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Introduction

Where much of your earlier training has focused on the individual patient, this course turns
attention to the broader environment, both natural and occupational, within which entire
communities live and work, and the specific health practices needed to keep that.environment
safe. Picture a rapidly growing Nigerian city, where new residential areas continue to spring up
faster than the water, sanitation, and waste disposal infrastructure needed to serve them, creating
conditions that can silently undermine the health of an entire population long before any
individual patient ever presents to a clinic. Understanding environmental and occupational health
practice, and the process of urbanisation that so often drives these challenges in Nigeria, is the

essential foundation for everything that follows in this course.

The aim of this Series is to equip you with a clear understanding of environmental and

occupational health practices, and the health implications of urbanisation in Nigeria.

This Series begins with an introduction to environmental health, before turning to an
introduction to occupational health. Next, we examine urbanisation and its health
implications, before concluding with the principles of environmental and occupational health

practice.

Series Learning Qutcomes

At the end of this Series, you should be able to:

e  SLO 1.1: define environmental health and describe its scope and the environmental
determinants of health

e SLO 1.2: describe the history and development of environmental health practice

e SLO 1.3: define occupational health and describe the relationship between environmental

and occupational health
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e SLO 1.4: describe the process of urbanisation in Nigeria and its implications for
infrastructure

e SLO 1.5: describe the urban health challenges arising from urbanisation, and

e SLO 1.6: describe the principles guiding environmental and occupational health practice,

including multisectoral collaboration.

1.1 Introduction to Environmental Health

1.1.1 definition and scope of environmental health

The health of populations shaped by their surroundings

Environmental health is the branch of public health concerned with those aspects of human
health, including quality of life, that are determined by physical, chemical, biological, and social
factors in the external environment, and encompasses the assessment, correction, and prevention

of environmental factors that could adversely affect the health of present and future generations.

The scope of environmental health is broad, extending across air, water, and sanitation quality,
safe food, adequate housing, and the built environment more generally, and encompassing the
specific environmentalpollution, food hygiene, and vector control topics examined in detail in

the following two Series of this course.

Fill in the blank: Environmental health is concerned with aspects of human health determined

by physical, chemical, biological, and social factors in the external
1.1.2 history and development of environmental health practice

Formal environmental health practice traces its origins to the sanitary reform movements of
nineteenth-century industrialising cities, where rapid, unplanned urban growth produced severe
overcrowding and inadequate sanitation, leading directly to recurring outbreaks of diseases such

as cholera and typhoid that eventually prompted organised public health intervention.
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Over the subsequent century, environmental health practice expanded considerably beyond its
original narrow focus on sanitation and infectious disease control to encompass a much broader
range of environmental hazards, including chemical pollution and occupational exposures,
reflecting a growing scientific understanding of the many different ways in which the

surrounding environment can affect human health.

Fill in the blank: Formal environmental health practice traces its origins to the sanitary reform

movements of nineteenth-century industrialising

1.1.3 environmental determinants of health

Environmental determinants of health are the specific features of a population's surrounding
environment that influence its overall health status, including access to safe drinking water,
adequate sanitation facilities, quality of housing, and exposure to environmental pollutants,
each of which interacts with an individual's own biological and behavioural characteristics to

shape their overall health outcomes.

These environmental determinants often disproportionately affect vulnerable populations,
including children, older adults, and communities living in poverty with limited ability to avoid
or mitigate adverse environmental exposures, meaning environmental health interventions
frequently carry an-important dimension of health equity, alongside their direct disease

prevention benefits:

Fill in the blank: Environmental determinants of health often disproportionately affect
vulnerable populations, meaning environmental health interventions carry an important

dimension of health
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Figure 1.1: A community health officer inspecting a household water storage container.
Pilot questions 1.1

1. Define environmental health. (Linked to SLO 1.1)

2. Describe the scope of environmental health practice. (Linked to SLO 1.1)

3. Explain the historical origins of formal environmental health practice. (Linked to SLO
1.2)

4. List three environmental determinants of health. (Linked to SLO 1.1)

5. Explain why environmental health interventions carry an important dimension of health

equity. (Linked to. SLO 1.1)

1.2 Introduction to Occupational Health

142.1 definition and scope of occupational health

Protecting health within the workplace

Occupational health is the branch of public health concerned with the promotion and

maintenance of the highest degree of physical, mental, and social wellbeing of workers in all
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occupations, achieved through prevention of departures from health caused by working
conditions, and protection of workers from health risks arising from factors adverse to their

wellbeing.

The scope of occupational health extends across the identification and control of workplace
hazards, such as chemical exposures, noise, and physical strain, the adaptation of work to the
capabilities of individual workers, and the specific occupational health services€xamined in

detail in a later Series of this course.

Fill in the blank: Occupational health is concerned with the promotion of the highest degree of

physical, mental, and social wellbeing of workers in all

1.2.2 the work environment and health

The work environment encompasses the full range of physical, chemical, biological,
ergonomic, and psychosocial conditions present at a place of work, each capable of influencing
worker health, either positively, through appropriate working conditions, or negatively, through
exposure to hazards such as excessive noise, harmful chemicals, or poorly designed physical

workstations.

Certain occupational sectors, including agriculture, mining, and industrial manufacturing, carry
particularly significant occupational health risks given the nature of the physical and chemical
exposures involved, and represent important priority areas for occupational health practice,
particularly within the Nigerian economic context, where these sectors employ a substantial

proportion of the working population.

Fill in the blank: Certain occupational sectors, including agriculture, mining, and industrial

manufacturing, carry particularly significant occupational health

1.2:8 relationship between environmental and occupational health

Environmental health and occupational health are closely related fields, since the workplace

itself represents a specific, defined environment, and many principles of environmental hazard
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identification, assessment, and control, discussed earlier in this Series, apply equally within the
occupational setting, explaining why these two fields are frequently addressed together, as in

this course.

An important distinction, however, is that occupational health specifically addresses the
workplace environment and its effects on a defined population of workers, while environmental
health more broadly addresses the wider community environment and its effectson the general
population, meaning the two fields, while overlapping considerably, are not entirely identical in

their focus and scope.

Fill in the blank: Occupational health specifically addresses the workplace environment and its

effects on a defined population of

Figure 1.2: A factory worker wearing protective equipment on an industrial production line.

Pilot questions 1.2

1. Define occupational health. (Linked to SLO 1.3)
2. Describe the scope of occupational health practice. (Linked to SLO 1.3)
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3. List two occupational sectors carrying particularly significant occupational health risks.

(Linked to SLO 1.3)

4. Explain the relationship between environmental health and occupational health. (Linked

to SLO 1.3)
5. Distinguish occupational health from environmental health in terms of scope. (Linked to

SLO 1.3)

1.3 Urbanisation and Its Health Implications

1.3.1 the process and pattern of urbanisation in Nigeria

A rapidly growing urban population

Urbanisation refers to the increasing proportion of a country's population living in urban, rather
than rural, areas, generally accompanied by physical expansion of urban settlements themselves,
and Nigeria has experienced particularly rapid urbanisation in recent decades, with a substantial

and growing share of the national population now residing in cities.

This rapid pace of urbanisation in Nigeria has frequently outstripped the capacity of urban
planning and infrastructure development to keep pace, resulting in substantial areas of
informal, unplanned urban settlement, often lacking adequate basic services, a pattern with
direct and significant implications for environmental health, examined further in the remainder

of this Part.

Fill in the blank: Urbanisation refers to the increasing proportion of a country's population

living in urban, rather than rural,
1.3.2'urbanisation and infrastructure strain

Rapid urbanisation frequently places severe strain on essential urban infrastructure, including

water supply, sanitation and sewage systems, solid waste management, and housing, since the
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pace of population growth in many Nigerian cities has generally exceeded the pace at which

supporting infrastructure investment has been able to keep up.

This infrastructure strain frequently manifests as inadequate access to safe drinking water,
insufficient sanitation facilities, and accumulating uncollected solid waste, each of which
directly contributes to the environmental health risks and disease patterns examined in the next

two Series of this course, particularly in densely populated informal urban settlements.

Fill in the blank: Rapid urbanisation frequently places severe strain on essential urban

infrastructure, including water supply, sanitation, and solid waste

1.3.3 urban health challenges

Beyond infrastructure strain, rapid, poorly planned urbanisation contributes to a range of specific
urban health challenges, including overcrowding, which facilitates transmission of
communicable disease, increased air pollution from vehicular traffic and industrial activity,
examined in detail in the next Series of this course, and heightened risk of road traffic accidents

given increased vehicular density.

Urbanisation is additionally associated with significant lifestyle changes, including reduced
physical activity and increased consumption of processed foods, contributing to a rising burden
of non-communicable disease within urban populations, illustrating how urbanisation, while
often associated-with improved access to certain health services, simultaneously introduces new

categories of health risk requiring dedicated environmental health attention.

FilLin the blank: Urbanisation is associated with significant lifestyle changes, including reduced

physical activity and increased consumption of processed

Table 1.3: Comparing well-planned and poorly planned urbanisation.

Feature Well-planned urbanisation Poorly planned urbanisation

Infrastructure ) ) Lags substantially behind population
Keeps pace with population growth

development growth
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Substantial informal, unplanned
Settlement pattern Organised, serviced settlements

settlement

Elevated environmental and infectious
Typical health outcome Improved access to services ] ]

disease risk

Pilot questions 1.3

1. Define urbanisation. (Linked to SLO 1.4)

2. Explain why Nigeria's rapid urbanisation has frequently outstripped infrastructure
development. (Linked to SLO 1.4)

3. Describe two forms of infrastructure strain caused by rapid urbanisation. (Linked to SLO
1.4)

4. List three urban health challenges arising from poorly planned urbanisation. (Linked to
SLO 1.5)

5. Explain how urbanisation contributes te a rising burden of non-communicable disease.

(Linked to SLO 1.5)

1.4 Principles of Enyironmental.and Occupational Health Practice

1.4.1 principlesguiding environmental health practice

Foundationalyalues shaping environmental health action

Environmental health practice is generally guided by the precautionary principle, which
favours taking protective action against a plausible environmental health risk even before
complete scientific certainty regarding that risk has been established, reflecting a preference for

prevention over managing harm after it has already occurred.

Environmental health practice is additionally guided by the principle that responsible parties,
whether individuals, businesses, or government bodies, should bear responsibility for preventing
or remediating environmental harm they cause, sometimes termed the polluter pays principle,

and by a general commitment to environmental sustainability, ensuring current environmental

-
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health interventions do not compromise the ability of future generations to enjoy a healthy

environment.

Fill in the blank: The precautionary principle favours taking protective action against a
plausible environmental health risk even before complete scientific has been

established.

1.4.2 principles guiding occupational health practice

Occupational health practice is generally guided by a hierarchy of controls, prioritising
elimination of a workplace hazard entirely where feasible, followed by substitution with a less
hazardous alternative, engineering controls that isolate workers from the hazard, administrative

controls such as work scheduling, and, only as a last resort, personal protective equipment.

Occupational health practice is additionally guided by the principle that workers have a right to a
safe working environment and to relevant information regarding workplace hazards affecting
them, reflecting a recognition that workers themselves are often best positioned to identify
practical hazards within their own immediate work environment, and should be actively involved

in occupational health decision making.

Fill in the blank: The hierarchy of controls in occupational health prioritises elimination of a
hazard, followed by substitution, engineering controls, administrative controls, and personal

protective

1.4.3 multisectoralcollaboration in environmental and occupational health

Effective environmental and occupational health practice requires sustained multisectoral
collaboration, since responsibility for relevant environmental and occupational conditions is
typically distributed across multiple government agencies, including health, environment, labour,

and urban planning authorities, none of which can adequately address these issues acting entirely

alone.
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This collaborative approach additionally extends to partnership with private sector employers,
responsible for workplace conditions, and engaged communities, whose active participation is
frequently essential to the practical success of environmental health interventions, a theme that
recurs throughout the remainder of this course, particularly in relation to the role of the Medical

Officer of Health examined in the final Series.

Fill in the blank: Effective environmental and occupational health practice requires sustained

multisectoral collaboration, since responsibility is typically distributed across multiple

government

"

Figure 1.4: Representatives from health, environment, and labour agencies meeting around a

table.
Pilot questions 1.4

1./ Define the precautionary principle as applied to environmental health. (Linked to SLO
1.6)
2. Define the polluter pays principle. (Linked to SLO 1.6)
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3. Describe the hierarchy of controls in occupational health, from most to least preferred.
(Linked to SLO 1.6)

4. Explain why workers should be actively involved in occupational health decision making.
(Linked to SLO 1.6)

5. Explain why multisectoral collaboration is essential to effective environmental and

occupational health practice. (Linked to SLO 1.6)
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Series Summary

This opening Series introduced environmental and occupational health practices, beginning
with an introduction to environmental health, its definition, its historical roots in nineteenth-
century sanitary reform, and the specific environmental determinants that shape population
health, before turning to occupational health, its definition, the nature of the work environment,

and its close but distinct relationship to broader environmental health practice.

We then examined urbanisation and its health implications in Nigeria, the strain rapid urban
growth places on essential infrastructure, and the specific urban health challenges that result,
before concluding with the principles guiding environmental and occupational health
practice, the precautionary and polluter pays principles, the occupational hierarchy of controls,
and the essential role of multisectoral collaboration. Having worked through this Series, you
should now possess the conceptual foundation needed to understand the specific environmental

pollution issues addressed in the next Series of this course.

Glossary of Terms

e Environmental health: the branch of public health concerned with aspects of health
determined by the external environment.

e Environmental determinants of health: features of the surrounding environment, such
as water and sanitation, that influence health status.

e Occupational health: the branch of public health concerned with promoting worker
wellbeing and preventing work-related harm.

e Work environment: the physical, chemical, biological, ergonomic, and psychosocial
conditions present at a workplace.

e  Urbanisation: the increasing proportion of a population living in urban rather than rural
areas.

o Infrastructure strain: the pressure placed on water, sanitation, and waste systems when

population growth outpaces service capacity.
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e Precautionary principle: the principle favouring protective action against a plausible
risk even before scientific certainty is established.

o Polluter pays principle: the principle that responsible parties should bear the cost of
preventing or remediating environmental harm they cause.

o Hierarchy of controls: a ranked sequence of preferred occupational hazard control
measures, from elimination to personal protective equipment.

o Engineering controls: physical measures that isolate workers from a workplace hazard.

e Multisectoral collaboration: coordinated action across multiple government sectors and
stakeholders toward a shared goal.

o Informal settlement: an unplanned urban area generally lacking adequate basic services

and infrastructure.
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Concept Check Questions [Series 1]

Objective questions

Environmental health is concerned with aspects of human health determined by factors in

the external

Occupational health is concerned with the wellbeing of workers in all

Urbanisation refers to the increasing proportion of a population living in urban rather

than rural

The precautionary principle favours protective action against a risk even before scientific
is established.

The hierarchy of controls prioritises elimination, substitution, engineering controls,

administrative controls, and personal protective

Short-answer questions

6
7.
8
9

10.

Explain the historical origins of formal environmental health practice.
Distinguish occupational health from environmental health in terms of scope.
Describe two forms of infrastructure strain caused by rapid urbanisation.

List three urban health challenges arising from poorly planned urbanisation.

Define the polluter pays prineiple.

Long-answer questions

11.

12.

13.

14.
15.

Discuss the definition, scope, history, and environmental determinants of environmental
health. (Linked to SLO 1.1, SLO 1.2)

Discuss the definition, scope, and relationship of occupational health to environmental
health. (Linked to SLO 1.3)

Discuss the process of urbanisation in Nigeria and its effect on infrastructure. (Linked to
SLO 1.4)

Discuss the urban health challenges arising from urbanisation. (Linked to SLO 1.5)
Discuss the principles guiding environmental and occupational health practice. (Linked to

SLO 1.6)
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Answers to Concept Check Questions [Series 1]

Objective questions

1. Environment.
2. Occupations.
3. Areas.

4. Certainty.
5. Equipment.

Short-answer questions

6. It traces to nineteenth-century sanitary reform movements responding to overcrowding
and disease outbreaks in industrialising cities.

7. Occupational health addresses the workplace environment and its effects on workers;
environmental health addresses the wider community environment.

8. Inadequate water supply and sanitation systems, and accumulating uncollected solid
waste.

9. Overcrowding facilitating disease transmission, increased air pollution, and heightened
road traffic'accident risk.

10. The principle that responsible parties should bear the cost of preventing or remediating

environmental harm they cause.
Long-answer questions

11. Basic response: Environmental health addresses aspects of human health determined by
the external environment, tracing its origins to nineteenth-century sanitary reform, and

encompassing environmental determinants such as water, sanitation, and housing.

Value-added response: These determinants often disproportionately affect vulnerable
populations, giving environmental health interventions an important health equity dimension

alongside their direct disease prevention benefits.
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12. Basic response: Occupational health promotes worker wellbeing and prevents work-
related harm, addressing the specific workplace environment, closely related to but

distinct from the broader community focus of environmental health.

Value-added response: Certain sectors, such as agriculture and mining, carry particularly
significant occupational health risks given the nature of their physical and chemical exposures,

making them important priority areas in the Nigerian context.

13. Basic response: Nigeria's rapid urbanisation has frequently outstripped infrastructure
development, resulting in substantial informal, unplanned settlement lacking adequate

basic services.

Value-added response: This produces severe strain on water supply, sanitation, and solid waste
management systems, directly contributing to environmental health risks in densely populated

informal settlements.

14. Basic response: Poorly planned urbanisation contributes to overcrowding facilitating

disease transmission, increased air pollution, and heightened road traffic accident risk.

Value-added response: It is also associated with lifestyle changes, including reduced physical
activity and processed food consumption, contributing to a rising non-communicable disease

burden even as urbanareas often offer improved access to certain services.

15. Basic response: Environmental health practice is guided by the precautionary and
polluter pays principles, while occupational health practice follows a hierarchy of

controls prioritising elimination over personal protective equipment.

Value-added response: Effective practice in both fields requires sustained multisectoral
collaboration across health, environment, labour, and planning authorities, together with

engagement of employers and communities.
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Answers to Pilot Questions [Series 1]

Part 1.1

1. The branch of public health concerned with aspects of health determined by the external
environment.

2. Air, water, sanitation, food, housing, and the built environment more broadly.

3. It traces to nineteenth-century sanitary reform movements responding to overcrowding
and disease in industrialising cities.

4. Safe drinking water, adequate sanitation, and quality housing.

5. Because vulnerable populations often have limited ability to avoid or.mitigate adverse

environmental exposures.
Part 1.2

1. The branch of public health concerned with promoting worker wellbeing and preventing
work-related harm.

2. Identification and control of workplace hazards, and adaptation of work to worker
capabilities.

3. Agriculture and mining.

4. The workplace is a specific defined environment, so many environmental hazard control
principles apply equally within it.

5. Occupational health addresses the workplace and its workers; environmental health

addresses the wider community environment.
Part 1.3

1. The increasing proportion of a population living in urban rather than rural areas.

2. Because the pace of population growth has generally exceeded the pace of infrastructure
investment.

3. Inadequate water supply and sanitation, and accumulating uncollected solid waste.

4. Overcrowding, increased air pollution, and heightened road traffic accident risk.

5. TItis associated with reduced physical activity and increased processed food consumption.

3-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION
STUDENTS



Part 1.4

1. Favouring protective action against a plausible risk even before scientific certainty is
established.

2. Responsible parties should bear the cost of preventing or remediating environmental
harm they cause.

3. Elimination, substitution, engineering controls, administrative controls, and personal
protective equipment.

4. Because they are often best positioned to identify practical hazards within their own
immediate work environment.

5. Because responsibility for relevant conditions is distributed across multiple agencies,

none of which can act alone.

References and Attributions [Series 1]

o Park, K. (2021). Park's Textbook of Preventive and Social Medicine (26th ed.).
Banarsidas Bhanot.

e World Health Organization (2021). Environmental health and urbanisation: overview.

e International Labour Organization (2019). Occupational safety and health: a strategy for
the future.

o National Population Commission, Nigeria (2022). Nigeria urbanisation trends report.

Figures, Plates, Tables, and Boxes

o Figure 1.1: A community health officer inspecting a household water storage container.
Al-generated using the prompt: "A single clean, realistic illustration of a community
health officer inspecting a water storage container at a household compound, calm
daytime setting, natural lighting, no text overlays, no multiple panels, respectful and

accurate depiction, no graphic detail."
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o Figure 1.2: A factory worker wearing protective equipment on an industrial production
line. Al-generated using the prompt: "A single clean, realistic illustration of a factory
worker wearing protective equipment at an industrial production line, calm workplace
setting, natural lighting, no text overlays, no multiple panels, accurate and professional
depiction, no graphic detail."

o Table 1.3: Comparing well-planned and poorly planned urbanisation. Al-generated using
the prompt: "Create a clean reference table titled Comparing Well-Planned and Poorly
Planned Urbanisation, listing feature, well-planned urbanisation, and poorly planned
urbanisation. Simple clinical reference table style with outside border."

o Figure 1.4: Representatives from health, environment, and labour agencies meeting
around a table. Al-generated using the prompt: "A single clean, realistic illustration of
representatives from different government agencies seated together around a meeting
table, calm professional setting, soft indoor lighting, no text overlays, no multiple panels,

accurate and professional depiction, no graphic detail."
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Series 2: Environmental Pollution and

Control

Part 2.1: Air Pollution

o Sub Part 2.1.1: Sources and types of air pollution
o Sub Part 2.1.2: Health effects of air pollution
o Sub Part 2.1.3: Control of air pollution

Part 2.2: Noise Pollution

o Sub Part 2.2.1: Sources and measurement of noise pollution
o Sub Part 2.2.2: Health effects of noise pollution

o Sub Part 2.2.3: Control of noise pollution

Part 2.3: Water Pollution
o Sub Part 2.3.1: Sources and types of water pollution
o Sub Part 2.3.2: Health effects of water pollution
o SubPart 2.3.3: Control of water pollution

Part 2.4: Pollution from Traditional Practices and Industries

o Sub Part 2.4.1: Pollution arising from traditional practices
o Sub Part 2.4.2: Industrial pollution

o Sub Part 2.4.3: Integrated approaches to pollution control

Introduction
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In the last Series, we explored environmental and occupational health practices and the health
implications of urbanisation. We now turn to a central concern of environmental health practice,
environmental pollution, examining its major forms, air, noise, and water pollution, together
with pollution arising from traditional practices and industries. Picture a densely populated
urban neighbourhood sitting close to a busy road and a small manufacturing plant, where
residents contend simultaneously with vehicle exhaust fumes, constant traffic noise, and a nearby
stream visibly discoloured by untreated industrial effluent. Understanding the sources, health

effects, and control measures for each major form of pollution is the focus.of this Series.

The aim of this Series is to equip you with a clear understanding of the sources, health effects,
and control of air, noise, and water pollution, together with pollution arising from traditional

practices and industries.

This Series begins with air pollution, before turning to noise pollution. Next, we examine

water pollution, before concluding with pollution from traditional practices and industries.

Series Learning Outcomes

At the end of this Series, you should be able to:

e SLO 2.1: describe the sources, types, and health effects of air pollution

e SLO 2.2: describe the control of air pollution

e SLO 2.3: describe the sources, measurement, and health effects of noise pollution
e SLO 2.4: describe the control of noise pollution

e SLO 2.5: describe the sources, types, and health effects of water pollution

e . SLO 2.6: describe the control of water pollution

e SLO 2.7: describe pollution arising from traditional practices and industries, and

e SLO 2.8: describe integrated approaches to pollution control.

-
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2.1 Air Pollution

2.1.1 sources and types of air pollution
Contaminants introduced into the air we breathe

Air pollution refers to the presence in outdoor or indoor air of substances, or pollutants, at
concentrations capable of harming human health or the environment, arising from sources
including vehicular exhaust emissions, industrial combustion processes, discussed further later
in this Series, and, particularly in Nigerian households, indoor air pollution from biomass fuels

used for cooking.

Common air pollutants include particulate matter, fine solid or liquid particles capable of
penetrating deep into the lungs, carbon monoxide, acolourless, odourless toxic gas, sulphur
dioxide and nitrogen oxides, produced by'combustion, and ground-level ozone, formed through

chemical reactions involving other pollutants in the presence of sunlight.

Fill in the blank: Air pollution refers to the presence in outdoor or indoor air of pollutants at

concentrations capable of harming human health or the
2.1.2 health effects of air pollution

Air pollution produces a range of adverse health effects, including acute respiratory irritation
and worsening of conditions such as asthma, discussed in an earlier related course, and, with
chronic exposure; increased risk of chronic obstructive pulmonary disease, cardiovascular
disease, and certain cancers, particularly lung cancer, reflecting the long latent period

characteristic of many non-communicable diseases discussed in that earlier course.

Indoor air pollution from biomass cooking fuels carries particular significance in Nigeria, given
its disproportionate effect on women and young children who typically spend the most time near
household cooking areas, representing an important and largely preventable contributor to the

overall respiratory disease burden within many Nigerian households.
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Fill in the blank: Indoor air pollution from biomass cooking fuels disproportionately affects

women and young in many Nigerian households.

2.1.3 control of air pollution

Control of air pollution includes measures such as promoting cleaner household cooking fuels
and improved ventilation, enforcing vehicle emission standards, and requiring apptopriate
emission control technology at industrial facilities, together with ongoing air quality
monitoring to track pollutant levels and guide targeted intervention where concentrations exceed

acceptable limits.

Broader urban planning measures, including promotion of public transportation and reduction
of unnecessary vehicular traffic, discussed in relation to urbanisation in the previous Series of
this course, also contribute meaningfully to air pollution control, illustrating the importance of
the multisectoral collaboration discussed earlier in this course in addressing environmental

pollution effectively.

Fill in the blank: Control of air pollution includes ongoing air quality to track

pollutant levels and guide targeted intervention.
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Figure 2.1: A health worker installing an improved cookstove in a rural household kitchen.
Pilot questions 2.1

e Define air pollution and list two sources of outdoor air pollution. (Linked to SLO 2.1)

e List three common air pollutants. (Linked to SLO 2.1)

e Describe the health effects of air pollution. (Linked to SLO 2.1)

o Explain why indoor air pollution from biomass fuels is a significant concern in Nigeria.
(Linked to SLO 2.1)

o Describe two measures used to control air pollution. (Linked to SLO 2.2)
2.2 Noise Pollution
2.2.1 sources and measurement of noise pollution

Unwanted sound with genuine health consequences

Noise pollution refers to excessive or disturbing environmental sound capable of causing harm

to human health or wellbeing, arising from sources including road traffic, industrial machinery,
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construction activity, and, particularly in busy Nigerian urban areas, generators and loud

commercial or social activity.

Noise intensity is generally measured in decibels, a logarithmic scale reflecting sound pressure
level, with sustained exposure above recognised threshold levels generally considered capable of
producing adverse health effects, examined further in the next sub-Part, meaning objective
decibel measurement provides an essential tool for assessing whether a given noise exposure

warrants specific intervention.

Fill in the blank: Noise intensity is generally measured in , a logarithmic scale

reflecting sound pressure level.
2.2.2 health effects of noise pollution

Chronic exposure to excessive noise can produce hearing loss, particularly with sustained
occupational noise exposure discussed further in a later Series of this course, and is additionally
associated with non-auditory effects including sleep disturbance, elevated stress, and, with
prolonged exposure, increased risk of hypertension and cardiovascular disease, discussed in an

earlier related course.

Noise pollution can additionally impair cognitive performance and concentration, particularly
among school-age children attending schools located near busy roads or other significant noise
sources, illustrating that the health effects of noise pollution extend meaningfully beyond hearing

alone to encompass broader physical and psychological wellbeing.

Fill in the blank: Chronic exposure to excessive noise is associated with non-auditory effects

including sleep disturbance and elevated
2.2.3 control of noise pollution

Control of noise pollution includes urban planning measures such as maintaining appropriate
distance between noise-generating facilities and residential areas, enforcement of permissible

noise limits for generators and commercial activity, particularly during night-time hours, and use
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of sound insulation or barriers in particularly noise-sensitive settings such as schools and

hospitals.

Public education regarding the health effects of excessive noise, together with consistent
regulatory enforcement against violations of established noise limits, form essential
complementary components of effective noise pollution control, particularly in the busy, densely
populated urban settings characteristic of many Nigerian cities, discussed in the previous Series

of this course.

Fill in the blank: Control of noise pollution includes maintaining appropriate distance between

noise-generating facilities and areas.

Figure 2.2: An environmental health officer measuring noise levels with a sound meter near a

busy road.

Pilot questions 2.2

1. Define noise pollution and list two of its sources. (Linked to SLO 2.3)
2. Explain how noise intensity is measured. (Linked to SLO 2.3)
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3. Describe the auditory and non-auditory health effects of noise pollution. (Linked to SLO
2.3)
4. Explain how noise pollution can affect school-age children. (Linked to SLO 2.3)

5. Describe two measures used to control noise pollution. (Linked to SLO 2.4)

2.3 Water Pollution
2.3.1 sources and types of water pollution

Contamination of a fundamentally life-sustaining resource

Water pollution refers to the contamination of water bodies, such as rivers, lakes, and
groundwater, by substances that degrade water quality and render it harmful for drinking,
domestic use, or aquatic life, arising from sources including untreated sewage, industrial
effluent, discussed further later in this Series, and agricultural runoff containing fertilisers and

pesticides.

Water pollution is broadly classified as biologieal, involving pathogenic micro-organisms,
closely related to the faeco-oral disease transmission discussed in an earlier related course,
chemical, involving toxic substances such as heavy metals or industrial chemicals, and physical,

involving sediment or other suspended material that degrades water clarity and quality.

Fill in the blank: Water pollution is broadly classified as biological, chemical, and physical,

with biological pollution involving pathogenic
2.3.2 health effects of water pollution

Biological water pollution is directly responsible for a substantial proportion of diarrhoeal
disease and related faeco-orally transmitted illness, discussed in an earlier related course,
particularly where communities lack access to adequately treated drinking water, while chemical
water pollution can produce effects ranging from acute poisoning to chronic organ damage,
depending on the specific contaminant and level of exposure.

-
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Certain chemical water contaminants, including some heavy metals, are additionally associated
with long-term developmental effects in children and increased cancer risk with sustained
exposure, underscoring the importance of routine water quality monitoring and testing, discussed

further in relation to water treatment plants in a later Series of this course.

Fill in the blank: Certain chemical water contaminants, including some heavy metals, are

associated with long-term developmental effects in

2.3.3 control of water pollution

Control of water pollution includes proper treatment of sewage and wastewater before discharge
into water bodies, discussed further in relation to sewage treatment plants in a later Series of this
course, regulation of industrial effluent discharge, and appropriate management of agricultural

runoff to reduce fertiliser and pesticide contamination of nearby water sources.

Protection of water catchment areas from inappropriate land use, together with routine water
quality monitoring and testing, and public education regarding safe water handling and storage
practices at household level, form essential complementary components of comprehensive water

pollution control across both urban and rural Nigerian communities.

Fill in the blank: Control of water pollution includes protection of water catchment areas from

inappropriate land

Table 2.3: Comparing biological, chemical, and physical water pollution.

Feature Biological pollution Chemical / Physical pollution
) Industrial effluent (chemical);
Typical source Untreated sewage ) )
sediment runoff (physical)
' _ _ Poisoning, organ damage,
Typical health effect Diarrhoeal and faeco-oral disease
developmental effects
Effluent regulation and catchment
Key control measure Sewage treatment ]
protection
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Pilot questions 2.3

1. Define water pollution and list two of its sources. (Linked to SLO 2.5)

Distinguish biological, chemical, and physical water pollution. (Linked to SLO 2.5)
Describe the health effects of biological water pollution. (Linked to SLO 2.5)
Describe the health effects of chemical water pollution. (Linked to SLO 2.5)

A I

Describe two measures used to control water pollution. (Linked to SLO 2.6)

2.4 Pollution from Traditional Practices and Industries
2.4.1 pollution arising from traditional practices

Cultural and customary activities with environmental impact

Certain traditional practices, including open burning of solid waste, traditional charcoal and
biomass fuel production, and, in some communities, traditional tanning, dyeing, or metal
working activities, can contribute meaningfully to local environmental pollution, often reflecting

long-standing customary practice rather than any deliberate disregard for environmental impact.

Addressing pollution arising from traditional practices requires particular cultural sensitivity,
since effective intetvention generally depends on working respectfully with affected
communities to identify practical, culturally acceptable alternatives, rather than simply

prohibiting long-standing customary activity without offering a genuinely viable substitute.

Fill'in the blank: Addressing pollution arising from traditional practices requires particular

cultural , working respectfully with affected communities.
2.4.2 industrial pollution

Industrial pollution arises from manufacturing and processing activities that release pollutants

into air, water, or land, including untreated industrial effluent discharge, discussed earlier in this

-
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Series, emission of air pollutants from industrial combustion processes, and improper disposal of

solid or hazardous industrial waste.

Industrial pollution control depends substantially on appropriate regulatory frameworks
requiring industries to install and maintain adequate pollution control technology, routine
regulatory inspection and enforcement, and, increasingly, promotion of cleaner production
technologies that reduce pollution generation at its source rather than managing pollutants only

after they have already been produced.

Fill in the blank: Industrial pollution control depends substantially on appropriate regulatory

frameworks requiring adequate pollution control

2.4.3 integrated approaches to pollution control

Effective pollution control ultimately requires an integrated approach, recognising that air,
noise, water, traditional, and industrial pollution, discussed throughout this Series, frequently
interact and share common underlying drivers, such as rapid, poorly planned urbanisation,
discussed in the previous Series of this course, meaning addressing these forms of pollution in

isolation is generally less effective than a coordinated, comprehensive strategy.

An integrated approach to pollution control combines strong regulatory enforcement, sustained
public education, promotion of cleaner technologies and practices, and the multisectoral
collaboration discussed in.an earlier Series of this course, bringing together health, environment,
and industry stakeholders in pursuit of a genuinely comprehensive and sustainable pollution

control strategy.

Fill in the blank: An integrated approach to pollution control combines strong regulatory

enforcement, sustained public education, and promotion of cleaner
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Figure 2.4: An environmental inspector examining industrial waste discharge at a factory outlet.

Pilot questions 2.4

1. Describe two examples of pollution arising from traditional practices. (Linked to SLO
2.7)

2. Explain why addressing pollution from traditional practices requires cultural sensitivity.
(Linked to SLO.2.7)

3. Describe two sources of industrial pollution. (Linked to SLO 2.7)

4. Describe two measures used to control industrial pollution. (Linked to SLO 2.7)

5. /Explain why an integrated approach to pollution control is generally more effective than

addressing each form in isolation. (Linked to SLO 2.8)

o
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Series Summary

This Series examined the major forms of environmental pollution, beginning with air
pollution, its outdoor and indoor sources, its respiratory and cardiovascular health effects, and
the measures used to control it, before turning to noise pollution, its measurement in decibels, its
auditory and non-auditory health effects, and its control through urban planning and
enforcement, and then to water pollution, its biological, chemical, and physical‘types, its
considerable health effects, and its control through sewage treatment, effluent regulation, and

catchment protection.

We concluded with pollution arising from traditional practices and industries, the cultural
sensitivity required in addressing traditional practices, the regulatory measures needed to control
industrial pollution, and the importance of an integrated, coordinated approach to pollution
control overall. Having worked through this Series, you should now be equipped to describe the
sources, health effects, and control of the major forms of environmental pollution, in preparation

for the discussion of food hygiene and vector control in the next Series of this course.

Glossary of Terms

1. Air pollution: the presence in air of pollutants at concentrations capable of harming
human health or the environment.

2. Particulate matter: fine solid or liquid particles in air capable of penetrating deep into
the lungs.

3. Indoor air pollution: air pollution arising within homes, commonly from biomass
cooking fuels.

4. Noise pollution: excessive or disturbing environmental sound capable of harming health
or wellbeing.

5. Decibel: the logarithmic unit used to measure sound pressure level.

6. Water pollution: contamination of water bodies by substances that degrade water
quality.

Biological water pollution: water contamination involving pathogenic micro-organisms.
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8. Chemical water pollution: water contamination involving toxic substances such as
heavy metals.

9. Industrial effluent: liquid waste discharged from manufacturing or processing activities.

10. Traditional practice: a long-standing customary activity, which may contribute to
environmental pollution.

11. Cleaner production technology: technology that reduces pollution generation at its
source.

12. Integrated pollution control: a coordinated strategy addressing multiple forms of

pollution and their shared drivers together.
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Concept Check Questions [Series 2]

Objective questions

Air pollution refers to pollutants at concentrations capable of harming human health or
the

Noise intensity is generally measured in

Water pollution is broadly classified as biological, chemical, and

Addressing pollution from traditional practices requires particular-cultural

Industrial pollution control depends on appropriate regulatory frameworks requiring

adequate pollution control

Short-answer questions

A

Explain why indoor air pollution from biomass fuels is a significant concern in Nigeria.
Describe the auditory and non-auditory health effects of noise pollution.

Distinguish biological, chemical, and physical water pollution.

Describe two examples of pollution arising from traditional practices.

Explain why an integrated ‘approach to pollution control is generally more effective than

addressing each form«in isolation.

Long-answer questions

Discuss the sources, health effects, and control of air pollution. (Linked to SLO 2.1, SLO
2.2)

Discuss the sources, health effects, and control of noise pollution. (Linked to SLO 2.3,
SLO 2.4)

Discuss the sources, health effects, and control of water pollution. (Linked to SLO 2.5,
SLO 2.6)

Discuss pollution arising from traditional practices and industries. (Linked to SLO 2.7)

10. Discuss integrated approaches to pollution control. (Linked to SLO 2.8)

-
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Answers to Concept Check Questions [Series 2]

Objective questions

11. Environment.
12. Decibels.

13. Physical.

14. Sensitivity.
15. Technology.

Short-answer questions

16. It disproportionately affects women and young children who spend the most time near
household cooking areas.

17. Auditory effects include hearing loss; non-auditory effects include sleep disturbance,
stress, and increased cardiovascular risk.

18. Biological pollution involves pathogenic micro-organisms; chemical pollution involves
toxic substances; physical pollution involves suspended sediment.

19. Open burning of solid waste, and traditional charcoal or biomass fuel production.

20. Because these forms of pollution frequently interact and share common underlying

drivers, such as poorly planned urbanisation.

Long-answer questions

21. Basic response: Air pollution arises from vehicle exhaust, industrial combustion, and
indoor biomass fuel use, producing respiratory, cardiovascular, and cancer risk with

chronic exposure.

Value-added response: Control includes cleaner cooking fuels, vehicle emission standards,
industrial emission control technology, and air quality monitoring, complemented by urban

planning measures such as public transportation promotion.
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22. Basic response: Noise pollution, measured in decibels, arises from traffic, machinery,
and generators, producing hearing loss with chronic exposure alongside non-auditory

effects such as sleep disturbance and elevated stress.

Value-added response: Control includes maintaining distance between noise sources and
residential areas, enforcing noise limits, using sound insulation in sensitive settings, and

sustained public education and enforcement.

23. Basic response: Water pollution, arising from sewage, industrial effluent, and
agricultural runoff, is classified as biological, chemical, or physical, producing diarrhoeal

disease, poisoning, or developmental effects depending on contaminant type.

Value-added response: Control includes sewage treatment, effluent regulation, agricultural

runoff management, catchment area protection, and routine water quality monitoring and testing.

24. Basic response: Pollution from traditional practices, such as open burning and traditional
fuel production, requires culturally sensitive intervention offering viable alternatives,
while industrial pollution requires regulatory frameworks, inspection, and cleaner

production technologies.

Value-added response: Both forms of pollution ultimately require the same underlying
regulatory and educational tools examined throughout this Series, adapted to their distinct social

and economic contexts.

25. Basic response: An integrated approach recognises that air, noise, water, traditional, and
industrial pollution frequently interact and share common drivers such as poorly planned

urbanisation, making isolated intervention less effective.

Value-added response: Effective integrated pollution control combines strong regulatory
enforcement, sustained public education, cleaner technology promotion, and multisectoral

collaboration across health, environment, and industry stakeholders.
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Answers to Pilot Questions [Series 2]

Part 2.1
1. Pollutants harming health or the environment; vehicle exhaust and industrial combustion.
2. Particulate matter, carbon monoxide, and sulphur dioxide, among others.
3. Respiratory irritation, asthma worsening, and chronic disease with long-term exposure.
4. Because it disproportionately affects women and young children spending time near

cooking areas.

5. Promoting cleaner cooking fuels and enforcing vehicle emission standards.

Part 2.2

6. Excessive or disturbing sound harming health or wellbeing; traffic and industrial
machinery.

7. Using decibels, a logarithmic scale reflecting sound pressure level.

8. Auditory: hearing loss. Non-auditory: sleep disturbance, stress, and cardiovascular risk.

9. It can impair cognitive performance and concentration in schools near busy noise
sources.

10. Maintaining distance from residential areas and enforcing permissible noise limits.

Part 2.3

11. Contamination degrading water quality; untreated sewage and industrial effluent.

12. Biologicalinvolves micro-organisms; chemical involves toxic substances; physical
involves suspended sediment.

13. Diarrhoeal and other faeco-orally transmitted disease.

14. Ranges from acute poisoning to chronic organ damage and developmental effects,
depending on contaminant.

15. Sewage treatment and regulation of industrial effluent discharge.

Part 2.4

1. Open burning of solid waste and traditional charcoal or biomass fuel production.
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2. Because effective intervention depends on respectfully identifying culturally acceptable
alternatives.

3. Untreated effluent discharge and improper hazardous waste disposal.

4. Regulatory frameworks requiring pollution control technology, and routine inspection
and enforcement.

5. Because these pollution forms interact and share common drivers, so isolated intervention

1s less effective.

References and Attributions [Series 2]

1. Park, K. (2021). Park's Textbook of Preventive and Social Medicine (26th ed.).
Banarsidas Bhanot.

2. World Health Organization (2021). Ambient air pollution: a global assessment of
exposure and burden of disease.

3. World Health Organization (2018). Environmental noise guidelines for the European
region (adapted overview).

4. Federal Ministry of Environment, Nigeria (2018). National environmental (pollution

control) regulations.

Figures, Plates, Tables, and Boxes

1. Figure 2.1: A health worker installing an improved cookstove in a rural household
kitchen. Al-generated using the prompt: "A single clean, realistic illustration of a health
worker installing an improved cookstove in a simple rural kitchen, calm domestic setting,
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natural lighting, no text overlays, no multiple panels, respectful and accurate depiction,
no graphic detail."

2. Figure 2.2: An environmental health officer measuring noise levels with a sound meter
near a busy road. Al-generated using the prompt: "A single clean, realistic illustration of
an environmental health officer holding a sound meter near a busy urban street, calm
daytime setting, natural lighting, no text overlays, no multiple panels, accurate and
professional depiction, no graphic detail."

3. Table 2.3: Comparing biological, chemical, and physical water pollution. Al-generated
using the prompt: "Create a clean reference table titled Comparing Types of Water
Pollution, listing feature, biological pollution, and chemical and physical pollution.
Simple clinical reference table style with outside border."

4. Figure 2.4: An environmental inspector examining industrial waste discharge at a factory
outlet. Al-generated using the prompt: "A single clean, realistic illustration of an
environmental inspector examining a discharge pipe at an industrial facility, calm
professional setting, natural lighting, no text overlays, no multiple panels, accurate and

professional depiction, no graphic detail."
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Series 3: Food Hygiene, Foodborne Diseases,
and Vector Control

Part 3.1: Food Hygiene
o Sub Part 3.1.1: Principles of food hygiene
o Sub Part 3.1.2: Food handling and storage practices

o Sub Part 3.1.3: Food hygiene inspection and legislation

Part 3.2: Foodborne Diseases and Food Poisoning
o Sub Part 3.2.1: Foodborne diseases: causes and transmission
o Sub Part 3.2.2: Food poisoning: causes and clinical features
o Sub Part 3.2.3: Prevention and control of foodborne illness

Part 3.3: Vector Control

o Sub Part 3.3.1: Vectors of public health importance
o Sub Part 3.3.2::Methods of vector control

o Sub.Part 3.3.3: Integrated vector management

Part 3.4: Parasites of Public Health Importance
o ' SubPart 3.4.1: Major parasites of public health importance in Nigeria
o Sub Part 3.4.2: Life cycles and transmission of key parasites

o Sub Part 3.4.3: Control of parasites of public health importance
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Introduction

In the last Series, we explored environmental pollution and its control. We now turn to two
further central concerns of environmental health practice, food hygiene and the foodborne
diseases it prevents, together with vector control and the parasites of public health
importance vectors so often transmit. Picture an environmental health officer conducting a
routine inspection of a busy roadside food vendor, checking food storage temperatures and
handling practices, while, not far away, another officer surveys a stagnant drainage channel for
mosquito breeding sites. Understanding both the principles of food safety and the practical

methods of vector control is the focus of this Series.

The aim of this Series is to equip you with a clear understanding of food hygiene, foodborne
diseases and food poisoning, vector control, and parasites of public health importance and their

control.

This Series begins with food hygiene, before turning to foodborne diseases and food
poisoning. Next, we examine vector control, before concluding with parasites of public health

importance.

Series Learning Outcomes

At the end of'this Series, you should be able to:

e SLO 3.1: describe the principles of food hygiene and safe food handling and storage
practices

e . SLO 3.2: describe food hygiene inspection and relevant legislation

e SLO 3.3: define foodborne disease and food poisoning and describe their causes and
clinical features

e SLO 3.4: describe the prevention and control of foodborne illness

e SLO 3.5: identify vectors of public health importance and describe methods of vector
control

-
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e SLO 3.6: describe integrated vector management
e SLO 3.7: identify parasites of public health importance in Nigeria and describe their
transmission, and

e SLO 3.8: describe the control of parasites of public health importance.

3.1 Food Hygiene
3.1.1 principles of food hygiene

Preventing contamination throughout the food chain

Food hygiene encompasses the conditions and measures necessary to ensure the safety of food
from production through processing, storage, distribution, and preparation, to final consumption,
guided by the core principle that food safety must be maintained at every stage of the food chain,
since contamination introduced at any single point can compromise food that was otherwise

handled safely.

Key food hygiene principles include maintaining appropriate temperature control, since many
disease-causing organisms multiply readily within a specific temperature range often termed the
danger zone, preventing cross-contamination between raw and cooked foods, and ensuring

adequate personal hygiene, particularly handwashing, among all food handlers.

Fill in the blank: Key food hygiene principles include maintaining appropriate temperature
control, since many disease-causing organisms multiply readily within a specific temperature

range often termed the danger
3.4.2 food handling and storage practices

Safe food handling practices include thorough washing of raw fruits and vegetables, adequate
cooking of foods, particularly meat, poultry, and eggs, to temperatures sufficient to destroy
harmful organisms, and prompt refrigeration of perishable foods to slow the growth of bacteria
that cause spoilage or illness.

-
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Safe food storage additionally requires appropriate separation of raw and cooked foods, use of
clean, food-grade containers, and clear, systematic labelling and rotation of stored food to
ensure older stock is used before newer stock, a practice sometimes summarised as first in, first

out, reducing the risk of foods being kept beyond their safe period of use.

Fill in the blank: Safe food storage practices include clear labelling and rotation of stock,

ensuring older stock is used before newer stock, or first in, first

3.1.3 food hygiene inspection and legislation

Food hygiene inspection, generally conducted by trained environmental health officers,
involves systematic assessment of food premises, including food storage, preparation surfaces,
staff hygiene practices, and general premises cleanliness, against established food hygiene
standards, with non-compliant premises subject to specific corrective requirements or, in

serious cases, closure.

Food hygiene practice in Nigeria is guided by relevant national food safety legislation and
standards, generally requiring food premises to obtain appropriate licensing or registration
before commencing operation, and subjecting them to ongoing regulatory oversight, reflecting
the same regulatory and enforcement principles discussed in relation to pollution control in the

previous Series of this course.

Fill in the blank: Food hygiene inspection generally requires food premises to obtain

appropriate licensing or before commencing operation.
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Figure 3.1: An environmental health officer inspecting a food storage refrigerator at a restaurant.

Pilot questions 3.1

e Define food hygiene and describe its core guiding principle. (Linked to SLO 3.1)
e Define the food temperature danger zone. (Linked to SLO 3.1)

o List three safe food handling practices. (Linked to SLO 3.1)

o Describe the first in, first out principle of food storage. (Linked to SLO 3.1)

e Describe the process.of food hygiene inspection. (Linked to SLO 3.2)

3.2 Foodborne Diseases and Food Poisoning
3.2.1 foodborne diseases: causes and transmission

LIness transmitted through contaminated food

A foodborne disease is any illness resulting from the consumption of food contaminated with

harmful micro-organisms, their toxins, or other harmful substances, and represents a specific
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application of the faeco-oral transmission discussed in an earlier related course, transmitted

specifically through the ingestion of contaminated food rather than water alone.

Common causes of foodborne disease include bacterial contamination, such as Salmonella and
Escherichia coli, viral contamination, and, less commonly in acute illness, parasitic
contamination, with the specific organism responsible generally determining the incubation

period, discussed in an earlier related course, and clinical pattern of the resulting illness.

Fill in the blank: A foodborne disease is any illness resulting from consumption of food

contaminated with harmful micro-organisms or their
3.2.2 food poisoning: causes and clinical features

Food poisoning specifically refers to illness resulting from consumption of food contaminated
with toxins, either produced by bacteria growing within the food itself before consumption,
termed bacterial toxin-mediated food poisoning, or naturally occurring within certain foods,
such as some fish or plant toxins, distinguishing it from foodborne disease caused by active

infection with a living organism.

Food poisoning characteristically produces a rapid onset of symptoms, often within hours of
consuming the contaminated food, given that illness results directly from pre-formed toxin rather
than requiring time for organisms to.multiply within the body, and typically presents with

vomiting, abdominal cramps, and, often, diarrhoea.

Fill in the blank: Food poisoning characteristically produces a rapid onset of symptoms, often

within hours, since illness results directly from pre-formed
3.2.3 prevention and control of foodborne illness

Prevention of foodborne illness rests principally on the food hygiene principles discussed earlier
in this Series, appropriate temperature control, prevention of cross-contamination, and adequate
personal hygiene among food handlers, together with sourcing food from reputable,

appropriately regulated suppliers.
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Control of foodborne illness outbreaks, once identified, follows the general outbreak
investigation principles discussed in an earlier related course, identifying the specific
contaminated food source, withdrawing implicated products where necessary, and implementing

corrective action at the responsible food premises to prevent further cases.

Fill in the blank: Control of foodborne illness outbreaks involves identifying the specific

contaminated food source and withdrawing implicated where necessary.

Table 3.2: Comparing foodborne disease and food poisoning.

Feature Foodborne disease Food poisoning

Active infection with a living

Cause . Pre-formed toxin in food
organism

Typical onset Hours to days (incubation period) Often within hours

Example Salmonella infection Bacterial toxin-mediated illness

Pilot questions 3.2

1. Define foodborne disease and list two causative organisms. (Linked to SLO 3.3)

2. Define food poisoning and distinguish it from foodborne disease. (Linked to SLO 3.3)

3. Describe the characteristic clinical onset and features of food poisoning. (Linked to SLO
3.3)

4. Describe the principles of preventing foodborne illness. (Linked to SLO 3.4)

5. Describe the steps involved in controlling a foodborne illness outbreak. (Linked to SLO
3.4)

-
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3.3 Vector Control

3.3.1 vectors of public health importance
Living organisms that transmit disease agents

Vectors of public health importance are living organisms, most commonly arthroepods,
capable of transmitting infectious agents between hosts, discussed as a general mechanism in an
earlier related course, and include mosquitoes, responsible for transmitting malaria and other
diseases, flies, capable of mechanically transmitting faeco-oral pathogens, discussed earlier in

this Series, and rodents, capable of transmitting several zoonotic diseases.

Understanding the specific breeding, feeding, and resting behaviour of a given vector is
essential to designing effective control measures, since vector control strategies, discussed in the
next sub-Part, are generally most effective when specifically targeted at the vector's known

ecology rather than applied as a generic, undifferentiated intervention.

Fill in the blank: Vectors of public health importance are living organisms, most commonly

, capable of transmitting infectious agents between hosts.
3.3.2 methods of vector control

Methods of vector contrel include environmental management, such as eliminating standing
water that serves as mosquito-breeding sites and improving solid waste management to reduce
fly and rodent breeding opportunities, chemical control, using appropriately selected and
applied insecticides or rodenticides, and biological control, using natural predators or pathogens

of the target vector.

Personal protective measures, including use of insecticide treated bednets, discussed in an
earlier related course, and appropriate screening of doors and windows, complement the broader
population-level vector control measures described above, reflecting the combination of
population-based and individual-level prevention approaches discussed in an earlier related

course.
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Fill in the blank: Methods of vector control include environmental management, chemical

control, and biological
3.3.3 integrated vector management

Integrated vector management, or IVM, refers to a rational decision-making process for the
optimal use of available vector control resources, combining multiple control methods,
discussed in the previous sub-Part, in a coordinated manner tailored to local vector ecology and

disease epidemiology, rather than relying on any single control method in isolation.

IVM additionally emphasises evidence-based decision making, guided by ongoing vector
surveillance data, intersectoral collaboration among health; environment, and other relevant
sectors, echoing the multisectoral collaboration discussed in'an earlier Series of this course, and
active engagement of local communities in sustaining vector control activities over the long

term.

Fill in the blank: Integrated vector management emphasises evidence-based decision making

guided by ongoing vector data.
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Figure 3.3: A vector control worker spraying insecticide around a drainage channel.
Pilot questions 3.3

1. Define a vector of public health importance and give two examples. (Linked to SLO 3.5)

2. Explain why understanding a vector's ecology is essential to effective control. (Linked to
SLO 3.5)

3. List three methods of vector control. (Linked to SLO 3.5)

4. Defing integrated vector management. (Linked to SLO 3.6)

5. Describetwo components emphasised by integrated vector management. (Linked to SLO
3.6)

3.4 Parasites of Public Health Importance

3.4.1 major parasites of public health importance in nigeria
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Organisms living at the expense of a human host

Major parasites of public health importance in Nigeria include Plasmodium species, causing
malaria, discussed in detail in an earlier related course, intestinal helminths, such as roundworm
and hookworm, affecting a substantial proportion of the Nigerian population, particularly
children, and Schistosoma species, discussed in an earlier related course, causing

schistosomiasis.

These parasites collectively contribute a substantial burden of disability,particularly among
children, including impaired growth, reduced cognitive development, and diminished school
performance, reflecting the often chronic, cumulative nature of parasitic disease burden even

where individual infections may not be immediately life threatening.

Fill in the blank: Major parasites of public health importance in Nigeria include Plasmodium

species, intestinal helminths, and Schistosoma
3.4.2 life cycles and transmission of key parasites

Many parasites of public health importance depend on a specific intermediate host or vector to
complete their life cycle, suchras the Anepheles mosquito for malaria or the freshwater snail for
schistosomiasis, both discussed in an earlier related course, while intestinal helminths such as

roundworm and hookworm are typically transmitted directly through contaminated soil, without

requiring an intermediate host.

Soil-transmitted helminths generally spread through a cycle in which eggs or larvae passed in
human faeces contaminate soil in areas with inadequate sanitation, subsequently infecting new
hosts through ingestion of contaminated soil or food, or, in the case of hookworm, direct skin
penetration by larvae in contaminated soil, closely linking parasite control to the broader

sanitation measures discussed earlier in this course.

Fill in the blank: Soil-transmitted helminths such as hookworm can infect new hosts through

direct penetration by larvae in contaminated soil.

3.4.3 control of parasites of public health importance
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Control of parasites of public health importance rests on measures including periodic mass
deworming programmes, particularly targeting school-age children given their disproportionate
burden of intestinal helminth infection, discussed earlier in this Series, together with the vector

control measures discussed earlier in this Series for parasites requiring a vector, such as malaria.

Longer term, sustainable parasite control additionally depends on improved sanitation and
provision of safe water, reducing environmental contamination and interrupting ongoing
transmission cycles, consistent with the broader environmental health principles examined
throughout this course, and underscoring the close relationship between environmental

conditions and parasitic disease burden in Nigeria.

Fill in the blank: Longer term, sustainable parasite control depends on improved sanitation and

provision of safe

Figure 3.4: A school health worker administering deworming tablets to a group of

schoolchildren.

Pilot questions 3.4
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1. List three major parasites of public health importance in Nigeria. (Linked to SLO 3.7)

2. Describe the burden that parasitic disease places on children. (Linked to SLO 3.7)

3. Distinguish parasites requiring an intermediate host from soil-transmitted helminths.
(Linked to SLO 3.7)

4. Describe how hookworm can infect a new human host. (Linked to SLO 3.7)

5. Describe two measures used to control parasites of public health importance. (Linked to

SLO 3.8)

-
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Series Summary

This Series examined food hygiene, foodborne diseases, and vector control, beginning with
food hygiene, its core principles of temperature control and cross-contamination prevention, safe
food handling and storage practices, and the inspection and legislative framework governing
food premises, before turning to foodborne diseases and food poisoning, distinguishing active

infection from pre-formed toxin illness, and the measures used to prevent and control both.

We then examined vector control, the major vectors of public health importance and the
environmental, chemical, and biological methods used to control them, together with integrated
vector management, before concluding with parasites of public health importance, the major
parasites affecting Nigeria, their distinct life cycles and transmission routes; and the measures
used to control them. Having worked through this Series, you should now be equipped to
describe food safety and vector-related environmental health practice, in preparation for the

discussion of environmental and occupational health services in the next Series of this course.

Glossary of Terms

1. Food hygiene: the conditions and measures necessary to ensure the safety of food
throughout the food chain.

2. Danger zone: the temperature range within which many disease-causing organisms
multiply readily in food.

3. Cross-contamination: the transfer of harmful organisms between raw and cooked, or
contaminated and clean, foods.

4. "Foodborne disease: illness resulting from active infection acquired through consumption
of contaminated food.

5. Food poisoning: illness resulting from consumption of food contaminated with pre-
formed toxins.

6. Vector: a living organism, most commonly an arthropod, capable of transmitting an

infectious agent between hosts.

3-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION
STUDENTS



7. Environmental management (vector control): reducing vector breeding sites through
measures such as eliminating standing water.

8. Integrated vector management: a coordinated, evidence-based approach combining
multiple vector control methods.

9. Intestinal helminth: a parasitic worm inhabiting the human intestine, such as
roundworm or hookworm.

10. Soil-transmitted helminth: a parasite transmitted through contact with/soil
contaminated by human faeces.

11. Mass deworming: periodic administration of antiparasitic medication to a population,
often targeting school-age children.

12. Intermediate host: an organism, such as a mosquito of snail, required to complete part

of a parasite's life cycle.
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Concept Check Questions [Series 3]

Objective questions

e Many disease-causing organisms multiply readily within a specific food temperature
range often termed the danger

e A foodborne disease is illness resulting from consumption of food contaminated with
harmful micro-organisms or their

e Food poisoning characteristically produces rapid onset of symptoms since illness results
from pre-formed

e Vectors of public health importance are most commonly

o Longer term, sustainable parasite control depends onimproved sanitation and provision

of safe

Short-answer questions

Describe the first in, first out principle of food storage.
Distinguish foodborne disease from food poisoning.
List three methods of vector control.

Define integrated vector management.

A e

Distinguish parasites requiring an intermediate host from soil-transmitted helminths.

Long-answer questions

6. Discuss the principles of food hygiene and food handling, storage, inspection, and
legislation. (Linked to SLO 3.1, SLO 3.2)

7. Discuss foodborne diseases and food poisoning, and their prevention and control. (Linked
to SLO 3.3, SLO 3.4)

8." Discuss vectors of public health importance and methods of vector control. (Linked to
SLO 3.5, SLO 3.6)

9. Discuss the major parasites of public health importance in Nigeria and their transmission.
(Linked to SLO 3.7)

10. Discuss the control of parasites of public health importance. (Linked to SLO 3.8)
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Answers to Concept Check Questions [Series 3]

Objective questions

11. Zone.

12. Toxins.

13. Toxin.

14. Arthropods.
15. Water.

Short-answer questions

16. Older stock is used before newer stock, ensuring foods are not kept beyond their safe
period of use.

17. Foodborne disease is caused by active infection; food poisoning is caused by pre-formed
toxin.

18. Environmental management, chemical control, and biological control.

19. A coordinated, evidence-based decision-making process combining multiple vector
control methods tailored to local ecology.

20. Parasites requiring an intermediate host, such as malaria, depend on a vector; soil-

transmitted helminths spread directly through contaminated soil.

Long-answer questions

21. Basic response: Food hygiene requires maintaining temperature control, preventing
cross-contamination, and ensuring food handler hygiene, supported by safe handling,

storage, and stock rotation practices.

Value-added response: Food hygiene inspection and legislation require premises to obtain
licensing and undergo ongoing regulatory oversight, reflecting the same enforcement principles

applied to pollution control.
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22. Basic response: Foodborne disease results from active infection with organisms such as
Salmonella, while food poisoning results from pre-formed toxins, producing more rapid

symptom onset.

Value-added response: Prevention rests on food hygiene principles and sourcing from reputable
suppliers, while outbreak control follows general outbreak investigation principles, identifying

and withdrawing the contaminated source.

23. Basic response: Vectors of public health importance, principally arthropods such as
mosquitoes and flies, are controlled through environmental management, chemical

control, and biological control, targeted at their specific ecology.

Value-added response: Integrated vector management combines these methods in a
coordinated, evidence-based, intersectoral approach, €ngaging communities to sustain vector

control activities over the long term.

24. Basic response: Major Nigerian parasites include Plasmodium species, intestinal
helminths, and Schistosoma species, some requiring an intermediate host such as a
mosquito or snail, while soil-transmitted helminths spread directly through contaminated

soil.

Value-added response: These parasites collectively contribute a substantial disability burden,

particularly among children, including impaired growth and reduced cognitive development.

25. Basic response: Control of parasites of public health importance rests on mass
deworming programmes targeting school-age children and vector control measures for

parasites requiring a vector.

Value-added response: Longer term, sustainable control depends on improved sanitation and
safe water provision, interrupting ongoing transmission cycles and reflecting the close

relationship between environmental conditions and parasitic disease burden.
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Answers to Pilot Questions [Series 3]

Part 3.1

The conditions and measures ensuring food safety; food safety must be maintained at

every stage of the food chain.

2. The temperature range within which many disease-causing organisms multiply readily in
food.
3. Thorough washing of produce, adequate cooking, and prompt refrigeration.
4. Older stock is used before newer stock, to avoid keeping food beyond its safe period of
use.
5. Systematic assessment of food premises against established standards, with corrective
action for non-compliance.
Part 3.2
6. Illness from consuming food contaminated with harmful micro-organisms; Salmonella
and Escherichia coli.
7. lllness from pre-formed toxins in food, distinguished from foodborne disease caused by
active ifection.
8. Rapid enset, often within hours, with vomiting, abdominal cramps, and often diarrhoea.
9. “Temperature control, prevention of cross-contamination, and adequate food handler
hygiene.
10. Identifying the contaminated food source, withdrawing implicated products, and
correcting practices at the responsible premises.
Part 3.3
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11. A living organism transmitting an infectious agent between hosts; mosquitoes and flies.

12. Because control measures are most effective when targeted at the vector's specific
breeding, feeding, and resting behaviour.

13. Environmental management, chemical control, and biological control.

14. A coordinated, evidence-based process combining multiple control methods tailored to
local vector ecology.

15. Evidence-based decision making and intersectoral collaboration.
Part 3.4

1. Plasmodium species, intestinal helminths, and Schistosoma species.

2. Impaired growth, reduced cognitive development, and diminished school performance.

3. Parasites requiring an intermediate host depend on a vector such as a mosquito or snail;
soil-transmitted helminths spread directly through contaminated soil.

4. Larvae in contaminated soil candirectly penetrate the skin.

5. Mass deworming programmes and vector control measures.

References and Attributions [Series 3]

1. Park, K. (2021). Park's Textbook of Preventive and Social Medicine (26th ed.).
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2. World Health Organization (2020). Food safety and foodborne disease: key facts.
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4. Federal Ministry of Health, Nigeria (2016). National neglected tropical diseases control
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Figures, Plates, Tables, and Boxes

1. Figure 3.1: An environmental health officer inspecting a food storage refrigerator at a

-

restaurant. Al-generated using the prompt: "A single clean, realistic illustration of an
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environmental health officer checking a food storage refrigerator at a restaurant kitchen,
calm professional setting, natural lighting, no text overlays, no multiple panels, accurate
and professional depiction, no graphic detail."

2. Table 3.2: Comparing foodborne disease and food poisoning. Al-generated using the
prompt: "Create a clean reference table titled Comparing Foodborne Disease and Food
Poisoning, listing feature, foodborne disease, and food poisoning. Simple clinical
reference table style with outside border."

3. Figure 3.3: A vector control worker spraying insecticide around a drainage channel. Al-
generated using the prompt: "A single clean, realistic illustration of a vector control
worker spraying insecticide near an outdoor drainage channel, calm daytime setting,
natural lighting, no text overlays, no multiple panels, accurate and professional depiction,
no graphic detail."

4. Figure 3.4: A school health worker administering deworming tablets to a group of
schoolchildren. Al-generated using the prompt: "A single clean, realistic illustration of a
school health worker distributing tablets to a group of seated schoolchildren, calm
classroom setting, natural lighting, no text overlays, no multiple panels, respectful and

accurate depiction, no graphic detail."
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Series 4: Environmental and Occupational
Health Services

Part 4.1: Water Treatment and Sewage Treatment Plants
o Sub Part 4.1.1: Water treatment plant processes
o Sub Part 4.1.2: Sewage treatment plant processes

o Sub Part 4.1.3: Environmental health oversight of water and sewage treatment

Part 4.2: Food Processing Factories and Markets
o Sub Part 4.2.1: Environmental health standards in food processing factories
o Sub Part 4.2.2: Environmental health standards in markets
o Sub Part 4.2.3: Environmental health challenges in informal food trading

Part 4.3: Hotels and Restaurants

o Sub Part 4.3.1: Environmental health standards in hotels
o Sub Part 4.3.2: Environmental health standards in restaurants

o Sub.Part 4.3.3: Licensing and inspection of hotels and restaurants

Part 4.4: Occupational Health Services
o ' SubPart 4.4.1: Components of occupational health services
o Sub Part4.4.2: Pre-employment and periodic medical examinations

o Sub Part 4.4.3: Occupational health and safety programmes in the workplace

Intoduction

-
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In the last Series, we explored food hygiene, foodborne diseases, and vector control. We now
turn to the specific places and services through which much of environmental and occupational
health practice is actually delivered, water treatment and sewage treatment plants, food
processing factories, markets, hotels and restaurants, and dedicated occupational health
services. Picture a guided visit to a municipal water treatment plant, tracing the journey of raw
river water through successive stages of filtration and disinfection until it emerges safe for
household use, followed by a visit to a busy market where environmental health officers work to
maintain acceptable sanitary conditions among hundreds of individual traders. Understanding the

practical operation and oversight of these varied places is the focus of this Series.

The aim of this Series is to equip you with a clear understanding of water and sewage treatment
plants, environmental health standards in food processing factories, markets, hotels, and

restaurants, and the components of occupational health-services.

This Series begins with water treatment and sewage treatment plants, before turning to food
processing factories and markets. Next, we examine hotels and restaurants, before

concluding with occupational health services.

Series Learning Outcomes

At the end of this Series, you should be able to:

e SLO 4.1: describe the processes involved in water treatment and sewage treatment plants

e SLO 4.2: describe environmental health oversight of water and sewage treatment

e SLO 4.3: describe environmental health standards in food processing factories and
markets

e SLO 4.4: describe the environmental health challenges in informal food trading

e SLO 4.5: describe environmental health standards in hotels and restaurants

e SLO 4.6: describe the licensing and inspection of hotels and restaurants

e SLO 4.7: describe the components of occupational health services, and
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e SLO 4.8: describe pre-employment and periodic medical examinations and workplace

occupational health and safety programmes.

4.1 Water Treatment and Sewage Treatment Plants
4.1.1 water treatment plant processes

Transforming raw water into a safe drinking supply

A water treatment plant processes raw water drawn from a river, lake, or borehole source into
water meeting acceptable standards for human consumption, typically involving successive
stages of coagulation and sedimentation, in which suspended particles clump together and

settle out, followed by filtration, which removes remaining fine particles.

The final stage of water treatment generally involves disinfection, most commonly through
chlorination, which destroys remaining disease-causing micro-organisms, discussed in relation to
water pollution in an earlier Series-of this course, and ensures the treated water remains

microbiologically safe throughout its subsequent distribution to households and other users.

Fill in the blank: The final stage of water treatment generally involves disinfection, most

commonly through , which destroys remaining disease-causing micro-organisms.
4.1.2 sewage treatment plant processes

A sewage treatment plant processes collected household and industrial wastewater to remove
contaminants before safe discharge into the environment, typically beginning with primary
treatment, physically removing large solids and allowing further settling, followed by
secondary treatment, using micro-organisms to break down remaining organic matter

biologically.

Some sewage treatment facilities additionally provide tertiary treatment, a further stage of

purification removing remaining nutrients or pathogens before final discharge or, increasingly,
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before treated water is considered for safe reuse, reflecting an evolving approach to wastewater

management as a resource rather than solely a waste product requiring disposal.

Fill in the blank: Secondary sewage treatment uses micro-organisms to break down remaining

organic matter
4.1.3 environmental health oversight of water and sewage treatment

Environmental health officers play an essential oversight role in relation to water and sewage
treatment plants, including routine water quality testing at multiple points along the treatment
and distribution system, and verification that treatment processes are functioning consistently
and effectively, discussed further in relation to water pollution control in an earlier Series of this

course.

This oversight function additionally extends to ensuring appropriate maintenance of treatment
infrastructure, prompt investigation and correction of any identified deficiencies, and
coordination with relevant water and sanitation authorities, reflecting the multisectoral
collaboration discussed earlier in this course as essential to effective environmental health

practice.

Fill in the blank: Environmental health officers conduct routine water quality testing at multiple

points along the treatment and distribution
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Figure 4.1: An environmental health officer collecting a water sample at a treatment plant.
Pilot questions 4.1

e Describe the successive stages of a water treatment plant. (Linked to SLO 4.1)

o Explain the purpose of disinfection in water treatment. (Linked to SLO 4.1)

e Distinguish primary from secondary sewage treatment. (Linked to SLO 4.1)

e Describe the purpose of tertiary sewage treatment. (Linked to SLO 4.1)

e Describe the environmental health oversight role in relation to water and sewage

treatment. (Linked to SLO 4.2)
4.2&o00d Proeessing Factories and Markets
4.2.1 environmental health standards in food processing factories
Structured hygiene control at industrial scale

Food processing factories are subject to specific environmental health standards addressing

facility design, adequate ventilation and lighting, appropriate separation of raw material and
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finished product handling areas to prevent cross-contamination, discussed in relation to food

hygiene in an earlier Series of this course, and systematic staff hygiene protocols.

Many food processing facilities operate under structured food safety management systems, such
as Hazard Analysis and Critical Control Points, or HACCP, a systematic approach
identifying specific points in the production process where hazards are most likely to oceur and

establishing appropriate monitoring and control measures at each such point.

Fill in the blank: Many food processing facilities operate under structured food safety

management systems, such as Hazard Analysis and Critical Control
4.2.2 environmental health standards in markets

Markets, particularly the busy, high-volume markets characteristic of many Nigerian urban
areas, present distinct environmental health challenges given their typically informal, high-
turnover trading environment, requiring attention to adequate solid waste management,
availability of safe drinking water and sanitation facilities for traders and customers, and

appropriate separation of perishable food sale areas from other market activity.

Effective market environmental health management generally requires close collaboration
between environmental health officers and market management authorities, given the practical
challenge of maintaining consistent standards across a large number of individual, often

independently operating traders within a single shared market environment.

Fill in the blank: Effective market environmental health management generally requires close

collaboration between environmental health officers and market authorities.
4.2.3 environmental health challenges in informal food trading

Informal food trading, including street food vending common throughout Nigerian towns and
cities, presents particular environmental health challenges given typically limited access to safe
water, adequate refrigeration, and proper waste disposal facilities at the point of sale, increasing

the risk of foodborne illness, discussed in an earlier Series of this course, among consumers.
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Addressing environmental health challenges in informal food trading generally requires a

pragmatic, supportive regulatory approach, providing practical training and, where feasible,

basic infrastructure support to informal vendors, rather than an approach focused solely on

prohibition, given the significant economic and food access role informal trading plays within

many Nigerian communities.

Fill in the blank: Addressing environmental health challenges in informal food trading generally

requires a pragmatic, supportive regulatory approach rather than an approach focused solely on

Table 4.2: Comparing food processing factories and markets.

Feature

Food processing factories

Markets

Typical structure

Formal, structured facility

Often informal, high-turnover

trading environment

Key safety approach

HACCP and formal monitoring

Collaborative oversight with market

management

Main challenge

Maintaining consistent process

control

Coordinating standards across

many independent traders

Pilot questions 4.2

1./ Describe the environmental health standards applicable to food processing factories.

(Linked to SLO 4.3)

2. Define HACCP and describe its purpose. (Linked to SLO 4.3)

3. Describe the environmental health challenges facing busy Nigerian markets. (Linked to

SLO 4.3)

4. Explain why market environmental health management requires close collaboration with

market authorities. (Linked to SLO 4.3)

-
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5. Explain why informal food trading requires a supportive, rather than purely prohibitive,

regulatory approach. (Linked to SLO 4.4)

4.3 Hotels and Restaurants

4.3.1 environmental health standards in hotels

Protecting the health of travelling guests

Hotels are subject to environmental health standards addressing water supply and sanitation
adequacy, appropriate solid waste management, pest control, and cleanliness of guest
accommodation and shared facilities, given the particular vulnerability of travelling guests who
may be unfamiliar with local environmental health.conditions and less able to identify or avoid

specific local hazards.

Hotels providing food services, discussed further in the next sub-Part, are additionally subject to
the relevant food hygiene standards discussed in an earlier Series of this course, and larger hotels
frequently maintain swimming_ pools, which require their own specific water quality monitoring

and maintenance standards to prevent associated health risks.

Fill in the blank: Hotels are subject to environmental health standards given the particular

vulnerability of travelling guests unfamiliar with local environmental health

4.3.2 environmental health standards in restaurants

Restaurants are subject to the same core food hygiene principles discussed in an earlier Series
of this course, including appropriate temperature control, prevention of cross-contamination, and
adequate personal hygiene among kitchen and serving staff, applied specifically within the

restaurant food preparation and service context.

Restaurant environmental health oversight additionally addresses adequate kitchen ventilation,

appropriate design and maintenance of food preparation surfaces to allow effective cleaning, and
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proper waste management, particularly of food waste, which can otherwise attract pests and

create additional environmental health risks if not managed appropriately.

Fill in the blank: Restaurant environmental health oversight addresses proper waste

management, particularly of food waste, which can otherwise attract
4.3.3 licensing and inspection of hotels and restaurants

Hotels and restaurants generally require appropriate licensing or registration with relevant local
authorities before commencing operation, subject to periodic renewal contingent on maintaining
acceptable environmental health standards, reflecting the same regulatory principles discussed in

relation to food hygiene inspection in an earlier Series of this ‘course.

Routine environmental health inspection of hotels and restaurants, generally conducted by
trained environmental health officers, assesses compliance with relevant standards and may
result in specific corrective requirements, or, in cases of serious or persistent non-compliance,

suspension or revocation of the operating licence in the interest of protecting public health.

Fill in the blank: Serious or persistent non-compliance identified during hotel or restaurant

inspection may result in suspension or revocation of the operating
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Figure 4.3: An environmental health inspector reviewing kitchen hygiene at a restaurant.

Pilot questions 4.3

1. Describe the environmental health standards applicable to hotels. (Linked to SLO 4.5)

2. Explain why swimming pools in hotels require specific environmental health standards.
(Linked to SLO.4.5)

3. Describe the environmental health standards applicable to restaurants. (Linked to SLO
4.5)

4. Describe the licensing requirements for hotels and restaurants. (Linked to SLO 4.6)

5./ Describe the possible outcomes of a restaurant or hotel inspection finding serious non-

compliance. (Linked to SLO 4.6)
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4.4 Occupational Health Services

4.4.1 components of occupational health services
Dedicated health services for the working population

Occupational health services are dedicated health services concerned with the prevention of
work-related illness and injury and the promotion of worker health, generally comprising
components including workplace hazard assessment, health surveillance of workers exposed to
specific occupational risks, and provision of first aid and basic treatment services for work-

related injury or illness.

Comprehensive occupational health services additionally include health promotion activities
addressing broader worker wellbeing, such as nutrition and physical activity, discussed in an
earlier related course, and rehabilitation support helping workers recover and return to work
following work-related injury or illness, reflecting a holistic approach to worker health beyond

simple hazard avoidance alone.

Fill in the blank: Comprehensive occupational health services include health promotion

activities and support helping workers return to work after injury or illness.
4.4.2 pre-employment and periodic medical examinations

Pre-employment medical examinations assess a prospective worker's baseline health status and
fitness for a specific role-before employment begins, establishing an important reference point
against which any subsequent occupational health changes can later be compared, and helping

identify pre-existing conditions relevant to specific job requirements.

Periodic medical examinations, conducted at regular intervals throughout employment,
particularly for workers in occupations involving specific health hazards, discussed in an earlier
Series of this course, allow early detection of emerging work-related health effects, enabling

prompt intervention before a condition progresses to more serious, potentially irreversible harm.
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Fill in the blank: Periodic medical examinations allow early detection of emerging work-related

health effects, enabling prompt intervention before a condition progresses to more serious

4.4.3 occupational health and safety programmes in the workplace

Comprehensive occupational health and safety programmes combine the hazard identification
and hierarchy of controls discussed in an earlier Series of this course with structured workplace
policies, worker training on safe work practices, and systematic incident reporting and

investigation to identify opportunities for further improvement.

Effective occupational health and safety programmes additionally require genuine management
commitment and adequate resourcing, active worker participation in identifying and
addressing workplace hazards, consistent with the worker involvement principle discussed in an
earlier Series of this course, and regular programme evaluation to confirm ongoing

effectiveness.

Fill in the blank: Effective occupational health and safety programmes require genuine
management commitment and active worker in identifying and addressing workplace

hazards.

3-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION
STUDENTS



Figure 4.4: An occupational health nurse conducting a periodic medical examination for a

worker.

Pilot questions 4.4

List three components of occupational health services. (Linked to SLO 4.7)
Explain the purpose of a pre-employment medical examination. (Linked to SLO 4.8)
Explain the purpose of periodic medical examinations. (Linked to SLO 4.8)

Y b=

Describe two components of‘a comprehensive occupational health and safety programme.
(Linked te- SLO 4.8)
5. Explain why worker participation is important to effective occupational health and safety

programmes. (Linked to SLO 4.8)

-

s NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION
STUDENTS



Series Summary

This Series examined the specific places and services delivering environmental and
occupational health practice, beginning with water treatment and sewage treatment plants,
their successive treatment stages, and the environmental health oversight ensuring their
consistent effective operation, before turning to food processing factories and markets, the
structured HACCP-based standards applicable to factories, the distinct challenges of busy

informal markets, and the pragmatic regulatory approach required for informal food trading.

We then examined hotels and restaurants, their respective environmental health standards and
shared licensing and inspection requirements, before concluding with occupational health
services, their components, the role of pre-employment and periodic medical examinations, and
comprehensive workplace occupational health and safety programmes. Having worked through
this Series, you should now be equipped to describe the practical delivery of environmental and
occupational health services, in preparation for-the diseussion of the Medical Officer of Health

and primary health care administration in the final Series of this course.

Glossary of Terms

1. Water treatment plant: a facility processing raw water into water meeting acceptable
standards for consumption.

2. Coagulation and sedimentation: water treatment stages in which suspended particles
clump together and settle out.

3. Sewage treatment plant: a facility processing wastewater to remove contaminants
before safe discharge.

4. Primary treatment: the initial sewage treatment stage physically removing large solids.

5. Secondary treatment: the sewage treatment stage using micro-organisms to break down
organic matter biologically.

6. HACCP: Hazard Analysis and Critical Control Points, a systematic food safety

management approach.
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10.

11.

12.

Informal food trading: food vending conducted outside formally regulated premises,
such as street food vending.

Occupational health service: a dedicated health service concerned with preventing
work-related illness and injury.

Pre-employment medical examination: an assessment of a prospective worker's
baseline health and fitness before employment begins.

Periodic medical examination: a regular assessment during employment allowing early
detection of work-related health effects.

Occupational health and safety programme: a comprehensive workplace system
combining hazard control, policy, training, and evaluation.

Health surveillance: ongoing monitoring of workers exposed to specific occupational

health risks.

Concept Check Questions [Series 4]

Objective questions

The final stage of water treatment generally involves disinfection, most commonly
through

Secondary sewage treatment uses micro-organisms to break down remaining organic
matter

Many food processing facilities operate under Hazard Analysis and Critical Control

Serious or persistent non-compliance found during hotel or restaurant inspection may
result in suspension or revocation of the operating
Comprehensive occupational health services include health promotion and

support helping workers return to work after injury.

Short-answer questions

1.

Distinguish primary from secondary sewage treatment.

3-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION

STUDENTS



Define HACCP and describe its purpose.
Describe the environmental health challenges facing busy Nigerian markets.

Explain why swimming pools in hotels require specific environmental health standards.

A I

Explain the purpose of periodic medical examinations.
Long-answer questions

6. Discuss the processes and environmental health oversight of water treatment and sewage
treatment plants. (Linked to SLO 4.1, SLO 4.2)

7. Discuss the environmental health standards and challenges applicable to food processing
factories and markets. (Linked to SLO 4.3, SLO 4.4)

8. Discuss the environmental health standards, licensing, and inspection of hotels and
restaurants. (Linked to SLO 4.5, SLO 4.6)

9. Discuss the components of occupational health services. (Linked to SLO 4.7)

10. Discuss pre-employment and periodic medical examinations and workplace occupational

health and safety programmes. (Linked to SLO 4.8)

Answers to Concept Check Questions [Series 4]

Objective questions

11. Chlorination.
12. Biologically.
13. Points.

14. Licence.

15. Rehabilitation.
Short-answer questions

16. Primary treatment physically removes large solids; secondary treatment uses micro-

organisms to break down organic matter biologically.

-
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17. A systematic food safety approach identifying points where hazards are likely and
establishing monitoring and control at each point.

18. Limited access to safe water and sanitation for traders, informal high-turnover trading
conditions, and challenges coordinating standards across many independent traders.

19. Because they present specific water quality and contamination risks requiring dedicated
monitoring and maintenance standards.

20. They allow early detection of emerging work-related health effects, enabling prompt

intervention before serious harm.

Long-answer questions

21. Basic response: Water treatment plants process raw water through-coagulation,
sedimentation, filtration, and disinfection, while sewage treatment plants process
wastewater through primary, secondary, and sometimes tertiary treatment before

discharge.

Value-added response: Environmental health officers provide oversight through routine water
quality testing, verification of consistent treatment process function, and coordination with water

and sanitation authorities.

22. Basic response: Food processing factories follow structured standards including
HACCP-based systematic hazard monitoring, while markets present distinct challenges

given their often informal, high-turnover trading environment.

Value-added response: Informal food trading requires a pragmatic, supportive regulatory
approach offering training and basic infrastructure support, given its significant economic and

food access role in many Nigerian communities.

23. Basic response: Hotels require standards addressing water, sanitation, waste
management, pest control, and, where present, swimming pool water quality, while
restaurants apply core food hygiene principles specifically to food preparation and

service.
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Value-added response: Both require appropriate licensing before operation and periodic
renewal contingent on maintaining standards, with serious non-compliance identified at

inspection potentially resulting in licence suspension or revocation.

24. Basic response: Occupational health services comprise hazard assessment, health

surveillance, first aid and treatment services, health promotion, and rehabilitation support.

Value-added response: This comprehensive scope reflects a holistic approach to worker health
that extends beyond simple hazard avoidance to actively promoting worker wellbeing and

supporting recovery after injury or illness.

25. Basic response: Pre-employment medical examinations establish a baseline health
reference point before work begins, while periodic examinations conducted throughout

employment allow early detection of emerging work-related effects.

Value-added response: Comprehensive occupational health and safety programmes combine
hazard controls with workplace policies, worker training, incident investigation, management

commitment, and active worker participation.

Answers to Pilot Questions [Series 4]

Part 4.1

I. Coagulation and sedimentation, filtration, and disinfection.

2. To destroy remaining disease-causing micro-organisms and ensure microbiological
safety.

3. Primary treatment physically removes large solids; secondary treatment uses micro-
organisms to break down organic matter.

4. To further purify water by removing remaining nutrients or pathogens before discharge or

reusc.
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5. Routine water quality testing and verification that treatment processes are functioning

consistently.
Part 4.2

6. Adequate facility design, ventilation, cross-contamination prevention, and staff hygiene
protocols.

7. A systematic food safety approach identifying hazard-prone points and establishing
monitoring and control at each.

8. Limited access to safe water and sanitation, and difficulty coordinating standards across
many independent traders.

9. Because it depends on maintaining consistent standards across many independently
operating traders in a shared environment.

10. Because informal trading plays a significant economic and food access role, so pure

prohibition is impractical.
Part 4.3

11. Adequate water supply and sanitation, solid waste management, pest control, and
cleanliness of accommodation.

12. Because they present specific water quality and contamination risks requiring dedicated
monitoring.

13. Temperature control, cross-contamination prevention, personal hygiene, ventilation, and
proper waste management.

14.Licensing or registration before operation, subject to periodic renewal contingent on
maintaining standards.

15. Specific corrective requirements or, in serious cases, suspension or revocation of the

operating licence.
Part 4.4

1. Hazard assessment, health surveillance, and first aid and treatment services.
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2. To assess baseline health and fitness for a role before employment, establishing a
reference point for comparison.

3. To allow early detection of emerging work-related health effects before serious harm
develops.

4. Workplace policies and worker training on safe work practices.

5. Because workers are often best positioned to identify practical hazards within their own

immediate work environment.

References and Attributions [Series 4]

1. Park, K. (2021). Park's Textbook of Preventive and Social Medicine (26th ed.).
Banarsidas Bhanot.

2. World Health Organization (2017). Guidelines for drinking-water quality (4th ed.).

3. Codex Alimentarius Commission (2020). General principles of food hygiene, including
HACCP guidelines.

4. International Labour Organization (2019). Occupational safety and health: a strategy for
the future.

Figures, Plates, Tables, and Boxes

1. Figure 4.1: An environmental health officer collecting a water sample at a treatment
plant. Al-generated using the prompt: "A single clean, realistic illustration of an
environmental health officer collecting a water sample at an outdoor treatment facility,
calm professional setting, natural lighting, no text overlays, no multiple panels, accurate
and professional depiction, no graphic detail."

2. Table 4.2: Comparing food processing factories and markets. Al-generated using the
prompt: "Create a clean reference table titled Comparing Food Processing Factories and
Markets, listing feature, food processing factories, and markets. Simple clinical reference
table style with outside border."
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3. Figure 4.3: An environmental health inspector reviewing kitchen hygiene at a restaurant.
Al-generated using the prompt: "A single clean, realistic illustration of an environmental
health inspector reviewing hygiene practices in a restaurant kitchen, calm professional
setting, natural lighting, no text overlays, no multiple panels, accurate and professional
depiction, no graphic detail."

4. Figure 4.4: An occupational health nurse conducting a periodic medical examination for a
worker. Al-generated using the prompt: "A single clean, realistic clinical illustration of
an occupational health nurse examining a seated worker at a simple workplace clinic,
calm professional setting, soft natural lighting, no text overlays, no multiple panels,

respectful and accurate depiction, no graphic medical detail."
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Series 5: The Medical Officer of Health and

Primary Health Care Administration

e Part5.1: Role of the Medical Officer of Health
o Sub Part 5.1.1: Definition and appointment of the Medical Officer of Health
o Sub Part 5.1.2: The MOH as coordinator/director of PHC services at LGA level
o Sub Part 5.1.3: The MOH as head of health workers at LGA level
e Part5.2: Administrative Functions of the Medical Officer of Health
o Sub Part 5.2.1: Administrative functions and budgeting for health services
o Sub Part 5.2.2: Relationship-with LGA administrative and legislative leadership

o Sub Part 5.2.3: Adviser to the LGA chairman and Head of Local Government

Administration
e Part 5.3: Technical Functions and Organisation of PHC Services
o Sub Part 5.3.41: Technical functions of the Medical Officer of Health
o Sub Part 5.3.2: Organisation of primary health care services at LGA level
o Sub Part 5.3.3: Supervision and evaluation of health programmes in the LGA
e Part 5.4: Training, Manpower Development, and Collaboration

o Sub Part 5.4.1: Training and manpower development for health workers in the

LGA
o Sub Part 5.4.2: Collaboration with the state ministry of health management board

o Sub Part 5.4.3: Integrating the MOH's role into the broader health system

-
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Introduction

In the last Series, we explored water and sewage treatment plants, food processing facilities,
markets, hotels, restaurants, and occupational health services. We now conclude this course by
examining the specific individual responsible for coordinating and directing much of this
environmental and occupational health activity at local government level in Nigeria, the Medical
Officer of Health, commonly known as MOH. Picture the Medical Officer of Health for a local
government area chairing a monthly meeting with community health workers, reviewing
environmental health inspection reports alongside primary health care programme data, before
heading to a meeting with the LGA chairman to advise on the coming year's health budget.

Understanding this central administrative and technical role is the focus of this final Series.

The aim of this Series is to equip you with a clear understanding of the role of the Medical
Officer of Health, their administrative and technical functions, the organisation and supervision
of primary health care services at local government level, and their collaboration with local and

state health authorities.

This Series begins with the role of the Medical Officer of Health, before turning to their
administrative functions. Next, we examine their technical functions and organisation of

PHC services, before concluding with training, manpower development, and collaboration.

Series Learning Qutcomes

At the end of this Series, you should be able to:

e . SLO 5.1: define the Medical Officer of Health and describe their role as
coordinator/director of PHC services and head of health workers at LGA level

e SLO 5.2: describe the administrative functions of the Medical Officer of Health,
including budgeting

e SLO 5.3: describe the Medical Officer of Health's relationship with LGA administrative
and legislative leadership, including their advisory role

-
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e SLO 5.4: describe the technical functions of the Medical Officer of Health

e SLO 5.5: describe the organisation, supervision, and evaluation of primary health care
services at LGA level

e SLO 5.6: describe training and manpower development for health workers in the LGA

e SLO 5.7: describe collaboration with the state ministry of health management board, and

e SLO 5.8: describe how the Medical Officer of Health's role integrates into the broader

health system.

5.1 Role of the Medical Officer of Health
5.1.1 definition and appointment of the medical officer of health

The senior public health authority at local government level

The Medical Officer of Health, or MOH, is a senior qualified medical practitioner appointed to
provide overall public health leadership within a designated local government area, or LGA, in
Nigeria, generally required to possess appropriate postgraduate training or experience in public

health or community medicine given the considerable breadth of responsibility the role carries.

The MOH occupies aposition combining substantial clinical and public health expertise with
significant administrative authority, distinguishing the role from that of a purely clinical
practitioner, and reflecting the genuinely hybrid nature of local government public health

leadership examined throughout the remainder of this Series.

Fill in the blank: The Medical Officer of Health is a senior qualified medical practitioner

appointed to provide overall public health leadership within a designated local government

5.1.2 the moh as coordinator/director of phc services at Iga level

The MOH serves as the coordinator, or director, of primary health care services within their
local government area, responsible for overseeing the network of health facilities, from primary

-
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health centres to smaller health posts, delivering primary health care services, discussed in an

earlier related course, to the local population.

In this coordinating capacity, the MOH ensures that primary health care services across the LGA
are delivered in a broadly consistent, coherent manner, avoiding unnecessary duplication/of
effort between individual facilities while ensuring adequate coverage of essential services across

the entire geographic area under their responsibility.

Fill in the blank: As coordinator of primary health care services, the MOH ensures services
across the LGA are delivered in a broadly consistent, coherent manner, avoiding unnecessary

between facilities.
5.1.3 the moh as head of health workers at 1ga level

The MOH additionally serves as the head of health workers within the local government area,
holding overall responsibility for the professional supervision, conduct, and performance of
health staff working across LGA health facilities, a leadership role that closely parallels the
professional standards discussed in relation to the Medical and Dental Council of Nigeria in an

earlier related course.

As head of health workers, the MOH is generally responsible for ensuring health workers within
the LGA receive appropriate professional support, adequate working conditions, and access to
the training and manpower development opportunities discussed later in this Series, reflecting a

leadership responsibility extending well beyond narrow technical oversight alone.

Fill in the blank: As head of health workers at LGA level, the MOH is responsible for the

professional supervision, conduct, and of health staff.

-
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Figure 5.1: A Medical Officer of Health reviewing facility reports at an LGA health office desk.

Pilot questions 5.1

e Define the Medical Officer of Health. (Linked to SLO 5.1)

o Explain why the MOH role combines clinical and administrative expertise. (Linked to
SLO 5.1)

e Describe the MOH's role as coordinator of PHC services at LGA level. (Linked to SLO
5.1)

o Explain how the MOH avoids duplication of effort between individual health facilities.
(Linked to SLOS5.1)

e Describe the MOH's responsibilities as head of health workers at LGA level. (Linked to
SLO 5.1)

5,2 Administrative Functions of the Medical Officer of Health

5.2.1 administrative functions and budgeting for health services

-
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Managing the practical resources of local health services

The MOH holds substantial administrative responsibility, including planning and preparing the
annual health services budget for the LGA, overseeing procurement of essential medical
supplies and equipment, and ensuring efficient, accountable use of available health resources

across all facilities within their area of responsibility.

Effective health services budgeting requires the MOH to balance competing priorities across
preventive, curative, and rehabilitative services, discussed in relation to levels of prevention in an
earlier related course, within generally limited available resources, requiring careful

prioritisation informed by local health needs and available epidemiological data:

Fill in the blank: Effective health services budgeting requires the MOH to balance competing

priorities within generally limited available
5.2.2 relationship with Iga administrative and legislative leadership

The MOH maintains a close working relationship with the broader administrative and
legislative leadership of the local government area, including the LGA chairman and elected
legislative councillors, requiring the MOH to communicate health needs and priorities effectively
to non-health specialist decision makers responsible for overall LGA governance and resource

allocation.

This relationship additionally requires the MOH to navigate the practical reality that health
services compete with other important local government priorities, such as roads, education, and
general administration, for limited local government resources, meaning effective advocacy
and clear communication of health priorities represent an essential, ongoing part of the MOH's

administrative role.

Fillin the blank: The MOH's relationship with LGA leadership requires effective advocacy,

since health services compete with other local government priorities for limited

3-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION
STUDENTS



5.2.3 adviser to the LGA chairman and head of local government administration

The MOH serves as the principal technical adviser to the LGA chairman and the Head of Local
Government Administration, commonly referred to as HOLGA, on health and other closely
related matters, providing expert guidance to inform local government decision making on

issues with significant public health implications.

This advisory function requires the MOH to translate complex technical public health
information into clear, actionable guidance accessible to non-specialist administrative
leadership, a communication skill distinct from, but equally important as, the MOH's clinical and

technical public health expertise discussed throughout this Series.

Fill in the blank: The MOH's advisory function requires translating complex technical public

health information into clear, actionable guidance ac¢essible to non-specialist administrative

Table 5.2: Comparing the MOH's coordinating and advisory roles.

Feature Coordinating role (PHC services) | Advisory role (LGA leadership)
Main audience Health facilities and health workers | LGA chairman and HOLGA
Consistent delivery of health Informing broader local
Main focus i ..
services government decisions

. . . ) ] Clear communication to non-
Key skill required Technical and operational oversight o '
specialist leadership

Pilot questions 5.2

1. Describe the MOH's administrative functions, including budgeting. (Linked to SLO 5.2)

2.. Explain why effective health services budgeting requires careful prioritisation. (Linked to
SLO 5.2)

3. Describe the MOH's relationship with LGA administrative and legislative leadership.
(Linked to SLO 5.3)

-
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4. Explain why health services must compete with other LGA priorities for resources.
(Linked to SLO 5.3)

5. Describe the MOH's advisory role to the LGA chairman and HOLGA. (Linked to SLO
5.3)

5.3 Technical Functions and Organisation of PHC Services
5.3.1 technical functions of the medical officer of health

Applying public health expertise to local decision making

Beyond administrative responsibilities, the MOH performs substantial technical functions,
including analysis of local health data and epidemiological trends, discussed in relation to
disease surveillance in an earlier related course, and provision of expert clinical and public health

guidance to inform local health programme planning and priority setting.

The MOH's technical functions additionally include oversight of specific environmental and
occupational health activities discussed throughout this course, such as food hygiene inspection
and vector control, ensuring these technical activities are conducted to appropriate professional

standards across the LGA.

Fill in the blank: The MOH's technical functions include analysis of local health data and

epidemiological to inform programme planning.
5.3.2 organisation of primary health care services at Iga level

The MOH holds responsibility for the overall organisation of primary health care services
within the LGA, including appropriate geographic distribution of health facilities to ensure
reasonable population access, coordination of referral pathways between primary health centres
and higher level facilities, and ensuring consistent availability of essential medicines and

supplies across facilities.

-
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Effective organisation of primary health care services additionally requires the MOH to ensure
appropriate integration of the various vertical health programmes, such as immunisation and
maternal health services, into a coherent, comprehensive primary health care delivery system,
rather than allowing individual programmes to operate as entirely separate, uncoordinated

activities.

Fill in the blank: Effective organisation of primary health care services requires ensuting

appropriate integration of vertical health programmes into a coherent delivery
5.3.3 supervision and evaluation of health programmes in the lga

The MOH is responsible for ongoing supervision of all health programmes operating within the
LGA, including routine supportive supervisory visits to individual health facilities, review of
programme performance data, and prompt identification and correction of any significant

deficiencies in service delivery.

This supervisory responsibility extends to systematic evaluation of health programme outcomes,
assessing whether specific health programmes are achieving their intended objectives, and using
this evaluation evidence to inform ongoing programme improvement, reflecting the same
evidence-based programme management principles discussed in relation to surveillance data in

an earlier related course.

Fill in the blank: The MOH's supervisory responsibility extends to systematic evaluation of

health programme outcomes, assessing whether programmes are achieving their intended
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Figure 5.3: A Medical Officer of Health conducting a supportive supervisory visit to a primary

health centre.

Pilot questions 5.3

1. Describe the technical functions of the Medical Officer of Health. (Linked to SLO 5.4)

2. Describe the MOH's responsibilities in organising primary health care services at LGA
level. (Linked to SLO 5.5)

3. Explain why integration of vertical health programmes is important within primary health
care organisation. (Linked to SLO 5.5)

4. Describe the MOH's supervisory responsibilities over health programmes in the LGA.
(Linked to SLO 5.5)

5. Explain the purpose of evaluating health programme outcomes. (Linked to SLO 5.5)
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5.4 Training, Manpower Development, and Collaboration
5.4.1 training and manpower development for health workers in the Iga

Sustaining a competent local health workforce

The MOH holds responsibility for training and manpower development of health.-workers
within the LGA, including organising or arranging relevant continuing professional development
opportunities, discussed in relation to the Medical and Dental Council of Nigeria in an earlier
related course, and identifying specific training needs based on local health priorities and

identified performance gaps.

Manpower development additionally encompasses broader workforce planning, ensuring the
LGA maintains an adequate number of appropriately skilled health workers across its facilities,
and identifying and addressing specific workforce shortages or skills gaps that may compromise

effective delivery of health services within the local government area.

Fill in the blank: Manpower development encompasses broader workforce planning, ensuring

the LGA maintains an adequate number of appropriately skilled health
5.4.2 collaboration with the state ministry of health management board

The MOH maintains ongoing collaboration with the state ministry of health management
board, reporting on local health programme performance, participating in state-level health
planning and coordination activities, and ensuring local health programmes remain aligned with

broader state and national health policy priorities and standards.

This collaborative relationship additionally facilitates access to state-level technical support,
additional resources during health emergencies, and participation in state-coordinated training
and capacity building initiatives, reflecting the multi-level governance structure characteristic of

Nigeria's broader health system, extending from LGA through state to federal level.

Fill in the blank: Collaboration with the state ministry of health management board ensures
local health programmes remain aligned with broader state and national health policy

-

a-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION
STUDENTS



5.4.3 integrating the moh's role into the broader health system

The MOH's overall role integrates administrative, technical, and advisory functions, discussed
throughout this Series, into a single coherent local government public health leadership position,
situated at the essential interface between community-level health service delivery and the

broader state and national health system examined throughout this course.

This integrative position means the MOH functions as a critical practical link translating national
and state health policy into effective local implementation, while simultaneously ensuring local
health needs and priorities are appropriately communicated upward within the broader health
system, a genuinely bidirectional role of considerable importance to Nigeria's overall public

health system performance.

Fill in the blank: The MOH functions as a critical practical link translating national and state

health policy into effective local

Al-Generated

P

Figure 5.4: Health workers attending a training workshop led by the Medical Officer of Health.
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Pilot questions 5.4

1. Describe the MOH's responsibilities for training and manpower development in the LGA.
(Linked to SLO 5.6)

2. Explain the purpose of workforce planning within manpower development. (Linked to
SLO 5.6)

3. Describe the MOH's collaboration with the state ministry of health management board.
(Linked to SLO 5.7)

4. Explain how this collaboration facilitates access to state-level support. (Linked.to SLO
5.7)

5. Explain how the MOH's role integrates into the broader Nigerian health system. (Linked
to SLO 5.8)

-
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Series Summary

This final Series examined the Medical Officer of Health, beginning with their role, definition
and appointment, their function as coordinator or director of primary health care services at LGA
level, and their position as head of health workers within the local government area, before
turning to their administrative functions, budgeting for health services, their relationship with
LGA administrative and legislative leadership, and their advisory role to the LGA chairman and

Head of Local Government Administration.

We then examined the MOH's technical functions and organisation of primary health care
services, including the supervision and evaluation of health programmes across the LGA, before
concluding with training, manpower development, and collaboration, including collaboration
with the state ministry of health management board and the mtegration/of the MOH's role into
the broader health system. Having worked through this Series, and indeed this entire course, you
should now possess a comprehensive understanding of environmental and occupational health
practice in Nigeria, from urbanisation and pollution through food hygiene, vector control, and the
specific services delivering environmental health, to the essential local government leadership

role of the Medical Officer of Health that ties this entire system together.

Glossary of Terms

1. Medical Officer of Health (MOH): the senior public health leader for a local
government area in Nigeria.

2. Local government area (LGA): an administrative division of a Nigerian state
responsible for local governance functions.

3. Coordinator/director of PHC services: the MOH's role overseeing the delivery of
primary health care across the LGA.

4. Health services budgeting: the process of planning and allocating financial resources for
health services.

5. Head of Local Government Administration (HOLGA): the senior administrative

official of an LGA, advised by the MOH on health matters.
P
D
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6. Technical functions: the MOH's expert public health and clinical advisory
responsibilities.

7. Vertical health programme: a specific disease or service programme, such as
immunisation, requiring integration into general PHC services.

8. Supportive supervision: routine supervisory visits aimed at identifying and correcting
service delivery deficiencies.

9. Programme evaluation: systematic assessment of whether a health programme is
achieving its intended objectives.

10. Manpower development: training and workforce planning to sustain an adequate,
skilled health workforce.

11. State ministry of health management board: the state-level health authority with
which the MOH collaborates and reports.

12. Multi-level governance: a health system structure extending from local government

through state to federal level.
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Concept Check Questions [Series 5]

Objective questions

o The Medical Officer of Health provides overall public health leadership within a
designated local government

o Effective health services budgeting requires the MOH to balance competing priorities
within limited available

e The MOH serves as the principal technical adviser to the LGA chairman and the Head of
Local Government

o Effective organisation of primary health care services requires integration of vertical
health programmes into a coherent delivery

o The MOH functions as a critical link translating national‘and state health policy into

effective local
Short-answer questions

1. Explain why the MOH role combines clinical and administrative expertise.

2. Describe the MOH's advisory role to the LGA chairman and HOLGA.

3. Explain why integration of vertical health programmes is important within primary health
care organisation.

4. Describe the MOH's collaboration with the state ministry of health management board.

5. Explain how the MOH's role integrates into the broader Nigerian health system.

Long-answer questions

6. Discuss the role of the Medical Officer of Health as coordinator of PHC services and
head of health workers at LGA level. (Linked to SLO 5.1)

7." Discuss the administrative functions of the Medical Officer of Health, including
budgeting and their relationship with LGA leadership. (Linked to SLO 5.2, SLO 5.3)

8. Discuss the technical functions and organisation of primary health care services by the

Medical Officer of Health. (Linked to SLO 5.4, SLO 5.5)
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9. Discuss training and manpower development for health workers in the LGA. (Linked to
SLO 5.6)
10. Discuss collaboration with the state ministry of health management board and how the

MOH's role integrates into the broader health system. (Linked to SLO 5.7, SLO 5.8)

Answers to Concept Check Questions [Series 5]

Objective questions

11. Area.

12. Resources.

13. Administration.
14. System.

15. Implementation.
Short-answer questions

16. Because the role combines substantial clinical and public health expertise with significant
administrative authority.

17. The MOH provides expert technical guidance to inform LGA decision making on health
and related matters.

18. Because it prevents individual programmes from operating as entirely separate,
uncoordinated activities.

19. The MOH reports on programme performance, participates in state-level planning, and
ensures alignment with state and national policy.

20. The MOH translates national and state health policy into local implementation while

communicating local needs upward within the system.
Long-answer questions

21. Basic response: The MOH serves as coordinator of PHC services, overseeing the health
facility network across the LGA to ensure coherent, non-duplicative service delivery.

-
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Value-added response: As head of health workers, the MOH holds overall responsibility for
professional supervision, conduct, and support of LGA health staff, extending well beyond

narrow technical oversight alone.

22. Basic response: The MOH's administrative functions include planning the health
services budget, overseeing procurement, and balancing competing preventive, curative,

and rehabilitative priorities within limited resources.

Value-added response: This requires close, ongoing engagement with LGA administrative and
legislative leadership, including serving as principal adviser to the LGA ‘chairman and HOLGA,

effectively communicating health priorities to non-specialist decision makers.

23. Basic response: The MOH's technical functions include analysing local health data and
providing expert guidance on programme planning; extending to oversight of

environmental and occupational health activities.

Value-added response: Organising PHC services requires appropriate facility distribution,
referral coordination, and integration‘of vertical programmes, supported by ongoing supervision

and evaluation of health programme performance across the LGA.

24. Basic response: The MOH is responsible for training and manpower development of
LGA health workers, arranging continuing professional development and identifying

specific training needs based on local priorities and performance gaps.

Value-added response: This extends to broader workforce planning, ensuring an adequate
number of appropriately skilled health workers and addressing workforce shortages that could

compromise service delivery.

25. Basic response: The MOH collaborates with the state ministry of health management
board, reporting on programme performance and ensuring alignment with state and

national health policy.

-
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Value-added response: This integrates the MOH's role into the broader multi-level Nigerian
health system, functioning as a critical bidirectional link translating policy into local

implementation while communicating local needs upward.

Answers to Pilot Questions [Series 5]

Part 5.1

1. A senior qualified medical practitioner appointed to provide overall public health
leadership within a designated LGA.

2. Because it combines substantial clinical and public health expertise with significant
administrative authority.

3. The MOH oversees the network of health facilities delivering primary health care
services across the LGA.

4. By ensuring services are delivered in-a broadly consistent, coherent manner across all
facilities.

5. Overall responsibility for professional supervision, conduct, and performance of health

staff in the LGA.

Part 5.2

6. Planning and preparing the health services budget, overseeing procurement, and ensuring
accountable resource use.

7. Because resources are generally limited and must be balanced across preventive, curative,
and rehabilitative priorities.

8., The MOH communicates health needs and priorities to the LGA chairman and legislative
councillors.

9. Because health competes with other important local government priorities, such as roads

and education, for limited resources.
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10. The MOH provides expert technical guidance to inform decision making on health and

related matters.

Part 5.3

11. Analysis of local health data and epidemiological trends, and provision of expert
guidance for programme planning.

12. Ensuring appropriate facility distribution, referral pathway coordination, and consistent
medicine and supply availability.

13. Because it prevents programmes from operating as separate, uncoordinated activities
within the health system.

14. Routine supportive supervisory visits, review of performance data, and correction of
identified deficiencies.

15. To assess whether programmes are achieving their intended objectives and to inform

ongoing improvement.

Part 5.4

1. Organising continuing professional development and identifying training needs based on
local priorities-and performance gaps.

2. To ensure an adequate number of appropriately skilled health workers and address
workforce shortages.

3. Reporting on programme performance and participating in state-level health planning and
coordination.

4. It provides access to state-level technical support, additional emergency resources, and
coordinated training initiatives.

5. The MOH translates national and state policy into local implementation while

communicating local needs upward within the system.
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Figures, Plates, Tables, and Boxes

1. Figure 5.1: A Medical Officer of Health reviewing facility reports at an LGA health
office desk. Al-generated using the prompt: "A single clean, realistic illustration of a
senior health official reviewing reports at an office desk in a local government health
office, calm professional setting, soft indoor lighting, no text overlays, no multiple
panels, accurate and professional depiction, no graphic detail."

2. Table 5.2: Comparing the MOH's coordinating and advisory roles. Al-generated using the
prompt: "Create a clean reference table titled Comparing the MOH Coordinating and
Advisory Roles, listing feature, coordinating role, and advisory role. Simple clinical
reference table style with outside border."

3. <Figure 5:3: A Medical Officer of Health conducting a supportive supervisory visit to a
primary health centre. Al-generated using the prompt: "A single clean, realistic
illustration of a senior health official discussing performance with facility staff during a
supervisory visit at a primary health centre, calm professional setting, natural lighting, no
text overlays, no multiple panels, accurate and professional depiction, no graphic detail."

4. Figure 5.4: Health workers attending a training workshop led by the Medical Officer of
Health. Al-generated using the prompt: "A single clean, realistic illustration of health

workers attending a training workshop led by a senior official at a simple training venue,
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calm professional setting, natural lighting, no text overlays, no multiple panels, accurate

and professional depiction, no graphic detail."
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