 
Health promotion; specific 

protection 
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Level Stage of disease Characteristic interventions 

Secondary Early disease 
Early diagnosis; screening; 

treatment 

Tertiary Established disease 
Disability limitation; 

rehabilitation 

 

Immunization 

Table 2 distinguishes active from passive immunization, and Table 3 sets out the types of 

vaccine with examples; Figure 2 depicts an illustrative schedule. The findings show that active 

immunization, by vaccines of several types, stimulates durable protection through the 

recipient's own immune response, while passive immunization, by preformed antibodies, 

provides immediate but temporary protection; and that vaccines are delivered according to age-

specific schedules through organised programmes. The finding is that immunization is a 

versatile and powerful measure of specific protection, with the choice of active or passive 

immunization and of vaccine type determined by the disease, the urgency of protection, and 

the characteristics of the agent [4], [5]. 

 

Table 2: Active versus passive immunization 

Feature Active immunization Passive immunization 

Mechanism Own immune response to vaccine Preformed antibodies given 

Onset Delayed (days–weeks) Immediate 

Duration Long-lasting Short (weeks–months) 

Agent Vaccines Immunoglobulins; antisera 

Use Routine prevention Immediate protection; treatment 

 

Table 3: Types of vaccine with representative examples 

Vaccine type Representative examples 

Live attenuated BCG; oral polio; measles; MMR 

Inactivated / killed Inactivated polio; rabies; pertussis (whole-cell) 
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Vaccine type Representative examples 

Toxoid Tetanus; diphtheria 

Subunit / conjugate Hepatitis B; Hib; pneumococcal conjugate 

Polysaccharide Certain pneumococcal and meningococcal vaccines 

 

Herd Immunity and Coverage 

Figure 3 depicts the approximate immunization coverage required for herd immunity in several 

diseases, and the finding it conveys is central to immunization policy. The findings show that 

herd immunity, the interruption of transmission when a sufficient proportion of the population 

is immune, protects even those who are not themselves immune, and that the coverage required 

rises with the transmissibility of the infection, so that highly transmissible diseases such as 

measles require very high coverage, of the order of ninety per cent or more, while less 

transmissible diseases require less. The finding is that the achievement and maintenance of 

high immunization coverage is essential to population protection, that falling coverage can 

permit the return of controlled diseases, and that this relationship underlies the emphasis of 

immunization programmes on reaching and sustaining coverage targets [5], [6]. 

 

DISCUSSION 

The principal finding of this review is that the levels of prevention provide a comprehensive 

framework for the protection of health, and that immunization is among the most effective of 

all preventive measures. By matching interventions to the stage of the natural history of disease, 

the levels of prevention ensure that preventive action is possible at every point: preventing risk 

factors, preventing disease, detecting and treating it early, and limiting its consequences. This 

framework gives preventive medicine its coherence and its comprehensiveness, and it applies 

across communicable and non-communicable diseases alike [1], [3]. 

 

Immunization exemplifies the power of prevention and of specific protection in particular. As 

a primary-preventive measure, it protects the individual against defined diseases; and, through 

herd immunity, it protects the population, interrupting transmission when coverage is 

sufficient. Its achievements, above all the global eradication of smallpox and the near-

eradication of poliomyelitis, demonstrate that preventive measures can not only reduce disease 

but eliminate it entirely, a result attainable by no other means. These achievements depend, 
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however, on the maintenance of high coverage and on the integrity of the cold chain, and they 

can be reversed if coverage falls; the emphasis of immunization programmes on coverage and 

quality reflects this dependence [4], [5]. 

 

The framework of prevention also encompasses other important measures. Secondary 

prevention through screening allows disease to be detected and treated early, subject to the 

criteria that a condition and test must meet to make screening worthwhile; health promotion 

improves general resistance and well-being; and tertiary prevention limits disability and 

restores function. Presented together, the levels of prevention and the principles of 

immunization convey the logic of preventive medicine and its central place in public health. 

The present review sets out these principles as established in the standard texts; the detailed 

schedules, the specifics of individual vaccines, and the operational aspects of programmes lie 

beyond its scope and vary by country. Certain figures are illustrative or approximate and 

convey principle and pattern rather than definitive schedules or precise values. 

 

LIMITATIONS 

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

the principles of preventive medicine in summary form; it does not provide definitive 

immunization schedules, which vary by country and are periodically revised, nor the detailed 

characteristics of individual vaccines or the operational aspects of programmes, which are 

addressed in the specialist literature and official guidance. The immunization schedule shown 

is illustrative, and the herd-immunity thresholds shown are approximate values that vary with 

setting and estimate; neither should be cited as definitive. The review is intended for orientation 

and teaching and draws on established texts; readers requiring current schedules or precise 

figures are referred to national immunization guidelines and to the standard works. 

 

FUTURE SCOPE 

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

 Application of the levels of prevention to specific communicable and non-communicable 

diseases. 

 Study of immunization programme delivery, coverage, and the cold chain. 

 Analysis of vaccine hesitancy and strategies to maintain high coverage. 

 Evaluation of screening programmes against established criteria. 

 Study of health promotion and primordial prevention for risk-factor control. 



  
 
 

 16 Page 7-17 © MANTECH PUBLICATIONS 2026. All Rights Reserved 

 

Journal of Pathology, Communicable Diseases and Preventive Medicines 

Volume 8, Issue 1, January-June 2026 

 Use of the framework of prevention in the teaching of preventive medicine. 

 

Pursuing these directions would build on the principles of preventive medicine toward the more 

effective protection of population health. 

 

CONCLUSION 

This paper has reviewed the principles of preventive medicine, focusing on the levels of 

prevention and on immunization. The analysis sets out the natural history of disease and the 

four levels of prevention that correspond to its stages, primordial, primary, secondary, and 

tertiary, each with its characteristic interventions, and it locates immunization within primary 

prevention as a principal measure of specific protection. It distinguishes active immunization, 

by vaccines of several types conferring durable protection, from passive immunization, by 

preformed antibodies conferring immediate but temporary protection, and it explains the 

concept of herd immunity and its dependence on immunization coverage. The central 

conclusion is that the levels of prevention provide a comprehensive framework matching 

interventions to the stage of disease, and that immunization is among the most effective of all 

preventive measures, capable at sufficient coverage of protecting whole populations and even 

of eradicating disease, as the eradication of smallpox demonstrates. Preventive medicine, 

structured by the levels of prevention and exemplified by immunization, is thus central to the 

protection of population health. Certain quantitative figures presented are illustrative or 

approximate. 
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