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Series 1: Foundations of Medical History

o Part 1.1: Origins and Ancient Medicine
o Sub Part 1.1.1: Prehistoric and primitive medicine
o Sub Part 1.1.2: Ancient Egyptian and Mesopotamian medicine
o Sub Part 1.1.3: Greek and Roman medicine

o Part 1.2: Medieval to Early Modern Medicine

o Sub Part 1.2.1: Islamic and medieval European medicine
o Sub Part 1.2.2: The Renaissance and scientific revolution in medicine

o Sub Part 1.2.3: The eighteenth and nineteenth century: anatomy, germ theory, and
surgery

o Part 1.3: Medicine in the Modern Era and in Africa
o Sub Part 1.3.1: Twentieth century landmarks in medicine
o Sub Part 1.3.2: History of medicine in Africa and Nigeria

o Sub Part 1.3.3: Why medical history matters for clinical practice



Introduction

Medicine is one of the oldest human endeavours, stretching from the earliest attempts to treat
wounds and fever in prehistoric communities to the genomic and robotic medicine of the present;
understanding this history is not merely an exercise in scholarship but a practical orientation to
the profession the student is entering, revealing how the ideas, practices, and institutions of the

present emerged from centuries of accumulated knowledge, error, revision, and discovery.

This Series traces the history of medicine from its ancient origins through the great
transformative periods of the Renaissance, the scientific revolution, and the germ theory era, to
the landmark achievements of the twentieth century and the specific history of medicine in
Africa and Nigeria; it grounds the student in the heritage of their profession and in the
recognition that medicine is a dynamic, socially embedded discipline whose current form is

shaped by history as much as by biology.

Series Learning Qutcomes
Upon completing this Series, you should be able to:

e SLO 1.1 describe the origins of medicine in prehistoric and ancient civilisations and
identify the contributions of Egyptian, Greek, and Roman medical traditions,

e SLO 1.2 explain the contributions of Islamic scholars and Renaissance anatomists to the
development of modern medicine, and describe the landmark discoveries of the
eighteenth and nineteenth centuries, and

e SLO 1.3 identify major twentieth century landmarks in medicine, outline the history of
medicine in Africa and Nigeria, and explain the relevance of medical history to

contemporary clinical practice.



1.1 Origins and Ancient Medicine

1.1.1 Prehistoric and primitive medicine

The earliest medicine was inseparable from magic and religion; prehistoric people attributed
illness to supernatural forces including the displeasure of spirits, the intrusion of evil objects into
the body, or the violation of taboos; healing was therefore the work of the shaman or medicine
man, who combined ritual, prayer, and plant-based remedies to restore balance between the
patient and the spirit world; trepanation, the drilling of holes in the skull, is the oldest
documented surgical procedure, evidenced by healed skull specimens from Neolithic sites dating

back 7,000 years.

Despite their supernatural framework, early healers accumulated genuine empirical knowledge
about plants, wounds, and infection through generations of observation; many medicinal plants
used by traditional healers worldwide contain pharmacologically active compounds later
validated by modern science, suggesting that empirical learning operated alongside ritual
explanation; this dual character of primitive medicine, part magic and part observation, persists
in some traditional healing systems to the present day and is relevant to the clinical encounter in

communities where traditional medicine remains the first resort.

Fill in the blank: , the drilling of holes in the skull, is the oldest documented surgical
procedure, with healed specimens found at Neolithic sites dating back approximately 7,000

years.
1.1.2 Ancient Egyptian and Mesopotamian medicine

Ancient Egyptian medicine represents one of the earliest systematic medical traditions,
documented in a series of papyri dating from approximately 1600 BCE; the Edwin Smith
Papyrus, the oldest known surgical text, describes 48 cases of wounds, fractures, and dislocations
in a rational, symptom-based format free of magical explanation, demonstrating a remarkable
capacity for clinical observation; the Ebers Papyrus contains over 700 remedies for a wide range
of conditions and reveals the parallel existence of rational and magical approaches within

Egyptian medicine.



Mesopotamian medicine, practised in Babylon and Assyria, relied heavily on divination and
omen reading to diagnose illness, interpreting the shapes of animal livers and the movements of
stars as indicators of prognosis; the Code of Hammurabi (approximately 1754 BCE) contains the
earliest known medical regulations, specifying fees for surgical procedures and penalties for
failed operations; despite its primarily magico-religious character, Mesopotamian medicine
documented clinical observations of epilepsy, depression, and stroke that align closely with

modern diagnostic categories.

Fill in the blank: The Edwin Papyrus, dating to approximately 1600 BCE, is the oldest
known surgical text and describes 48 cases of wounds and fractures in a rational, symptom-based

format largely free of magical explanation.

1.1.3 Greek and Roman medicine

Greek medicine represents the most decisive early step toward a rational, naturalistic
understanding of disease; Hippocrates of Cos (approximately 460 to 370 BCE), regarded as the
father of medicine, taught that diseases have natural rather than supernatural causes, that careful
observation of patients and their environment provides the basis for diagnosis and prognosis, and
that the physician role is to support the body natural healing capacity; the Hippocratic Corpus, a
collection of approximately 60 texts attributed to Hippocrates and his school, includes the Oath,

case histories, and treatises on nutrition, prognosis, and epidemics.

Galen of Pergamon (129 to 216 CE) synthesised Greek medical knowledge into a comprehensive
system that dominated Western medicine for over a thousand years; his anatomical work, based
primarily on dissections of animals since human dissection was restricted in Rome, contained
significant errors that were not corrected until Vesalius in the sixteenth century; his concept of
the four humours (blood, phlegm, yellow bile, and black bile) as the basis of health and disease,
though incorrect, provided a coherent explanatory framework that guided medical practice

throughout the medieval period.

Fill in the blank: of Cos is regarded as the father of medicine for establishing that
diseases have natural rather than supernatural causes and that careful patient observation

provides the basis for diagnosis and prognosis.
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Figure 1.1: Timeline of ancient and classical medicine

Pilot questions 1.1

1. Describe the character of prehistoric medicine and explain why trepanation is considered
significant.

2. Distinguish between the Edwin Smith Papyrus and the Ebers Papyrus.
Explain the major contributions of Hippocrates to the development of medicine.

4. Describe Galen contributions and explain why his authority persisted for so long despite

containing errors.
1.2 Medieval to Early Modern Medicine
1.2.1 Islamic and medieval European medicine

The Islamic golden age (eighth to thirteenth centuries) preserved and extended the Greek
medical tradition at a time when much of it had been lost to Western Europe; Ibn Sina

(Avicenna, 980 to 1037 CE) wrote the Canon of Medicine, a vast encyclopaedia that synthesised



Greek, Persian, and Indian medical knowledge and served as the primary medical textbook in
both Islamic and European universities for over five centuries; Ibn al-Nafis (1213 to 1288 CE)
described the pulmonary circulation of blood three centuries before Harvey, a contribution long

overlooked in Western historiography.

Medieval European medicine was dominated by the Church and by Galenic authority;
universities such as Salerno, Bologna, and Montpellier established formal medical education
from the eleventh century onward, but teaching remained largely textual and theoretical rather
than based on clinical observation or dissection; the Black Death of 1347 to 1351, which killed
approximately one third of the European population, forced practical engagement with epidemic
disease and stimulated early public health measures including quarantine, isolation of the sick,

and the appointment of municipal health officers.

Fill in the blank: Ibn (Avicenna) wrote the Canon of Medicine in the eleventh century,
a comprehensive medical encyclopaedia that served as the primary textbook in Islamic and

European universities for over five centuries.

1.2.2 The Renaissance and scientific revolution in medicine

The Renaissance (fourteenth to seventeenth centuries) brought a spirit of inquiry and a return to
direct observation that transformed medicine; Andreas Vesalius (1514 to 1564), a Flemish
anatomist at Padua, performed systematic human dissections and published De Humani Corporis
Fabrica in 1543, revealing numerous errors in Galen anatomy and establishing the principle that
knowledge of the body must come from direct observation rather than ancient authority; his work

is regarded as the foundation of modern anatomy.

William Harvey (1578 to 1657) demonstrated through meticulous quantitative reasoning and
experiment that blood circulates continuously through the body, driven by the heart as a pump,
publishing De Motu Cordis in 1628; this overthrew the Galenic view that blood was
continuously produced and consumed by the liver and established the experimental method as
the foundation of physiological knowledge; together, Vesalius and Harvey represent the decisive

shift from authority-based to observation-based medicine.



Fill in the blank: Andreas published De Humani Corporis Fabrica in 1543, correcting
Galen anatomical errors through systematic human dissection and establishing the principle that

anatomical knowledge must come from direct observation.
1.2.3 The eighteenth and nineteenth century: anatomy, germ theory, and surgery

The eighteenth and nineteenth centuries witnessed a cascade of discoveries that created the
framework of modern medicine; Edward Jenner introduced vaccination against smallpox in 1796
based on the observation that milkmaids exposed to cowpox were protected from smallpox; John
Snow traced the 1854 Broad Street cholera outbreak in London to a contaminated water pump,
establishing the epidemiological method and the concept of disease transmission before the
causative organism was identified; Rene Laennec invented the stethoscope in 1816, transforming

the physical examination of the chest.

Louis Pasteur demonstrated through elegant experiments that fermentation and putrefaction are
caused by microorganisms, establishing the germ theory of disease; Robert Koch identified the
causative agents of tuberculosis (1882) and cholera (1883) and formulated Koch postulates, the
criteria for establishing that a specific organism causes a specific disease; Joseph Lister applied
Pasteur germ theory to surgery, introducing antiseptic technique in 1867 and transforming
operative mortality; these discoveries collectively established the microbial basis of infectious

disease and created modern surgical safety.

Fill in the blank: Robert identified the causative agents of tuberculosis in 1882 and
cholera in 1883 and formulated the postulates that define the criteria for establishing a causal

relationship between a microorganism and a specific disease.
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Figure 1.2: Key figures of the medical revolution: 1543 to 1900

Pilot questions 1.2

Explain the contributions of Ibn Sina to the preservation and development of medical

knowledge.

Explain why Vesalius work was considered revolutionary in the context of his time.

Describe Harvey demonstration of the circulation of blood and explain its significance.

Explain the contributions of Pasteur, Koch, and Lister to the germ theory era.

1.3 Medicine in the Modern Era and in Africa

1.3.1 Twentieth century landmarks in medicine

The twentieth century produced more medical advances than all preceding centuries combined,

Alexander Fleming discovered penicillin in 1928, and Howard Florey and Ernst Chain developed

it into a clinically usable antibiotic by 1945, inaugurating the antibiotic era that transformed the




treatment of bacterial infections; the discovery of insulin by Banting and Best in 1921 converted
type 1 diabetes from a rapidly fatal disease into a manageable chronic condition; the
development of effective vaccines against polio (Salk and Sabin, 1950s), measles, and other

childhood diseases dramatically reduced child mortality worldwide.

Landmark developments of the latter twentieth century include the discovery of the structure of
DNA by Watson, Crick, Franklin, and Wilkins in 1953, which opened the era of molecular
medicine; the eradication of smallpox declared by the WHO in 1980, the first deliberate
eradication of an infectious disease; the identification of HIV in 1983 and the subsequent
development of antiretroviral therapy; the introduction of computed tomography (CT), magnetic
resonance imaging (MRI), and minimally invasive surgery; and the completion of the Human
Genome Project in 2003, which sequenced the entire human genome and opened the era of

genomic medicine.

Fill in the blank: Alexander discovered penicillin in 1928, and it was developed into a
clinical antibiotic by Florey and Chain by 1945, inaugurating the antibiotic era and transforming

the treatment of bacterial infections.
1.3.2 History of medicine in Africa and Nigeria

Africa has its own long tradition of medical knowledge; traditional African medicine, practised
by herbalists, diviners, and healers across the continent, developed extensive pharmacopoeia of
plant-based remedies, many of which have pharmacological validity; the ancient medical
tradition of Alexandria in Egypt and the Islamic medical schools of Timbuktu and other West
African cities show that systematic medical knowledge was cultivated in Africa long before
European contact; colonial medicine introduced Western biomedical practices while
simultaneously undermining indigenous healing systems and creating racially segregated

healthcare structures.

In Nigeria, the history of formal Western medicine begins with the establishment of the Lagos
colonial hospital in 1861; the first medical school, the University of Ibadan College of Medicine,
was founded in 1948; Nigeria had its first indigenous professor of medicine, Professor T.A.

Lambo, whose work on African psychiatry achieved international recognition; the establishment



of teaching hospitals in Ibadan, Lagos, Enugu, and other cities progressively built the framework
of modern Nigerian medicine; challenges of post-independence healthcare development include

brain drain, inadequate funding, and the need to integrate traditional and biomedical medicine.

Fill in the blank: The first medical school in Nigeria, the University of College of
Medicine, was founded in 1948, marking the beginning of formal indigenous medical education

in the country.
1.3.3 Why medical history matters for clinical practice

The history of medicine is not a museum exhibit but a living resource for clinical practice;
understanding how diagnostic concepts evolved helps the clinician appreciate that current
categories are working hypotheses rather than fixed truths, and that future advances may revise
them as fundamentally as germ theory revised the humoral model; the history of medical errors,
from Galen anatomy to thalidomide, teaches humility and the necessity of evidence over
authority; and the history of medical ethics, from the Hippocratic Oath through the Nuremberg
Code and the Declaration of Helsinki, provides the moral foundations on which modern clinical

and research practice rests.

For Nigerian medical students specifically, knowledge of the colonial history of medicine in
Africa illuminates the structural inequalities in global health that persist today, including the
concentration of pharmaceutical research in high-income countries and the relative neglect of
diseases affecting low-income populations; it also affirms the value of indigenous knowledge
systems as resources for drug discovery and community health; and it places the student work
within a tradition of healing that stretches back thousands of years, providing a sense of vocation

and professional identity that sustains commitment through the demands of medical training.

Fill in the blank: The Nuremberg (1947), developed in response to Nazi medical
experiments, established the foundational principles of research ethics including voluntary
informed consent, which became the basis of the Declaration of Helsinki and modern clinical

research ethics.



Pilot questions 1.3

1. Name four major medical landmarks of the twentieth century and explain the significance

of each.
2. Describe the history of formal medical education in Nigeria.

3. Explain three reasons why knowledge of medical history is relevant to a Nigerian

medical student.

4. Explain the contribution of traditional African medicine to contemporary healthcare.



Series Summary

This Series traced the history of medicine from its origins in prehistoric healing and ancient
civilisations through the transformative epochs of the Renaissance and the germ theory era to the
landmark discoveries of the twentieth century. Egyptian, Greek, Islamic, and European
contributions were examined in sequence, showing how each tradition built upon and sometimes
corrected what preceded it; the shift from supernatural to naturalistic explanations initiated by
Hippocrates, systematised by Galen, corrected by Vesalius, and extended by Harvey and the

germ theorists represents the defining intellectual movement of Western medical history.

The history of medicine in Africa and Nigeria was situated within this broader narrative,
affirming the existence of indigenous African medical knowledge before colonialism and tracing
the development of formal Western medical education in Nigeria from 1861 to the present; the
Series concluded by establishing why this history is practically relevant to clinical work,
providing the intellectual humility, ethical foundations, and professional identity that sustain

good medical practice.

Glossary of Terms

o Antiseptic technique: the use of chemical agents to destroy or inhibit microorganisms
during surgical procedures, introduced by Joseph Lister in 1867 based on Pasteur germ

theory.

e Canon of Medicine: the encyclopaedic medical text written by Ibn Sina (Avicenna) in
the eleventh century, used as a primary textbook in Islamic and European universities for

over five centuries.

e Edwin Smith Papyrus: the oldest known surgical text, dating to approximately 1600
BCE, describing 48 cases of wounds and fractures in a rational, observation-based

format.



Germ theory: the theory that specific microorganisms cause specific infectious diseases,

established by Pasteur and Koch in the nineteenth century.

Hippocratic Oath: the ethical pledge attributed to Hippocrates committing physicians to

beneficence, non-maleficence, and confidentiality; the foundation of medical ethics.

Humoral theory: the ancient Greek theory that health depends on the balance of four
body fluids (blood, phlegm, yellow bile, black bile); the dominant explanatory framework

from Hippocrates through the medieval period.

Koch postulates: the four criteria formulated by Robert Koch for establishing that a

specific microorganism causes a specific disease.

Trepanation: the drilling of a hole in the skull; the oldest documented surgical

procedure, evidenced by Neolithic specimens dating back 7,000 years.

Vesalius: Andreas Vesalius (1514 to 1564), Flemish anatomist who established human
anatomy through systematic dissection and corrected Galenic errors in De Humani

Corporis Fabrica (1543).

Vaccination: the introduction of a weakened or related pathogen to stimulate protective

immunity; introduced by Edward Jenner against smallpox in 1796.



Concept Check Questions [Series 1]

Objective Questions

1. , the drilling of holes in the skull, is the oldest documented surgical procedure
evidenced by healed Neolithic specimens. (Linked to SLO 1.1)

2. The Edwin Papyrus is the oldest known surgical text, dating to approximately
1600 BCE. (Linked to SLO 1.1)

3. Andreas corrected Galenic anatomical errors in De Humani Corporis Fabrica
(1543) through systematic human dissection. (Linked to SLO 1.2)

4. Robert identified the causative agents of tuberculosis and cholera and
formulated the postulates for establishing microbial disease causation. (Linked to SLO
1.2)

5. The first medical school in Nigeria, the University of College of Medicine,
was founded in 1948. (Linked to SLO 1.3)

Short-Answer Questions

6. Explain the contributions of Hippocrates and Galen to ancient medicine. (Linked to SLO
1.1)

7. Describe how Pasteur, Koch, and Lister contributed to the establishment of germ theory
and modern surgical safety. (Linked to SLO 1.2)

8. Explain three reasons why medical history is relevant to clinical practice. (Linked to SLO

1.3)
Long-Answer Question

9. Trace the development of medicine from ancient origins to the twentieth century,
highlighting the most important landmarks and their significance for modern medical

practice. (Linked to SLOs 1.1, 1.2, 1.3)



Answers to Concept Check Questions [Series 1]

Objective Questions

A o

Trepanation.
Smith.
Vesalius.
Koch.
Ibadan.

Short-Answer Questions

6.

Hippocrates (460-370 BCE) established that diseases have natural rather than
supernatural causes and that clinical observation provides the basis for diagnosis; his
Hippocratic Corpus includes ethical, clinical, and epidemiological texts still relevant
today. Galen (129-216 CE) synthesised Greek medical knowledge into a comprehensive
system that dominated medicine for over a thousand years; his anatomical errors, based
on animal dissection, were not corrected until Vesalius, but his humoral theory provided a
coherent clinical framework across the medieval period.

Pasteur demonstrated through fermentation experiments that microorganisms cause
putrefaction and disease, establishing the germ theory; Koch identified specific bacterial
causative agents of tuberculosis (1882) and cholera (1883) and formulated postulates for
proving disease causation; Lister applied germ theory directly to surgical practice by
introducing carbolic acid antiseptic technique in 1867, dramatically reducing post-
operative infection and mortality and transforming surgery from a high-risk to a reliably
survivable intervention.

Medical history provides intellectual humility (current diagnostic categories are working
hypotheses, not fixed truths, as shown by the revision of humoral theory by germ theory);
ethical foundations (the Hippocratic Oath, Nuremberg Code, and Declaration of Helsinki
arise from historical events and ground current research and clinical ethics); and

professional identity (situating the student within a tradition of healing that stretches back



thousands of years, including an African dimension that affirms the value of indigenous

knowledge).

Long-Answer Question

9. Ancient medicine: prehistoric (supernatural causation, shamans, trepanation); Egyptian
(Edwin Smith Papyrus 1600 BCE: rational surgical text; Ebers Papyrus: 700 remedies);
Mesopotamian (divination, Code of Hammurabi medical regulations); Greek
(Hippocrates: naturalistic causes, clinical observation, Hippocratic Corpus; four
humours); Roman (Galen: comprehensive synthesis, anatomical errors, humoral
dominance). Islamic and medieval: Ibn Sina Canon of Medicine (eleventh century, five
centuries of use); Ibn al-Nafis (pulmonary circulation); medieval European universities;
Black Death driving public health measures. Renaissance and scientific revolution:
Vesalius 1543 (human dissection, De Humani Corporis Fabrica, correcting Galen);
Harvey 1628 (circulation, De Motu Cordis, experimental method). Eighteenth to
nineteenth century: Jenner 1796 (smallpox vaccination); Laennec 1816 (stethoscope);
Snow 1854 (cholera epidemiology); Pasteur (germ theory); Koch (TB 1882, cholera
1883, Koch postulates); Lister 1867 (antiseptic surgery). Twentieth century: Fleming
1928 (penicillin); Banting and Best 1921 (insulin); Salk and Sabin 1950s (polio vaccine);
Watson, Crick et al. 1953 (DNA structure); WHO 1980 (smallpox eradication); HIV
identified 1983, ART developed; CT, MRI, minimally invasive surgery; Human Genome
Project 2003. Nigeria: Lagos colonial hospital 1861; University of Ibadan College of
Medicine 1948; Professor T.A. Lambo (African psychiatry).



Answers to Pilot Questions [Series 1]

Part 1.1

1.

Prehistoric medicine was dominated by a supernatural explanatory framework in which
illness was attributed to spirit intrusion, taboo violation, or divine displeasure; healing
was performed by shamans who combined ritual, prayer, and plant remedies; trepanation
is significant as the oldest evidence of deliberate surgical intervention, demonstrating that
prehistoric people performed invasive procedures and that patients sometimes survived
them (evidenced by healed bone margins on recovered skulls).

The Edwin Smith Papyrus (1600 BCE) is the older and more surgical of the two texts,
describing 48 cases of wounds, fractures, and dislocations in a rational, observation-based
format largely free of magical content; it documents physical examination, diagnosis,
prognosis, and treatment systematically. The Ebers Papyrus contains over 700 remedies
for diverse conditions and reflects the coexistence of both rational medical treatment and
magical incantations, showing that Egyptian medicine operated simultaneously in both
frameworks.

Hippocrates established that diseases have natural rather than supernatural causes,
shifting medicine from theology to observation; he emphasised careful clinical
observation of patients and their environment as the basis of diagnosis and prognosis; his
Hippocratic Corpus includes early epidemiological descriptions, case histories, and the
Oath that established the ethical foundations of the profession; his teaching that the
physician role is to support the body natural healing capacity (vis medicatrix naturae)
remains relevant.

Galen synthesised all available Greek medical knowledge into a systematic body of work
covering anatomy, physiology, pharmacology, and clinical medicine; his authority
persisted for over a thousand years because his comprehensive system provided answers
to all clinical questions within a coherent framework, because the medieval Church
endorsed his work, because the limited access to human bodies for dissection prevented
correction of his anatomical errors, and because challenging established authority was

socially and professionally risky before the Renaissance.



Part 1.2

1.

Ibn Sina (Avicenna, 980-1037 CE) compiled the Canon of Medicine, which synthesised
Greek, Persian, and Islamic medical knowledge into a single encyclopaedic text used as
the primary medical textbook in Islamic and European universities for over five
centuries; he described the contagious nature of tuberculosis, introduced quarantine for
infectious disease, and classified and systematised hundreds of drugs; his work preserved
Greek medicine during the European dark ages and transmitted it back to Europe through
Latin translations.

Vesalius worked in the context of Renaissance humanism and the recovery of direct
observation; Galen anatomy had been treated as unquestionable authority for over a
thousand years despite being based on animal dissection; Vesalius performed systematic
human dissections at Padua and produced De Humani Corporis Fabrica (1543), a
magnificently illustrated text that corrected over 200 Galenic errors; by demonstrating
that anatomy must be studied from the body itself rather than from ancient texts, he
established the empirical principle at the core of modern medicine.

Harvey challenged the Galenic view that blood was continuously produced by the liver
and consumed by the body; through quantitative reasoning (calculating that the amount of
blood ejected per heartbeat, multiplied by heart rate, far exceeded what could be
produced by food intake) and systematic observation of valves in veins, he demonstrated
that blood must circulate continuously through the body, driven by the heart; published in
De Motu Cordis (1628), this was the first major physiological discovery established by
experimental and quantitative methods.

Pasteur demonstrated through controlled experiments that microbial growth causes
fermentation and putrefaction, refuting spontaneous generation and establishing that
microorganisms cause disease; Koch applied this to specific diseases, identifying
Mycobacterium tuberculosis (1882) and Vibrio cholerae (1883) and formulating four
postulates that define proof of microbial causation (organism isolated from diseased host,
grown in pure culture, reproduces disease when inoculated into healthy host, reisolated

from experimental host); Lister translated germ theory into surgical practice by using



carbolic acid to kill microorganisms on instruments, wounds, and the operating

environment, reducing surgical mortality from approximately 50% to under 15%.

Part 1.3

1. Penicillin (Fleming 1928, Florey and Chain 1945): first antibiotic, transformed bacterial
infection from frequently fatal to treatable, inaugurated the antibiotic era. Insulin
(Banting and Best 1921): converted type 1 diabetes from a fatal disease to a manageable
chronic condition, saving millions of lives. DNA double helix (Watson, Crick, Franklin,
Wilkins 1953): revealed the molecular basis of heredity and opened the era of molecular
and genomic medicine, leading eventually to gene therapy, pharmacogenomics, and
personalised medicine. Smallpox eradication (WHO 1980): the first deliberate
elimination of an infectious disease, demonstrating the power of global vaccination
campaigns and providing the model for polio eradication efforts.

2. Formal Western medicine in Nigeria began with the establishment of the Lagos colonial
hospital in 1861 during British colonial administration; the first Nigerian medical school,
the University of Ibadan College of Medicine, was founded in 1948, initially as a branch
of the University of London; it graduated its first physicians in the early 1950s; Professor
T.A. Lambo, who trained at Birmingham and served as Dean at Ibadan, pioneered
community-based psychiatric care in Africa; subsequent teaching hospitals were
established in Lagos, Enugu, Ibadan, Zaria, and other cities; post-independence
development faced challenges including brain drain, underfunding, and inadequate
infrastructure.

3. Intellectual humility: knowing that Galenic anatomy was authoritative for 1,400 years
before being corrected teaches the student that current certainties are provisional; clinical
categories will continue to evolve. Ethical grounding: the Hippocratic Oath, the
Nuremberg Code (1947, response to Nazi experiments), and the Declaration of Helsinki
(1964) are historically grounded documents that provide the ethical framework for
current clinical and research practice; understanding their origins deepens their moral

authority. Professional identity for Nigerian students: knowing that Africa had its own



medical traditions before colonialism, that Nigerian institutions and scholars such as T.A.
Lambo made internationally recognised contributions, and that traditional medicine
contains pharmacologically valid knowledge, situates the student within a rich indigenous
and global tradition.

Traditional African medicine developed extensive knowledge of medicinal plants, many
of which contain pharmacologically active compounds; artemisinin, derived from
Artemisia annua used in Chinese traditional medicine, is now a first-line antimalarial;
many plants used in Nigerian traditional medicine have demonstrated antibacterial,
antihypertensive, and antidiabetic properties in preliminary pharmacological studies;
traditional healers often provide the only accessible healthcare in rural communities and
are the first point of contact for the majority of the population; integrating traditional and
biomedical medicine, through dialogue, rigorous evaluation, and respectful collaboration,

is an important goal for Nigerian health systems.
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Introduction

Medicine is practised on human beings who live within families, communities, and social
structures that profoundly shape when and why they fall ill, how they understand and respond to
illness, and what happens when they seek care. A clinician who sees only the diseased organ and
not the person it belongs to will routinely miss information that is essential for accurate diagnosis
and effective treatment. Sociology of medicine provides the conceptual tools to see the patient in

their full social context.



This Series introduces the sociology of medicine and its application to clinical practice in
Nigeria. It examines how social forces determine patterns of health and disease across
populations, how patients experience illness and navigate healthcare, and what it means to treat a
patient as a whole person rather than a collection of symptoms. It also addresses the specific
social realities of Nigerian healthcare, including inequality of access, the coexistence of
traditional and biomedical medicine, and the social responsibilities that accompany the physician

role.
Series Learning Outcomes

Upon completing this Series, you should be able to:

e SLO 2.1 define medical sociology and explain how social determinants influence
patterns of health and disease,

e SLO 2.2 describe the patient as a whole person with biological, psychological, and social
dimensions, and explain how patient beliefs and the doctor-patient relationship affect
clinical outcomes, and

e SLO 2.3 describe health inequalities and access to care in Nigeria, explain the role of
culture and traditional medicine in patient health-seeking behaviour, and articulate the

social responsibilities of the physician.

2.1 Sociology of Medicine
2.1.1 What is medical sociology?

Medical sociology is the study of how social factors influence health, illness, and healthcare. It
asks questions that clinical medicine alone cannot answer: why do some groups of people get
sick more often than others? Why do patients from different backgrounds respond differently to

the same diagnosis? How does the organisation of healthcare systems determine who receives



treatment and who does not? These questions matter enormously in clinical practice, because the

answers shape how a clinician understands the patient sitting in front of them.

As a discipline, medical sociology draws on the broader field of sociology but applies it
specifically to health and medicine. It examines the social institutions involved in healthcare,
such as hospitals and professional bodies, as well as the everyday interactions between patients
and providers. It also analyses how medicine itself, as a social institution, exercises power over
how illness is defined, who counts as sick, and what treatments are considered legitimate. For the
medical student, engaging with medical sociology means developing the capacity to think

beyond individual biology and consider the social world in which every patient lives.

Fill in the blank: Medical is the study of how social factors influence health, illness,
and healthcare, helping clinicians understand patterns of disease across different populations and

social groups.

2.1.2 Social determinants of health

Social determinants of health are the conditions in which people are born, grow, live, work, and
age. These conditions include income and poverty, educational attainment, employment and
working conditions, the quality of housing, access to safe water and food, and the strength of
social support networks. The World Health Organization recognises social determinants as the
most powerful drivers of health outcomes at the population level, accounting for more variation

in health than access to clinical care alone.

The effects of social determinants are visible all around us. A child raised in poverty is more
likely to be malnourished, to live in overcrowded housing with poor sanitation, and to lack
access to vaccines or early treatment when sick. A woman without formal education is less likely
to recognise danger signs in pregnancy or to seek skilled birth attendance. A man in an unsafe
occupation faces injury and exposure to toxic substances that a professional worker does not.

Understanding these gradients helps the clinician anticipate risks, tailor advice to the patient



actual life circumstances, and advocate for the structural conditions that produce health in

communities.

Fill in the blank: Social of health are the conditions in which people are born, grow,
live, work, and age; they are the most powerful drivers of population health outcomes and health

inequalities.

2.1.3 The sick role and illness behaviour

Talcott Parsons, writing in 1951, described the concept of the sick role to explain how society
organises the experience of illness. According to Parsons, when a person is recognised as ill they
are temporarily excused from their normal social responsibilities, such as going to work or caring
for their family. At the same time, they are expected to fulfil two obligations: to want to get well
and to seek appropriate medical care. The sick role captures something real about how illness is
socially managed, but it has been criticised for assuming that all illness is temporary and for
overlooking the experience of patients with chronic conditions who can never fully return to

normal functioning.

[llness behaviour refers to the way in which people perceive, evaluate, and respond to symptoms.
Not everyone with the same physical condition behaves in the same way. Some people seek care
immediately, while others wait for weeks or dismiss symptoms as unimportant. These
differences are shaped by cultural beliefs about what constitutes illness, by past experience with
healthcare, by the perceived cost and availability of services, and by family and social
expectations. Understanding illness behaviour is essential for the clinician because a patient who

does not recognise their symptoms as serious will not seek care until the disease is advanced.

Fill in the blank: Talcott described the sick role in 1951, proposing that ill persons are

excused from normal social duties but are expected to seek care and work toward recovery.
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Figure 2.1: Social determinants of health and the sick role
Pilot questions 2.1

1. Define medical sociology and explain two reasons why it is relevant to clinical practice.

2. Name four social determinants of health and describe how each affects health outcomes
in Nigeria.

3. Explain the sick role concept and state two criticisms of it.

4. What is illness behaviour and why does it vary between patients with similar conditions?

2.2 The Patient as a Person
2.2.1 The whole person: biological, psychological, and social dimensions

Every patient who enters a clinic is more than a body with a disease. They are a person with a

biography, a set of relationships, a cultural identity, an emotional life, and a social position that



all interact with their biological condition. The biopsychosocial model, proposed by George
Engel in 1977, formalised this insight by arguing that health and illness can only be fully
understood when biological, psychological, and social factors are considered together rather than

in isolation from one another.

In practice, this means that a patient presenting with poorly controlled hypertension may need
not only a medication review but an understanding of the occupational stress driving their blood
pressure, the dietary habits shaped by their cultural background, the financial constraints limiting
their access to healthy food, and the family dynamics that affect whether a partner supports or
undermines medication adherence. None of these factors shows up in a blood pressure reading
alone. Attending to the whole person is not a luxury but a clinical necessity, because treatment

that ignores the psychological and social context of a disease is unlikely to be effective.

Fill in the blank: George Engel proposed the model in 1977, arguing that health and
illness can only be fully understood when biological, psychological, and social factors are

considered together.
2.2.2 Patient beliefs, values, and illness experience

Patients come to every clinical encounter carrying their own explanations for what is wrong with
them. These explanatory models may draw on biomedical concepts, on traditional beliefs about
the spiritual or moral causes of illness, or on a mixture of both. A patient who believes their
illness is a form of punishment from God will respond very differently to a diagnosis than one
who sees disease as a purely biological misfortune. A woman who believes that high blood
pressure is only dangerous when she can feel symptoms may stop her antihypertensive
medication as soon as she feels well, even though the disease continues to damage her

cardiovascular system silently.

Patient values also shape what they consider acceptable treatment. Some patients will refuse
blood transfusion on religious grounds; others will decline surgery because of fear of what the
operation might reveal or of dying on the table. These preferences must be respected as part of
the patient right to autonomy over their own body. The clinician task is not to override the

patient belief system but to understand it, communicate within it, and negotiate a management



plan that the patient will actually follow. This requires genuine curiosity about the patient

perspective, not merely tolerance of it.

Fill in the blank: An explanatory is the patient own account of the cause, course, and
expected outcome of their illness; understanding it is essential for effective clinical

communication and treatment adherence.
2.2.3 The patient-doctor relationship

The relationship between a patient and a doctor is unlike most other human relationships. The
patient arrives in a state of vulnerability, often frightened, in pain, and uncertain about their
future. The doctor arrives with technical knowledge, institutional authority, and the power to
diagnose, prescribe, and refer. This asymmetry of power and knowledge is inherent in the
clinical encounter and has to be managed carefully if the relationship is to serve the patient well

rather than simply serving the convenience of the system.

Three models of the patient-doctor relationship have been described. The paternalistic model
positions the doctor as the expert who makes decisions in the patient best interest, with limited
input from the patient. The informative model provides the patient with all relevant clinical
information and leaves decision-making entirely to them. The shared decision-making model,
which is now widely regarded as the ideal, involves the clinician and patient working together:
the clinician contributes expertise about diagnosis and treatment options, while the patient
contributes knowledge of their own values, preferences, and life circumstances. Research
consistently shows that shared decision-making improves treatment adherence, patient

satisfaction, and long-term health outcomes.

Fill in the blank: The decision-making model of the patient-doctor relationship, now
regarded as the ideal, involves the clinician contributing clinical expertise while the patient

contributes knowledge of their own values and preferences.
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Figure 2.2: The patient as a person and the patient-doctor relationship

Pilot questions 2.2

1. Explain the biopsychosocial model and give a clinical example showing all three

dimensions.

What is an explanatory model and why is it important for clinical practice?

3. Describe the three models of the patient-doctor relationship and explain which is

preferred and why.

treatment advice?

How should a clinician respond when a patient values or beliefs conflict with biomedical



2.3 Social Dimensions of Healthcare in Nigeria
2.3.1 Health inequalities and access to care in Nigeria

Nigeria carries one of the most unequal distributions of health and healthcare in the world. The
gap in health outcomes between the richest and poorest Nigerians, and between different
geographic regions, is striking. Child mortality in the North-West zone is more than three times
higher than in the South-West. Maternal mortality rates among women with no formal education
are many times higher than among educated women. These disparities are not random; they
follow the well-established gradient of social inequality, with those who have less money, less

education, and less political power consistently bearing the greatest burden of disease.

Access to formal healthcare is shaped by several overlapping barriers in Nigeria. The financial
barrier is perhaps the most immediate: without health insurance or sufficient income, many
households delay seeking care until illness is severe, or choose informal or traditional care
because it is cheaper and closer. Geographic barriers are also significant, particularly in rural
northern states where the nearest health facility may be many kilometres away and roads are
impassable in the rainy season. Cultural and social barriers, including gender norms that restrict
women from seeking care without male permission, further reduce equitable access. The
clinician who understands these barriers can work within them more effectively and advocate for

their removal.

Fill in the blank: Health in Nigeria follow social gradients of income, education, and
geography, with the poorest and most geographically isolated populations consistently bearing

the greatest burden of preventable disease.
2.3.2 Culture, traditional medicine, and biomedical practice

In Nigeria, biomedical medicine does not operate in isolation from other healing systems. The
majority of Nigerians, particularly in rural areas, consult traditional healers, religious leaders, or
pharmacists before or instead of visiting a hospital. This is not simply a result of ignorance or
poverty; it reflects deeply held cultural beliefs about the causes and appropriate treatments of

illness, as well as the social trust that exists between community members and local healers. A



healer who speaks the patient language, shares their worldview, and is available at any hour

meets needs that a formal clinic often cannot.

Traditional medicine in Nigeria encompasses herbal medicine, bone-setting, spiritual healing,
and a range of practices passed down through families and communities. Many of these practices
have genuine therapeutic value; some are harmless, and some carry risks such as organ toxicity
from poorly prepared herbal preparations. The responsible clinician approach is neither to
dismiss traditional medicine wholesale nor to endorse it uncritically, but to ask patients about all
the remedies they are taking, to be alert to potential drug-herb interactions, and to engage
respectfully with traditional healers where appropriate. This kind of cultural competence is not

optional in the Nigerian clinical environment; it is fundamental to effective practice.

Fill in the blank: Cultural is the clinician ability to understand and engage respectfully
with the cultural beliefs, practices, and healing systems of their patients; it is fundamental to

effective practice in the Nigerian healthcare context.
2.3.3 The social responsibilities of the physician

The physician role carries obligations that extend beyond the individual clinical encounter.
Historically, the profession of medicine has been entrusted with a degree of social authority and
public trust that is greater than that accorded to most other professions. In return for this trust,
physicians are expected to prioritise the welfare of their patients above their own financial or
professional interests, to maintain standards of practice that protect the public from harm, and to

advocate for the social conditions that produce health in the communities they serve.

In the Nigerian context, these social responsibilities take on specific dimensions. Physicians are
among the most educated and socially influential members of their communities, which gives
them a particular responsibility to speak truthfully about public health issues, to counter harmful
misinformation, and to advocate for equitable access to healthcare for all Nigerians regardless of
their income, ethnicity, or region. Physicians also have a responsibility to the profession itself: to
train the next generation, to maintain ethical standards, to resist the corruption that weakens

health systems, and to contribute to the body of knowledge on which good practice depends.



These responsibilities are not additions to clinical work; they are part of what it means to be a

physician.

Fill in the blank: Physicians carry social that extend beyond individual patient care to
include advocacy for public health, maintenance of professional standards, and resistance to the

corruption that undermines health system integrity.

Pilot questions 2.3

1. Describe three major barriers to healthcare access in Nigeria and explain how each can be
addressed.

2. Explain how a Nigerian clinician should approach a patient who has been using herbal
remedies alongside prescribed medication.

3. What does cultural competence mean and why is it important for clinical practice in
Nigeria?

4. Describe three social responsibilities of the physician beyond direct patient care.



Series Summary

This Series examined medicine through a sociological lens, beginning with the recognition that
disease is not only a biological event but a social one. The social determinants of health explain
why illness is distributed unequally across populations, following gradients of poverty,
education, and geography that are visible in every Nigerian state. The sick role and illness
behaviour concepts help explain how patients perceive symptoms, decide to seek care, and

navigate the healthcare system in ways shaped by culture, experience, and social expectation.

The patient was examined as a whole person whose biological condition is inseparable from their
psychological experience and social context. Understanding the patient explanatory model,
values, and relationship to the healthcare system is not a secondary concern but a core clinical
skill. The Series concluded by addressing the specific social realities of Nigerian healthcare,
including deep inequalities in access, the coexistence of traditional and biomedical healing, and
the social responsibilities that physicians carry to their patients, their communities, and their

profession.

Glossary of Terms

o Biopsychosocial model: Engel 1977 framework holding that biological, psychological,

and social factors must all be considered together to fully understand health and illness.

e Cultural competence: the clinician ability to understand, respect, and work effectively

with patients whose cultural beliefs and healing practices differ from biomedical norms.

o Explanatory model: the patient own account of the cause, nature, and expected course

of their illness, which shapes how they respond to symptoms and treatment.

o Health inequalities: systematic differences in health outcomes between social groups

defined by income, education, geography, gender, or ethnicity.

o Illness behaviour: the way people perceive, evaluate, and respond to symptoms, which

varies widely based on culture, past experience, and social context.



Medical sociology: the study of how social factors influence health, illness, and

healthcare systems.

Paternalistic model: a patient-doctor relationship model in which the clinician makes

decisions on the patient behalf with limited patient input.

Shared decision-making: a collaborative patient-doctor relationship model in which the
clinician provides clinical expertise and the patient provides knowledge of their values

and preferences to reach a jointly negotiated plan.

Sick role: Parsons 1951 concept describing the social expectations placed on ill persons:

exemption from normal duties in exchange for seeking care and wanting to recover.

Social determinants of health: the conditions of daily life including income, education,

housing, and employment that are the primary drivers of population health outcomes.



Concept Check Questions [Series 2]
Objective Questions

1. Medical is the study of how social factors influence health, illness, and
healthcare. (Linked to SLO 2.1)

2. Social of health are the conditions of daily life that are the most powerful
drivers of population health outcomes. (Linked to SLO 2.1)

3. George Engel proposed the model in 1977, combining biological,
psychological, and social dimensions of health. (Linked to SLO 2.2)

4. The decision-making model is now regarded as the ideal patient-doctor
relationship because it incorporates both clinical expertise and patient values. (Linked to
SLO 2.2)

5. Cultural is the clinician ability to understand and work effectively with patients

whose cultural beliefs differ from biomedical norms. (Linked to SLO 2.3)

Short-Answer Questions

6. Explain the sick role concept and describe two limitations it has when applied to patients
with chronic illness. (Linked to SLO 2.1)

7. Explain the biopsychosocial model using a Nigerian clinical example. (Linked to SLO
2.2)

8. Describe two barriers to healthcare access in Nigeria and explain their consequences for

health outcomes. (Linked to SLO 2.3)

Long-Answer Question

9. Discuss the role of social factors in shaping health and illness in Nigeria, covering social
determinants, the patient as a person, and the social responsibilities of the physician.

(Linked to SLOs 2.1, 2.2, 2.3)



Answers to Concept Check Questions [Series 2]

Objective Questions

A o

Sociology.
Determinants.
Biopsychosocial.

Shared.

Competence.

Short-Answer Questions

6.

The sick role, as described by Parsons in 1951, holds that when a person is socially
recognised as ill they are exempted from normal duties such as work, but in return are
expected to seek medical care and actively want to recover. Two limitations: first, the
model assumes that illness is temporary and that the patient will eventually return to their
normal social role, which does not apply to people with permanent or progressive chronic
conditions such as diabetes or HIV. Second, the model gives too much authority to the
physician as the gatekeeper who decides who is genuinely sick, which can lead to the
dismissal of legitimate illness in patients whose symptoms do not fit neatly into
biomedical categories.

The biopsychosocial model holds that health and illness are shaped by biological,
psychological, and social factors acting together. Consider a patient with poorly
controlled type 2 diabetes. Biologically, insulin resistance and beta-cell failure drive
hyperglycaemia. Psychologically, the patient may have poor health literacy, depression
that reduces motivation for self-care, or the belief that diabetes is a spiritual punishment
rather than a metabolic disease. Socially, they may be unable to afford insulin or test
strips, may live in a setting where healthy food is unavailable, and may lack a supportive
family to help them adhere to treatment. Addressing only the biology while ignoring the

psychology and social context will produce poor outcomes.



8. Financial barrier: without health insurance or sufficient income, many Nigerians delay
seeking care or choose informal providers because formal healthcare is too costly. The
consequence is that patients present late with advanced disease that is more difficult and
expensive to treat. Geographic barrier: in rural areas, health facilities may be far away
and roads may be poor or seasonally impassable. Patients who cannot reach a facility in
time face preventable death from conditions like obstetric emergencies or stroke. Both
barriers compound each other, because the poorest Nigerians are also the most likely to

live far from services.

Long-Answer Question

9. Social determinants: income, education, housing, food security, and social support are the
primary drivers of health in Nigeria; they explain why child mortality is three times
higher in the North-West than the South-West, and why maternal mortality follows
education and wealth gradients. Sick role and illness behaviour: people vary in whether
they recognise and act on symptoms based on cultural beliefs, past experience, and the
perceived cost and benefit of seeking care. The patient as a person: the biopsychosocial
model requires attending to psychological factors such as illness beliefs and depression,
and social factors such as poverty and family support, not just the biological disease.
Explanatory models and patient values: the clinician must understand how the patient
explains their illness and what treatments they find acceptable; ignoring this leads to non-
adherence. Patient-doctor relationship: shared decision-making produces better adherence
and outcomes than paternalism. Healthcare access: financial, geographic, and cultural
barriers limit equitable access; the clinician must work within these constraints and
advocate against them. Culture and traditional medicine: most Nigerians use traditional
medicine; the clinician must ask about it, screen for harmful interactions, and engage
respectfully. Social responsibilities: physicians must advocate for public health, maintain

ethical standards, resist corruption, and mentor the next generation.



Answers to Pilot Questions [Series 2]

Part 2.1

1.

Medical sociology is the study of how social factors shape health, illness, and healthcare.
It is relevant to clinical practice for at least two reasons. First, it explains the distribution
of disease: knowing that poverty drives malnutrition, that poor sanitation drives
diarrhoeal disease, and that lack of education reduces vaccine uptake helps the clinician
anticipate risks in specific populations and communities. Second, it helps the clinician
understand why patients behave as they do: why some seek care immediately and others
wait, why some adhere to treatment and others do not, and why some groups distrust
formal medicine and prefer traditional healing.

Four social determinants and their effects in Nigeria: Income poverty: low-income
households cannot afford consultation fees, medications, or transport to health facilities,
leading to delayed presentation and treatment of preventable conditions. Education:
women with no formal education are less likely to attend antenatal care, recognise danger
signs in pregnancy, or comply with treatment instructions, driving higher maternal and
infant mortality. Housing quality: overcrowded housing with poor ventilation promotes
respiratory infection and tuberculosis transmission, while lack of sanitation facilities
drives diarrhoeal disease. Employment and working conditions: informal sector workers
without safety equipment face occupational injury and chemical exposure, while the
financial insecurity of informal work creates chronic stress that worsens cardiovascular
health.

Parsons described the sick role as a set of social expectations governing illness. The ill
person is temporarily excused from normal social duties, such as going to work or caring
for their family, because they are not blamed for their condition. In return, they are
expected to genuinely want to recover and to seek and cooperate with appropriate
medical care. Two criticisms: the model does not apply well to patients with chronic
diseases who can never fully return to their previous functioning; expecting them to
always be trying to recover denies the reality of permanent disability. Additionally, the

model places the physician in a gatekeeping role with excessive authority to decide who



is truly sick, which can result in patients with medically unexplained or stigmatised
conditions being dismissed as not genuinely ill.

Illness behaviour describes the way individuals perceive, evaluate, and decide how to
respond to symptoms. A person who experiences chest pain may interpret it as cardiac
and seek emergency care, or may attribute it to indigestion and wait, or may visit a
traditional healer first. These responses differ because of cultural beliefs about what
symptoms are dangerous and what causes disease, because of past experiences with the
healthcare system (whether previous visits were helpful or dismissive), because of the
perceived cost in money, time, and social disruption of seeking care, and because of
family and community norms about when it is appropriate to admit to being unwell. A
clinician who understands this variation will ask about delays in presentation without

judgment and explore the reasons, which often reveal important barriers to care.

Part 2.2

1.

The biopsychosocial model holds that health and illness arise from the interaction of
biological, psychological, and social factors simultaneously. A useful clinical example is
a patient with asthma. Biologically, airway inflammation and bronchospasm explain the
physiological mechanism. Psychologically, anxiety about attacks can worsen
bronchospasm, and the patient may have poor self-efficacy for using an inhaler correctly.
Socially, the patient may live in a house with mould and cockroaches that trigger attacks,
may work in a dusty environment, and may not be able to afford regular preventer
medication. Effective management must address all three levels: prescribing the right
medication, building the patient confidence and technique, and helping to identify and
reduce environmental triggers.

An explanatory model is the patient own account of what is causing their illness, how it
works, and what should be done about it. It may draw on biomedical concepts, traditional
beliefs, religious frameworks, or personal experience. It is important for clinical practice
because a patient whose explanatory model differs significantly from the clinician will

not make sense of the diagnosis or treatment they are given, and is unlikely to follow



advice they find inconsistent with their own understanding. For example, a patient who
believes their hypertension is caused by spiritual attack may be satisfied only when they
have also consulted a religious healer, and may stop antihypertensive medication once the
spiritual issue is addressed. The clinician who understands this can negotiate a plan that
addresses both the biomedical and the patient understanding of the illness.

3. The paternalistic model: the doctor makes decisions based on their expert judgement of
what is best for the patient, who is expected to comply without much input. It can be
appropriate in emergency situations where there is no time for discussion. The
informative model: the doctor provides all relevant clinical information and leaves the
patient to decide entirely on their own. This respects autonomy but can feel abandoned by
patients who want guidance. The shared decision-making model: the clinician and patient
each contribute what they know best. The clinician explains the diagnosis, the range of
treatment options, and the evidence for each. The patient explains their priorities, values,
fears, and life circumstances. Together they reach a plan that is both clinically appropriate
and one the patient can realistically follow. Shared decision-making is preferred because
it consistently produces better adherence, higher patient satisfaction, and better long-term
outcomes.

4. When a patient belief or value conflicts with biomedical advice, the first step is to listen
and understand the belief rather than immediately correcting it. Confronting or dismissing
the patient belief damages trust and almost always reduces rather than increases
adherence. The clinician should try to understand where the belief comes from and what
it means to the patient. The second step is to share clinical information clearly and
without condescension, explaining why the recommended treatment matters and what the
evidence shows. The third step is to negotiate a plan that acknowledges both the clinical
need and the patient perspective, even if this means a compromise. If a patient refuses a
treatment on religious grounds, the clinician can explore alternative approaches and
document the discussion carefully. Forcing treatment on a competent adult who refuses it

is both unethical and counterproductive.

Part 2.3



1.

Financial barrier: consultation fees, medication costs, and transport expenses together
represent a prohibitive burden for low-income households; healthcare can be addressed
by expanding the National Health Insurance Scheme and subsidising essential medicines
at primary care level. Geographic barrier: in rural northern states the nearest health
facility may be more than 20 kilometres away on poor roads; this can be addressed by
deploying mobile health units, training and deploying community health extension
workers closer to communities, and investing in road infrastructure. Cultural and social
barriers: gender norms in some communities require a woman to obtain her husband
permission before attending a clinic; this can be addressed through community
engagement involving male leaders and family members in health education, and through
the training of female health workers who are acceptable to conservative communities.
The responsible approach begins with routinely asking every patient about all the
substances they are taking, including herbal preparations, traditional remedies, and
supplements, without judgment or condescension. Many patients do not mention these
because they expect the doctor to disapprove. Once the patient discloses what they are
using, the clinician should check for known drug-herb interactions; for example, some
Nigerian herbal preparations can cause hepatotoxicity or affect the metabolism of
antiretroviral drugs. If a preparation is harmful, this should be explained clearly and an
alternative suggested. If a preparation is harmless, there may be no need to discourage it,
as doing so may damage trust and reduce adherence to the prescribed medications. The
goal is to keep the patient safe while maintaining the therapeutic relationship.

Cultural competence means the ability of a clinician to understand, respect, and work
effectively with patients whose cultural beliefs, languages, and healing practices differ
from those of biomedical medicine. It is important because Nigerian patients come from
over 250 ethnic groups, each with its own language, illness explanatory frameworks, and
healing traditions. A clinician who is only comfortable with patients who share their own
cultural background will be ineffective with a large proportion of the patients they see.
Cultural competence involves learning about common local beliefs around health and
illness, asking about and listening to patient explanatory models, communicating in a
language or with an interpreter the patient understands, and engaging with community

healing resources respectfully rather than dismissively.



4. Advocacy for public health: physicians have a responsibility to speak truthfully about
health issues in their communities, counter harmful health misinformation, and support
vaccination campaigns, sanitation improvements, and other public health measures.
Maintenance of professional and ethical standards: physicians are expected to practise
within the ethical framework of their profession, maintain competence through
continuing education, report unsafe practice by colleagues, and resist the corruption that
undermines health system integrity. Mentoring and education: experienced physicians
carry a responsibility to train medical students, house officers, and junior colleagues,
passing on clinical knowledge, professional values, and the practical wisdom that can

only be acquired through supervised experience in clinical settings.
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Introduction

Communication is the most frequently performed clinical skill. Before a clinician examines a
patient, orders a test, or prescribes a drug, they must first understand what is wrong, and that
understanding comes almost entirely from conversation. Research in clinical settings consistently
shows that the majority of diagnostic information comes from a well-taken history rather than

from examination or investigation. Yet communication is often treated as a soft skill, secondary



to the hard science of pathology and pharmacology, when in practice it determines the outcome

of clinical encounters as decisively as any laboratory result.

This Series covers the principles of effective clinical communication and medical writing. It
examines how skilled clinicians conduct interviews, use language and body language, and
navigate difficult conversations. It also addresses medical writing, from clear and accurate
clinical documentation to the standards of scientific publishing, because the ability to record and
communicate clinical information accurately is as important as the ability to gather it in the first

place.

Series Learning Outcomes
Upon completing this Series, you should be able to:

e SLO 3.1 explain why communication is a core clinical skill and describe the verbal and
non-verbal elements of effective clinical communication,

e SLO 3.2 describe the principles of clear medical writing, explain the components of
accurate clinical documentation, and outline the structure of scientific medical writing,
and

e SLO 3.3 describe how to break bad news compassionately, explain strategies for
communicating across language and cultural barriers, and describe effective

communication within clinical teams.

3.1 Principles of Clinical Communication
3.1.1 Why communication is a clinical skill

Communication is not simply a polite accompaniment to clinical work; it is the means by which

clinical work is done. The history that a clinician gathers from a patient provides the foundation



for every subsequent decision. Without accurate information about the onset, character, and
context of symptoms, the most sophisticated investigation is aimed at the wrong target. Studies
in primary care settings have shown that when patients are allowed to complete their opening
statement without interruption, most finish within two minutes, yet in practice clinicians interrupt
patients on average within twenty seconds. The information lost in those early interruptions often

includes the most diagnostically relevant detail.

Good communication also has direct therapeutic effects. Patients who feel genuinely heard and
respected by their clinician are more likely to disclose embarrassing or frightening symptoms,
more likely to understand and remember the information they are given, more likely to adhere to
treatment, and more likely to return for follow-up. The therapeutic effect of the clinical
relationship itself, independent of any specific treatment, is well documented. Conversely, poor
communication is the most common cause of patient complaints against doctors, the most
common source of misunderstanding that leads to medication errors, and the most common

trigger of medico-legal action.

Fill in the blank: Studies show that clinicians interrupt patients on average within
seconds of the start of their opening statement, often losing diagnostically important information

that patients would have volunteered if allowed to continue.

3.1.2 Verbal and non-verbal communication in medicine

Verbal communication in a clinical encounter involves much more than the words spoken. Tone
of voice, pace, choice of vocabulary, and the willingness to pause and allow silence all shape
how a patient experiences being heard. Using plain language rather than medical jargon is one of
the most important verbal adjustments a clinician can make. When a doctor tells a patient that
they have a myocardial infarction, they have technically communicated a diagnosis. When they
explain that the heart muscle has been damaged because a blood vessel supplying it became
blocked, the patient can actually understand what has happened. That understanding is the

foundation of everything else: consent, treatment decisions, lifestyle change, and adherence.

Non-verbal communication often conveys more than words do. Eye contact communicates

engagement and respect; its absence suggests disinterest or discomfort. Sitting down to speak



with a patient, rather than standing at the door, signals that the clinician has time for them.
Leaning slightly forward, nodding, and maintaining an open posture all convey attentiveness. In
the Nigerian clinical environment, where waiting rooms are often crowded and consultation time
is short, these non-verbal signals are even more important because they communicate care in the
moments when extended verbal explanation is not possible. Clinicians should also be aware that
non-verbal norms vary across cultures: the level of eye contact considered respectful, the
appropriate physical distance between speakers, and the meaning of silence differ across

Nigerian ethnic and social contexts.

Fill in the blank: Using plain rather than medical jargon is one of the most important
verbal adjustments a clinician can make, because patients who understand their diagnosis and

treatment are far more likely to adhere to the plan agreed.
3.1.3 The medical interview and history-taking

The medical interview is a structured conversation with a specific purpose: to gather enough
information about the patient symptoms, background, and circumstances to generate a
differential diagnosis and a management plan. It follows a broadly consistent structure that most
clinicians learn during their early clinical training. The interview typically begins with an open
question that invites the patient to describe what has brought them to the clinic in their own
words. The clinician then listens carefully, noting both what is said and what is left unsaid,
before moving to more focused questions that explore the character, severity, timing, and context

of the main complaint.

A complete history includes not only the presenting complaint and its history but also the patient
past medical history, their current medications and any known allergies, their family history of
relevant conditions, and their social history including occupation, living situation, substance use,
and recent travel. This last category is often neglected but is frequently clinically important; a
patient who works in a mine, has recently returned from a forested area, or lives in a household
with an open cooking fire has a very different risk profile from one who does not. Collecting this
information respectfully and systematically, without making the patient feel interrogated, is a

skill that develops with practice and with genuine interest in the human being being interviewed.



Fill in the blank: A complete medical history includes the presenting complaint, past medical
history, current medications and allergies, family history, and history, which covers

occupation, living situation, substance use, and recent travel.
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Figure 3.1: The medical interview and communication model

Pilot questions 3.1

1. Explain why communication should be considered a core clinical skill rather than a

secondary concern.

2. What is the difference between open and closed questions in a clinical interview, and

when should each be used?

3. Describe four non-verbal behaviours that communicate attentiveness and respect to a

patient.



4. What components make up a complete patient history?

3.2 Medical Writing

3.2.1 Principles of clear medical writing

Medical writing is any writing that communicates health or clinical information to a specific
audience. That audience may be another clinician reading a referral letter, a patient reading a
discharge summary, a researcher reading a journal article, or a committee reviewing a policy
proposal. What all of these share is the need for clarity, accuracy, and appropriate structure.
Unclear medical writing can be dangerous. A referral letter that buries the urgency of a patient
condition in vague phrasing may result in the patient being triaged to a routine appointment
when they needed an emergency review. A drug prescription with an ambiguous dose instruction

may result in the patient receiving ten times more than intended.

The principles of clear medical writing are straightforward, even if applying them consistently
requires discipline. Use short sentences. Choose common words over technical ones unless a
precise technical term is necessary. Use the active voice wherever possible, because it is clearer
and more direct than the passive. Be specific rather than vague: write "blood pressure 160/100
mmHg" rather than "elevated blood pressure." Organise information logically so the reader
knows where to find what they need. Avoid unnecessary abbreviations, which are a frequent
source of confusion and error. And always read back what you have written from the perspective

of someone who does not have the same background knowledge you do.

Fill in the blank: In medical writing, using the voice is generally preferred over the
passive voice because it produces clearer and more direct statements that are less prone to

ambiguity.

3.2.2 Clinical documentation: the patient record



The patient record is the most important document in clinical medicine. It is the primary tool for
continuity of care, ensuring that every clinician who subsequently sees the patient has access to
the information gathered by those who came before. It is also a legal document, providing an
account of the care provided that can be examined in the event of a complaint or litigation. And
it is an administrative record, used to justify billing, track disease patterns, and inform health
system planning. Given all of these functions, it is not an exaggeration to say that the quality of a

clinician documentation directly affects the quality of care their patients receive.

A clinical note should record the date and time of the encounter, the name and designation of the
clinician, the presenting complaint and relevant history, the findings on examination, the
working diagnosis or differential diagnosis, the investigations ordered and their results, the
management plan agreed, and any information given to the patient. Notes should be legible,
accurate, and contemporaneous, meaning written as close to the time of the encounter as
possible. A clinical note written hours or days after an encounter from memory is far more likely
to be incomplete or inaccurate. The SOAP format, which stands for Subjective, Objective,
Assessment, and Plan, provides a widely used structure for organising clinical notes in a logical

and readable way.

Fill in the blank: The format, standing for Subjective, Objective, Assessment, and
Plan, is a widely used structure for organising clinical notes in a logical and readable way that

helps subsequent clinicians quickly locate the information they need.
3.2.3 Medical literature and scientific writing

The scientific medical literature is the body of published research that forms the evidence base
for clinical practice. Understanding how to navigate and evaluate this literature is as important
for a clinician as knowing how to perform a clinical examination. The primary vehicle for
disseminating medical research is the peer-reviewed journal article. A research article typically
follows the IMRAD structure: Introduction (what question was being asked and why it matters),
Methods (how the study was designed and conducted), Results (what the data showed), and

Discussion (what the results mean and what their limitations are). Reading an article in this order



gives the reader everything they need to evaluate whether the conclusions are justified by the

evidence presented.

Writing for scientific publication requires adherence to the conventions of the target journal and
to the broader principles of scientific integrity. A clinical case report, which describes an unusual
or instructive patient case, typically includes a brief introduction situating the case in the
literature, a description of the case itself, a discussion of the key teaching points, and a
conclusion. A review article synthesises existing literature on a topic and draws conclusions
about the current state of knowledge. Whatever the format, scientific writing must be precise,
transparent about its methods and limitations, and free of fabrication or selective reporting of
results. These standards exist to protect both the patients who will be treated on the basis of the

published evidence and the integrity of the scientific enterprise as a whole.

Fill in the blank: The structure, which stands for Introduction, Methods, Results, and

Discussion, is the standard format for original research articles in medical journals.
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Pilot questions 3.2

1. Explain three principles of clear medical writing and give an example of how poor
writing can cause clinical harm.

2. What are the components of a complete clinical note and why is each important?

3. Explain the SOAP format and describe how it helps with continuity of care.

4. What does IMRAD stand for and what goes in each section of a research article?

3.3 Communication Challenges in Clinical Practice

3.3.1 Breaking bad news

Breaking bad news is one of the most demanding communication tasks in medicine, and also one
of the most important. The way in which a serious diagnosis is delivered can shape how a patient
responds to their illness for months or years. A disclosure that is clumsy, rushed, or cold can
leave patients traumatised, disbelieving, or unable to process subsequent information about
treatment. A disclosure that is compassionate, clear, and properly supported allows the patient to

begin to come to terms with their situation and to engage with the steps that follow.

The SPIKES protocol provides a widely used framework for breaking bad news. The letters
stand for Setting, Perception, Invitation, Knowledge, Emotions, and Strategy. Setting means
ensuring the conversation takes place in a private space, with the patient sitting comfortably,
without interruptions. Perception means asking the patient what they already know or suspect
about their condition before adding new information. Invitation means checking how much
information the patient wants to receive and in what level of detail. Knowledge means delivering
the information clearly, in plain language, pausing frequently to allow it to be absorbed.
Emotions means acknowledging and responding to the patient emotional reaction before moving
on to management. Strategy means ending by agreeing on the next steps and ensuring the patient

is not left alone with distressing news.



Fill in the blank: The protocol provides a six-step framework for breaking bad news:

Setting, Perception, Invitation, Knowledge, Emotions, and Strategy.
3.3.2 Communicating across language and cultural barriers

Nigeria has over 500 languages, and patients in many Nigerian hospitals present in languages
other than the one in which the clinical consultation is normally conducted. Even when both
clinician and patient speak English or a shared Nigerian language, the vocabulary and concepts
available for describing symptoms and illness experience may differ significantly between the
patient and the healthcare system. A patient describing a sensation of something moving under
their skin may be experiencing paraesthesia, formication, delusional infestation, or a parasitic
infection, depending on their clinical context and the specific way they use language.

Interpreting such descriptions correctly requires linguistic sensitivity and cultural awareness.

When a professional interpreter is not available, as is common in most Nigerian hospitals, the
clinician must find creative strategies. Using simple, everyday language rather than medical or
formal vocabulary helps patients understand. Drawing diagrams, pointing to body parts, or using
pictorial aids can bypass language barriers for certain types of information. When a family
member or accompanying person must serve as an informal interpreter, the clinician should be
aware that the family member may filter, soften, or alter the translation, particularly for sensitive
information. Whenever possible, important clinical information such as a diagnosis, a consent
discussion, or medication instructions should be confirmed through channels that minimise

distortion.

Fill in the blank: When a professional is not available, the clinician can use simple
everyday language, diagrams, pictorial aids, and body pointing to reduce language barriers and

improve patient understanding of clinical information.
3.3.3 Communication in teams and healthcare systems

Modern healthcare is delivered by teams, not by individual clinicians working in isolation. A
patient admitted to a Nigerian teaching hospital interacts with nurses, house officers, registrars,

consultants, pharmacists, laboratory scientists, radiographers, physiotherapists, and social



workers, all of whom contribute to their care. For that care to be safe and coherent, information
must flow accurately between all of these people. When it does not, the consequences can be
serious. A critical investigation result that is not communicated to the responsible clinician in
time, a medication change that is not documented in the patient record, or a management plan
that different team members understand differently all create the conditions for preventable

harm.

Structured communication tools help teams share clinical information reliably. The SBAR
framework, which stands for Situation, Background, Assessment, and Recommendation,
provides a simple template for clinical handover and urgent clinical communication. When a
nurse needs to communicate a deteriorating patient to the on-call doctor, SBAR gives them a
structure: what is happening right now, what the relevant background is, what the nurse
assessment of the situation is, and what action they are recommending. This structured approach
reduces the ambiguity and omission that characterise unstructured handover and has been shown
to reduce adverse events in hospital settings. Clear team communication is not just courtesy; it is

a patient safety issue.

Fill in the blank: The framework, standing for Situation, Background, Assessment,
and Recommendation, provides a structured template for clinical handover and urgent

communication between members of the healthcare team.

Pilot questions 3.3

1. Describe the SPIKES protocol and explain why each step is important.

2. What strategies can a clinician use when consulting a patient who does not speak the
same language?

3. Explain the SBAR framework and describe a situation in which it would be used.

4. Why is communication within the clinical team a patient safety issue?



Series Summary

This Series established communication as a core clinical skill rather than a secondary concern.
The evidence that most diagnostic information comes from a well-conducted history, and that
poor communication is the most common cause of patient complaints and clinical errors, makes
the case that learning to communicate well is as important as learning pathophysiology. The
medical interview was described as a structured conversation that gathers the information needed
for clinical decision-making, and the verbal and non-verbal elements of effective communication

were examined with attention to the Nigerian clinical context.

Medical writing was addressed through the principles of clarity and accuracy in clinical
documentation, the SOAP format for organising clinical notes, and the IMRAD structure for
scientific publication. The Series concluded with three specific communication challenges that
every Nigerian clinician will face: delivering bad news using the SPIKES framework, navigating
the language and cultural diversity of Nigerian patients, and ensuring that information flows
reliably within healthcare teams using tools like SBAR. Taken together, these skills make

communication not merely a courtesy but a clinical instrument.

Glossary of Terms

e Active voice: a grammatical form in which the subject of the sentence performs the

action; preferred in medical writing for its clarity and directness.

o IMRAD: the standard structure for original research articles: Introduction, Methods,

Results, and Discussion.

e Medical interview: a structured clinical conversation aimed at gathering the information
needed for diagnosis and management, beginning with open questions and progressing to

focused enquiry.



Patient record: the legal, administrative, and clinical document recording all information
gathered and decisions made during a patient care episode; the primary tool for continuity

of care.

Plain language: the use of everyday, non-technical words and short sentences in clinical

communication to ensure patients understand the information they receive.

SBAR: Situation, Background, Assessment, Recommendation; a structured framework

for clinical handover and urgent team communication.

SOAP: Subjective, Objective, Assessment, Plan; a widely used format for organising

clinical notes.

SPIKES: a six-step protocol for breaking bad news: Setting, Perception, Invitation,

Knowledge, Emotions, Strategy.

Non-verbal communication: the transmission of information through body language,

eye contact, posture, facial expression, and physical proximity rather than through words.

Social history: the component of a clinical history covering occupation, living situation,

substance use, and recent travel, which provides context for interpreting clinical findings.



Concept Check Questions [Series 3]

Objective Questions

1. Studies show that clinicians interrupt patients on average within seconds of the
start of their opening statement. (Linked to SLO 3.1)

2. Using plain rather than medical jargon is one of the most important verbal
adjustments a clinician can make. (Linked to SLO 3.1)

3. The format, standing for Subjective, Objective, Assessment, and Plan, is
widely used for organising clinical notes. (Linked to SLO 3.2)

4. The structure, standing for Introduction, Methods, Results, and Discussion, is
the standard format for original research articles. (Linked to SLO 3.2)

5. The framework, standing for Situation, Background, Assessment, and

Recommendation, is used for structured clinical handover. (Linked to SLO 3.3)

Short-Answer Questions

6. Explain three principles of effective non-verbal communication in a clinical consultation.
(Linked to SLO 3.1)

7. Explain the SPIKES protocol for breaking bad news and describe why the Emotions step
is particularly important. (Linked to SLO 3.3)

8. Describe the components of a complete clinical note and explain why contemporaneous

documentation matters. (Linked to SLO 3.2)

Long-Answer Question

9. Discuss the role of communication in clinical practice, covering verbal and non-verbal
skills, medical writing, and the challenges of communicating bad news and across

cultural barriers in Nigeria. (Linked to SLOs 3.1, 3.2, 3.3)



Answers to Concept Check Questions [Series 3]

Objective Questions

A o

Twenty.
Language.
SOAP.
IMRAD.
SBAR.

Short-Answer Questions

6.

Eye contact: maintaining appropriate eye contact signals to the patient that the clinician is
genuinely present and attentive, rather than distracted or disengaged. Sitting down: when
a clinician sits rather than stands at the door, they communicate that they have time for
the patient and are not in a hurry to leave, which encourages the patient to speak more
fully. Open posture: leaning slightly forward, keeping arms uncrossed, and nodding
occasionally signals engagement and makes the patient feel that what they are saying is
being taken seriously. These non-verbal signals often matter more than words in
determining whether a patient feels respected and heard.

The SPIKES protocol guides the clinician through six steps. Setting: arrange a private,
comfortable space and ensure there will be no interruptions. Perception: ask the patient
what they already know or suspect, which prevents delivering information the patient
already has and reveals their current understanding. Invitation: check how much detail
the patient wants before giving it. Knowledge: deliver the information in clear, plain
language with frequent pauses. Emotions: the Emotions step is particularly important
because patients often cannot process information about management options while they
are acutely distressed. Acknowledging the emotional reaction with empathy before
moving on gives the patient space to absorb the news. Strategy: conclude by agreeing on

next steps so the patient is not left without a plan.



8. A complete clinical note should record the date and time, the name and designation of the
clinician writing it, the presenting complaint with brief relevant history, examination
findings, the working diagnosis or differential, investigations ordered and their results,
the management plan, and any information given to the patient. Contemporaneous
documentation matters because memory is fallible and selective; a note written
immediately after an encounter accurately reflects what was found and decided, while a
note written hours later from memory is more likely to contain gaps or errors. In the
event of a complaint or legal inquiry, a contemporaneous note provides reliable evidence

of what actually occurred.

Long-Answer Question

11. Communication as a clinical skill: most diagnostic information comes from the history
rather than from examination or investigation; clinicians who interrupt patients within 20
seconds lose important information; poor communication is the most common cause of
patient complaints, medication errors, and medico-legal action. Verbal communication:
tone, pace, vocabulary, open versus closed questions, use of silence; plain language over
jargon improves understanding and adherence. Non-verbal communication: eye contact,
sitting down, open posture, nodding; non-verbal norms vary across Nigerian cultural
groups. Medical interview: open question followed by active listening, then systematic
focused questioning; complete history includes presenting complaint, past medical,
medications, allergies, family, and social history. Medical writing: clear writing prevents
clinical harm; use short sentences, active voice, specific figures, avoid unnecessary
abbreviations. SOAP note: organises clinical information into Subjective, Objective,
Assessment, Plan for continuity of care; must be legible, accurate, and contemporaneous.
IMRAD: Introduction, Methods, Results, Discussion; standard format for research
articles. Breaking bad news: SPIKES protocol (Setting, Perception, Invitation,
Knowledge, Emotions, Strategy); Emotions step allows patient to absorb news before
discussing management. Language and cultural barriers: Nigeria has over 500 languages;

use plain language, diagrams, body pointing; informal interpreter family members may



filter translation; important information should be confirmed through reliable channels.
Team communication: SBAR (Situation, Background, Assessment, Recommendation)
ensures accurate handover and reduces adverse events; communication failure within

teams is a major patient safety risk.

Answers to Pilot Questions [Series 3]

Part 3.1

1.

Communication should be considered a core clinical skill because it is the primary means
by which diagnostic information is gathered. Research shows that the majority of what a
clinician needs to know to reach a correct diagnosis is available in the patient history,
before any test is ordered. When communication fails, investigations are directed at the
wrong target, diagnoses are missed, and treatment is inappropriate. Beyond diagnosis,
communication directly affects treatment outcomes: patients who understand and trust
their clinician adhere to treatment better, return for follow-up, and disclose problems that
need addressing. Poor communication, by contrast, is the single most common source of
patient complaints, medication errors, and medico-legal action against clinicians.

Open questions invite the patient to respond in their own words without a predetermined
framework. They are typically used at the beginning of a consultation to allow the patient
to describe their problem as they experience it. Examples include: "What has brought you
to the clinic today?" or "Can you tell me more about that?" Open questions yield rich,
unpredictable information and reveal the patient priorities and concerns. Closed questions
can be answered with yes, no, or a specific piece of information. They are used later in
the interview to clarify specific details: "Has this happened before?" or "Do you have any
known allergies?" The general principle is to begin with open questions to understand the
broad picture and then use closed questions to fill in specific gaps.

Sitting down at the patient level rather than standing signals that the clinician has time
and 1s not in a hurry to leave. Maintaining appropriate eye contact communicates

engagement and interest in what the patient is saying, though the appropriate level varies



between cultures. Leaning slightly forward and keeping arms uncrossed creates an open
posture that conveys attentiveness. Nodding at appropriate points acknowledges that the
patient is being heard and encourages them to continue. Together, these behaviours create
a physical environment of respect and attentiveness that makes patients more willing to
disclose information and more trusting of the clinician.

4. A complete patient history includes six main components. The presenting complaint
describes the patient main reason for attending in their own words. The history of
presenting complaint explores when the symptom started, what makes it better or worse,
whether anything similar has happened before, and what associated symptoms the patient
has noticed. The past medical history covers previous diagnoses, hospital admissions, and
surgical procedures. The medication history lists all current drugs including over-the-
counter preparations and herbal remedies, along with any known drug allergies. The
family history notes conditions that run in the patient immediate family. The social
history covers occupation, living circumstances, smoking, alcohol and drug use, and
recent travel. Each of these components contributes information that shapes the

differential diagnosis and management plan.

Part 3.2

1. Three principles of clear medical writing. First, use short sentences and simple words:
long sentences with multiple subordinate clauses are hard to follow, especially for a
reader who is looking for specific information quickly. Second, be specific rather than
vague: writing "creatinine 340 micromol/L, up from 180 last month" communicates far
more than "worsening renal function." Third, use active voice: "the patient refused the
procedure" is clearer than "the procedure was refused by the patient." An example of poor
writing causing clinical harm: a referral letter that describes a patient as having "some
respiratory symptoms for a few weeks" may result in the patient being given a routine
appointment in six weeks, when the symptoms are actually those of rapidly progressive

tuberculosis requiring urgent investigation and isolation.



2. A complete clinical note should contain the date and time of the encounter, the name and
professional designation of the writer, the presenting complaint, the relevant history, the
examination findings with vital signs, the working diagnosis or differential, the
investigations ordered and any results available, the management plan including
medications and doses, and any information given to the patient about their condition.
The date and time matter because they establish the timeline of care. The name and
designation identify who is responsible for the entry. The plan must be specific enough
that another clinician reading it knows exactly what has been decided and what the next
step is. Each element serves the dual purpose of ensuring safe ongoing care and creating a
medicolegal record of what occurred.

3. The SOAP format divides a clinical note into four sections. The Subjective section
records what the patient reports: their symptoms, their account of how the illness
developed, and any other relevant history they have provided. The Objective section
records the clinician findings: vital signs, examination findings, investigation results, and
any other measurable data. The Assessment section states the clinician interpretation of
this information: the working diagnosis, the differential diagnoses being considered, and
the severity of the problem. The Plan section states what will be done: which medications
are prescribed, which investigations are ordered, when the patient should return, and what
information was given. This structure helps continuity of care because any clinician who
sees the patient subsequently can immediately locate the relevant information in the
expected place.

4. IMRAD stands for Introduction, Methods, Results, and Discussion. The Introduction
explains the research question, provides the background context from existing literature,
and states why the question matters. The Methods section describes how the study was
designed and conducted: the study design, the population studied, how participants were
selected, what measurements were taken, and how the data were analysed. The Results
section presents the findings without interpretation, typically using tables and figures to
display numerical data. The Discussion interprets the results, compares them with
findings from other studies, acknowledges the limitations of the study, and draws

conclusions about what the findings mean for clinical practice or further research.



Part 3.3

1. The SPIKES protocol guides the delivery of bad news through six steps. Setting: ensure
privacy, have the patient sitting comfortably, silence your phone, and invite a support
person if the patient wishes. Perception: ask what the patient already knows or suspects,
which reveals their current understanding and prevents unnecessary repetition. Invitation:
ask how much detail the patient wants before you begin disclosing. Knowledge: deliver
the information in clear, plain language, pausing often and watching for the patient
response. Emotions: before discussing any plan, acknowledge the patient emotional
reaction explicitly and with empathy. Strategy: only after the emotional response has
been acknowledged do you move on to discussing what happens next and agreeing on a
plan. Each step is important because skipping any of them risks delivering information
that the patient cannot absorb, process, or act upon.

2. When a professional interpreter is not available, several strategies can help. Use the
simplest possible language, avoiding medical terms and long sentences. Draw simple
diagrams or anatomical sketches to show what you mean when words are insufficient.
Point to body parts to indicate the site of a symptom or a procedure. Use a pictorial
medication card rather than written instructions when explaining a drug regimen to a
patient with limited literacy or a different language. When a family member must
interpret, be aware that the translation may be incomplete or altered, particularly for
sensitive topics. For the most important clinical communications, such as consent for a
major procedure or a serious diagnosis, make every effort to find a qualified interpreter,
even if this means delaying the conversation briefly.

3. SBAR stands for Situation, Background, Assessment, and Recommendation. The
Situation is a brief statement of what is happening right now: "I am calling about Mrs
Bello in bed 12 who has become acutely short of breath." The Background provides the
relevant clinical context: "She was admitted two days ago with pneumonia and has been
on co-amoxiclav." The Assessment is the clinician reading of the situation: "Her oxygen
saturation has dropped to 88% on room air and she is using accessory muscles; I think

she may be deteriorating." The Recommendation is what the calling clinician is asking



for: "I would like you to come and review her urgently." A situation where SBAR would
be used: a ward nurse calling the night doctor to report a patient whose blood pressure
has fallen suddenly after a procedure.

4. Communication within a clinical team is a patient safety issue because multiple clinicians
are involved in the care of every hospitalised patient, and each handover of responsibility
creates an opportunity for information to be lost, misunderstood, or omitted. A critical
blood test result that is not communicated to the prescribing doctor, a medication change
that is not recorded in the drug chart, or a management plan that two team members
understand differently are all direct precursors of patient harm. Research in hospital
settings across many countries consistently identifies communication failure as one of the
leading root causes of serious adverse events. Structured tools like SBAR reduce this risk
by ensuring that the essential elements of clinical information are always transmitted in

the same order, making it harder for important details to be overlooked.
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Introduction

Medicine is more than an occupation; it is a profession, and that distinction carries real meaning.
A profession is a vocation that requires specialised knowledge and training, serves the public
good, holds its members to ethical standards they have agreed to uphold, and regulates itself
through bodies accountable to the state and to society. These features give physicians a degree of
autonomy and social authority that is not extended to most workers, but they come with

corresponding obligations to patients, to colleagues, and to the broader public.



This Series examines what it means to enter and practise within the medical profession. It covers
the ethical foundations of clinical practice, the regulatory structures that govern medical
education and licensure in Nigeria, the professional bodies that represent and regulate physicians,
and the personal challenges that sustained clinical work places on the individual practitioner.
Understanding these dimensions of professional life is essential preparation for the clinical years

that follow.
Series Learning Outcomes

Upon completing this Series, you should be able to:

e SLO 4.1 define professionalism in medicine and describe the foundational principles of
medical ethics and their historical roots,

e SLO 4.2 describe the structure of medical education and licensure in Nigeria, explain the
roles of professional bodies, and explain the importance of continuing professional
development, and

e SLO 4.3 explain the concept of professional boundaries, describe the causes and
consequences of physician burnout, and discuss the challenges and future directions of

medicine as a profession.

4.1 What Makes Medicine a Profession?
4.1.1 Defining a profession and medical professionalism

A profession is distinguished from other forms of work by three interconnected features. First, it
requires specialised knowledge and skill that can only be acquired through extended formal
training, giving the practitioner an expertise that most of the public cannot easily evaluate or
replicate. Second, it is oriented toward service to others rather than primarily toward the interests

of the practitioner. Third, it is self-regulating, meaning that members of the profession set and



enforce standards of practice, conduct, and entry through their own institutions rather than

relying entirely on external oversight.

Medical professionalism refers to the set of values, behaviours, and commitments that express
medicine dedication to the public good within these constraints. It includes clinical competence,
which means maintaining the knowledge and skill to practise safely and effectively. It includes
integrity, which means being honest with patients, colleagues, and the public even when honesty
is difficult. It includes compassion, which means attending to the suffering of patients as human
beings rather than merely as cases. And it includes accountability, which means accepting
responsibility for one actions and for the standards of the profession as a whole. These qualities
are not merely aspirational; they are the practical requirements of a vocation that holds people

lives in its hands.

Fill in the blank: Medical refers to the set of values, behaviours, and commitments that
express medicine dedication to the public good, including clinical competence, integrity,

compassion, and accountability.
4.1.2 Medical ethics: foundational principles

Medical ethics is the branch of ethics concerned with the moral questions that arise in clinical
practice, research, and the organisation of healthcare. The most widely used framework in
contemporary medical ethics is the four-principle approach described by Tom Beauchamp and
James Childress in their work Principles of Biomedical Ethics, first published in 1979. The four
principles are autonomy, beneficence, non-maleficence, and justice, and they provide a practical

language for thinking through ethical problems in clinical settings.

Autonomy is the principle that patients have the right to make informed decisions about their
own healthcare, including the right to refuse treatment. Beneficence means acting in the patient
best interest. Non-maleficence means avoiding harm, and is sometimes summarised as the
instruction to "first, do no harm." Justice means distributing the benefits and burdens of
healthcare fairly across the population. In practice, these four principles often come into tension
with one another. A patient who refuses a life-saving blood transfusion on religious grounds is

exercising autonomy in a way that conflicts with beneficence. A resource-constrained health



system must make difficult justice decisions about who receives expensive treatments. Ethical
reasoning in medicine requires holding all four principles in view simultaneously and judging

how to balance them in specific circumstances.

Fill in the blank: The four-principle approach to medical ethics describes autonomy, beneficence,
non- , and justice as the foundational principles for reasoning through ethical problems

in clinical practice.
4.1.3 The Hippocratic tradition and modern ethical frameworks

The Hippocratic Oath, attributed to Hippocrates and his school around the fourth century BCE, is
the oldest surviving statement of medical professional ethics. It commits the physician to using
treatment to help the sick, to doing no harm, to maintaining confidentiality, and to certain
prohibitions including not performing surgery and not exploiting patients sexually. While many
of its specific provisions are no longer applied literally, the Oath established the core idea that
the physician bears ethical obligations to patients that are independent of commercial interest or

social status.

Modern ethical frameworks build on the Hippocratic tradition but go considerably further in
response to historical abuses. The Nuremberg Code of 1947, developed in the aftermath of Nazi
medical experiments, established that voluntary informed consent is an absolute requirement for
any medical experiment on a human being. The Declaration of Helsinki, first adopted in 1964
and subsequently revised several times, extended these principles to all clinical research
involving human subjects. In Nigeria, the National Health Act of 2014 codified patients rights
including the right to informed consent, the right to confidentiality, and the right to emergency
care regardless of ability to pay. These frameworks are not just historical documents; they are the

legal and moral foundation of how medicine is practised today.

Fill in the blank: The Nuremberg of 1947, developed in response to Nazi medical
experiments, established that voluntary informed consent is an absolute requirement before any

medical experiment may be conducted on a human being.
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Figure 4.1: Foundations of medical ethics

Pilot questions 4.1

1. Define professionalism in medicine and explain why it matters for patient care.

2. Describe the four principles of medical ethics and give a clinical example of how each
applies.

3. Explain what the Nuremberg Code contributed to medical ethics and why it was
necessary.

4. Describe a situation where two of the four ethical principles come into tension and

explain how you would approach the conflict.



4.2 The Regulatory and Organisational Framework of Medicine

4.2.1 Medical education and licensure in Nigeria

Medical education in Nigeria follows a structure that leads from secondary school through a five
or six year undergraduate medical programme to internship and specialist training. Students
admitted into medical schools at Nigerian universities study the basic and clinical sciences over
the first two to three years before moving into clinical training in teaching hospitals. The degree
awarded is the Bachelor of Medicine and Bachelor of Surgery, written as MBBS or MBBCh.
Before they can practise independently, graduates must complete a one-year supervised
internship at an approved hospital, rotating through medicine, surgery, paediatrics, and obstetrics

and gynaecology.

After the internship, doctors are issued a full licence to practise by the Medical and Dental
Council of Nigeria, which is the statutory body that regulates the profession. Some doctors enter
general practice at this point, while others pursue postgraduate specialist training through the
National Postgraduate Medical College of Nigeria or the West African College of Physicians and
the West African College of Surgeons. Specialist training typically takes between four and seven
years and culminates in a fellowship examination. Nigeria faces persistent challenges in this
area, particularly the loss of trained doctors to emigration, a phenomenon known as brain drain,
which depletes the healthcare workforce and concentrates skilled practitioners in urban centres

while rural areas remain underserved.

Fill in the blank: After completing the MBBS degree and a one-year internship, Nigerian doctors
are licensed to practise by the Medical and Dental Council of , the statutory body that

regulates medical and dental practice in the country.
4.2.2 Professional bodies and their roles

Several professional organisations shape the practice of medicine in Nigeria, each with a distinct
role. The Medical and Dental Council of Nigeria (MDCN) is the statutory regulator, established
by law to register medical practitioners, set minimum standards for medical education, and

investigate and discipline practitioners who fall below those standards. When a patient makes a



formal complaint about a doctor conduct, it is the MDCN that has the authority to investigate

and, where necessary, to suspend or remove that doctor from the register.

The Nigerian Medical Association (NMA) is the professional membership body that represents
the interests of doctors as a group. It advocates for better working conditions, adequate funding
of the health sector, and the professional welfare of its members. It also engages with
government policy on health matters and organises continuing education activities. Specialist
colleges, such as the National Postgraduate Medical College of Nigeria, train and examine
doctors seeking postgraduate qualifications in specific clinical disciplines. Together, these bodies
form an interlocking system of regulation, representation, and training that shapes what it means
to practise medicine in Nigeria, though the system faces significant challenges from

underfunding, industrial disputes, and the emigration of medical professionals.

Fill in the blank: The Medical and Dental Council of is the statutory regulator
responsible for registering medical practitioners, setting standards for medical education, and

investigating and disciplining those who fall below those standards.
4.2.3 Continuing professional development

Medical knowledge does not stand still. New diseases emerge, existing treatments are improved
or replaced, guidelines are updated as evidence accumulates, and the technology available to
clinicians changes continuously. A doctor who graduated twenty years ago and has not kept up
with developments in their field may be practising on the basis of knowledge that is outdated or
even harmful. Continuing professional development (CPD), also called continuing medical
education (CME)), is the ongoing process by which practising doctors maintain, update, and

expand their professional knowledge and skills throughout their careers.

In Nigeria, the MDCN requires all registered practitioners to accumulate a specified number of
CPD points each year as a condition of licence renewal. These points can be earned through
attending clinical conferences, completing online learning modules, participating in journal
clubs, presenting at grand rounds, and engaging in peer-reviewed clinical audit. Beyond the
formal requirements, the best clinicians develop a personal habit of reading, questioning, and

updating their practice throughout their careers. This is not simply a regulatory obligation; it is a



moral one, because patients trust that their doctor knowledge is current, and that trust must be

honoured.

Fill in the blank: Continuing professional

is the ongoing process by which practising

doctors maintain and update their knowledge and skills; it is required by the MDCN as a

condition of annual licence renewal.
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Figure 4.2: Medical education pathway and professional bodies in Nigeria

Pilot questions 4.2

1. Describe the pathway from secondary school to fully licensed medical practice in

Nigeria.

2. Explain the difference between the roles of the MDCN and the NMA.

3. What is continuing professional development and why is it a moral as well as a

regulatory obligation?

4. What is brain drain in the context of Nigerian medicine and what are its consequences?



4.3 Challenges of Professional Life in Medicine

4.3.1 Maintaining professional boundaries

Professional boundaries are the limits that define the appropriate relationship between a clinician
and a patient. They exist to protect patients, who are in a position of vulnerability and trust, from
the misuse of the power differential that is inherent in every clinical relationship. The most
serious boundary violations involve sexual exploitation of patients, which is clearly and
unequivocally prohibited by every code of medical ethics globally. But boundary issues arise in
less dramatic ways as well. A clinician who accepts expensive gifts from patients, who discusses
their own personal problems during consultations, who enters into financial arrangements with
patients, or who treats close family members when an impartial assessment is needed is crossing
professional boundaries in ways that can compromise the clinical relationship and patient

welfare.

Maintaining appropriate boundaries does not mean being cold or withholding human warmth. A
clinician can be genuinely caring, even emotionally present with a patient in distress, without
losing the professional distance that protects the integrity of the clinical relationship. The key is
awareness: the clinician who understands why boundaries exist, who knows where the line is,
and who has thought in advance about how to respond when a patient tests those limits, is far
better prepared than one who has never considered the issue. Professional bodies, clinical
supervisors, and peer support networks all play important roles in helping practitioners navigate
boundary challenges, and seeking guidance when in doubt is itself a mark of good professional

judgement.

Fill in the blank: Professional are the limits that define the appropriate relationship
between a clinician and a patient, protecting patients from the misuse of the power differential

inherent in every clinical encounter.
4.3.2 Burnout, well-being, and self-care

Medicine is one of the most demanding professions in the world. The combination of long

working hours, exposure to suffering and death, heavy responsibility for high-stakes decisions,



administrative burden, and often inadequate support and resources creates conditions in which
burnout is common. Burnout is a state of chronic occupational stress characterised by emotional
exhaustion, depersonalisation (a detached, cynical attitude toward patients and colleagues), and a
reduced sense of personal accomplishment. It is not the same as ordinary tiredness after a long
shift; it is a persistent state that erodes the clinician capacity to care and can persist for months or

years if not addressed.

The consequences of burnout extend beyond the individual clinician. A burnt-out doctor is more
likely to make clinical errors, less likely to communicate empathically with patients, more likely
to leave the profession, and more likely to develop depression, substance misuse, or even
suicidality. In the Nigerian healthcare context, where workloads are heavy, resources are scarce,
and systemic support for physician well-being is limited, burnout is a significant and
underacknowledged problem. Self-care strategies including adequate sleep, regular physical
activity, maintaining social relationships outside work, and seeking psychological support when
needed are not self-indulgences; they are professional necessities that help sustain the capacity to

serve patients well over a long career.

Fill in the blank: Burnout is a state of chronic occupational stress characterised by emotional
, depersonalisation, and a reduced sense of personal accomplishment; it is associated

with clinical errors, reduced empathy, and increased risk of leaving the profession.
4.3.3 The future of medicine as a profession

Medicine as a profession is changing more rapidly than at almost any point in its history.
Technological developments are transforming what clinicians do and how they do it. Artificial
intelligence is beginning to match or exceed human performance on certain diagnostic tasks,
such as reading imaging studies and identifying patterns in large clinical datasets. Genomic
medicine is enabling treatments to be tailored to the genetic profile of an individual patient or
tumour. Telemedicine is allowing clinical consultations to happen across geographic distances
that would previously have been prohibitive. These changes are not threats to the profession but
they are challenges to it, requiring physicians to continually update their skills and to reconsider

what unique value they bring to patient care.



The social contract of medicine is also evolving. Patients today are better informed and more
assertive than previous generations, and they expect to be partners in their own care rather than
passive recipients of expert instruction. Global migration of health workers, including the
ongoing exodus of trained Nigerian doctors and nurses to higher-income countries, is reshaping
the workforce in ways that require policy responses at the national and international level. At the
same time, the enduring core of medicine remains what it has always been: a committed, skilled,
and humane clinician sitting with a patient who is suffering and working together toward
healing. Whatever else changes, that relationship is the irreducible centre of medical professional

life.

Fill in the blank: intelligence is beginning to match human performance on certain
diagnostic tasks such as reading imaging studies and identifying patterns in clinical datasets,

presenting both opportunities and challenges for the medical profession.

Pilot questions 4.3

1. What are professional boundaries in medicine and why do they exist?

2. Define burnout in the medical context and describe its consequences for patients and
clinicians.

3. What self-care strategies can help a Nigerian doctor sustain their professional
effectiveness over a long career?

4. Identify two ways in which technology is changing medicine as a profession and explain

the implications for medical training.



Series Summary

This Series examined medicine as a profession from its ethical foundations to its contemporary
challenges. Professionalism was defined not as a set of rules imposed from outside but as a set of
values that physicians hold because they have committed to serving the public good with
knowledge and integrity. The four-principle framework of autonomy, beneficence, non-
maleficence, and justice provided a practical language for ethical reasoning, and the historical
roots of these principles were traced from the Hippocratic Oath through the Nuremberg Code and

the Declaration of Helsinki to the Nigerian National Health Act.

The regulatory architecture of Nigerian medicine was described, covering the pathway from
undergraduate education through internship, MDCN licensure, and postgraduate specialist
training, as well as the distinct roles of the MDCN, the NMA, and the postgraduate colleges. The
challenges of professional life were addressed honestly: maintaining appropriate boundaries
protects both patients and clinicians, burnout is a serious occupational risk that requires structural
and personal responses, and the rapid pace of technological change demands that the profession
continually reconsider what its core contribution is. Medicine will change; the commitment to

the patient in front of you will not.

Glossary of Terms

e Autonomy: the ethical principle that patients have the right to make informed decisions

about their own healthcare, including the right to refuse treatment.
o Beneficence: the ethical principle of acting in the patient best interest.

e Brain drain: the emigration of trained healthcare workers from their country of origin to

higher-income countries, depleting the domestic health workforce.

o Burnout: a state of chronic occupational stress characterised by emotional exhaustion,

depersonalisation, and reduced sense of personal accomplishment.



Continuing professional development (CPD): the ongoing process of maintaining and
updating professional knowledge and skills throughout a clinical career; required by the

MDCN as a condition of licence renewal.

Declaration of Helsinki: a statement of ethical principles for medical research involving

human subjects, first adopted in 1964 by the World Medical Association.

Justice: the ethical principle of distributing the benefits and burdens of healthcare fairly

across the population.

Medical and Dental Council of Nigeria (MDCN): the statutory body that registers
medical practitioners, sets standards for medical education, and disciplines practitioners

who fall below those standards.

Non-maleficence: the ethical principle of avoiding harm, often summarised as "first, do

no harm."

Professional boundaries: the limits that define the appropriate relationship between a
clinician and a patient, protecting patients from exploitation of the inherent power

differential.



Concept Check Questions [Series 4]
Objective Questions

1. Medical refers to the values, behaviours, and commitments that express
medicine dedication to the public good, including competence, integrity, compassion, and
accountability. (Linked to SLO 4.1)

2. The four principles of medical ethics are autonomy, beneficence, non-maleficence, and

. (Linked to SLO 4.1)

3. After completing the MBBS degree and a one-year internship, Nigerian doctors are
licensed by the Medical and Dental Council of . (Linked to SLO 4.2)

4. Continuing professional is required by the MDCN as a condition of annual
licence renewal and is also a moral obligation to patients. (Linked to SLO 4.2)

5. Burnout is characterised by emotional , depersonalisation, and a reduced sense

of personal accomplishment. (Linked to SLO 4.3)

Short-Answer Questions

6. Explain the four principles of medical ethics and describe how two of them might come
into tension in a clinical situation. (Linked to SLO 4.1)

7. Describe the regulatory pathway for medical practice in Nigeria, from the MBBS degree
to specialist qualification. (Linked to SLO 4.2)

8. Explain what burnout is, why it is particularly relevant in the Nigerian clinical context,

and what can be done about it. (Linked to SLO 4.3)

Long-Answer Question

9. Discuss medicine as a profession, covering its ethical foundations, the regulatory
framework in Nigeria, and the challenges that physicians face in sustaining professional

practice throughout their careers. (Linked to SLOs 4.1, 4.2, 4.3)



Answers to Concept Check Questions [Series 4]

Objective Questions

A o

Professionalism.
Justice.

Nigeria.
Development.

Exhaustion.

Short-Answer Questions

6.

Autonomy is the patient right to make informed decisions about their own care.
Beneficence means acting in the patient best interest. Non-maleficence means avoiding
harm. Justice means distributing healthcare resources fairly. A clinical tension: a patient
with advanced cancer refuses chemotherapy that the oncologist believes offers a
meaningful chance of remission. Autonomy supports the patient right to refuse;
beneficence supports offering the treatment. The clinician must ensure the refusal is truly
informed, not based on misunderstanding or fear alone, and then respect the patient
decision even if they disagree with it. Forcing treatment would violate autonomy
regardless of the benefit intended.

After completing secondary school and entering a Nigerian medical school, students
spend five or six years studying basic and clinical sciences before sitting final MB
examinations to obtain the MBBS or MBBCh degree. Graduates must then complete a
one-year supervised internship rotating through medicine, surgery, paediatrics, and
obstetrics and gynaecology. On completion of internship, they apply for full registration
with the Medical and Dental Council of Nigeria, which grants a licence to practise. Those
who wish to specialise then pursue postgraduate training through the National
Postgraduate Medical College of Nigeria or the West African Colleges, which takes

between four and seven years and ends with a fellowship examination.



8. Burnout is a state of chronic occupational stress with three features: emotional
exhaustion, in which the clinician feels drained and unable to engage with the emotional
demands of work; depersonalisation, in which patients come to feel like problems rather
than people; and a reduced sense of personal accomplishment, in which the clinician
doubts whether their work makes a difference. It is particularly relevant in Nigeria
because of heavy workloads, under-resourced facilities, inadequate support systems, and
the demoralising effect of systemic dysfunction. Responses include individual self-care
such as adequate sleep, exercise, and maintaining social connections, as well as
institutional responses such as reasonable working hours, peer support programmes, and

access to psychological counselling for practitioners.

Long-Answer Question

9. Professionalism: medicine is a profession because it requires specialised knowledge,
serves the public good, and is self-regulating; professionalism includes competence,
integrity, compassion, and accountability. Ethical foundations: four principles framework
(Beauchamp and Childress 1979): autonomy (informed patient decision-making,
including refusal), beneficence (acting in patient best interest), non-maleficence (first do
no harm), justice (fair resource distribution); principles can conflict and require case-by-
case balancing. Historical ethical frameworks: Hippocratic Oath (4th century BCE, do no
harm, confidentiality, professional obligations); Nuremberg Code 1947 (voluntary
informed consent in research); Declaration of Helsinki 1964 (clinical research ethics);
Nigerian National Health Act 2014 (patients rights, emergency care, confidentiality).
Regulatory framework in Nigeria: MBBS (5-6 years) plus one-year internship plus
MDCN full registration; postgraduate specialist training through NPMCN, WACP, or
WACS (4-7 years, fellowship examination); MDCN as statutory regulator (registration,
standards, discipline); NMA as membership body (advocacy, welfare); CPD required
annually for licence renewal. Professional challenges: maintaining boundaries (protect
patient vulnerability; boundary violations range from sexual exploitation to inappropriate

gift-taking or personal disclosure); burnout (emotional exhaustion, depersonalisation,



reduced accomplishment; causes: heavy workload, resource scarcity, systemic
dysfunction; consequences: clinical errors, reduced empathy, attrition; responses: self-
care and institutional support); future of medicine (Al in diagnosis, genomic medicine,
telemedicine; patients as informed partners; brain drain; core remains humane

relationship with patient in suffering).

Answers to Pilot Questions [Series 4]

Part 4.1

Professionalism in medicine means holding to the values and behaviours that justify the
public trust placed in doctors. It matters for patient care because patients are in a position
of vulnerability; they often lack the technical knowledge to evaluate the care they receive,
and they depend on their clinician integrity to ensure that advice is given in their interest
rather than the clinician commercial or reputational interest. A clinician who is competent
but dishonest, or compassionate but not accountable to professional standards, fails the
patient in ways that can be invisible until real harm is done. Professionalism is what
closes the gap between having technical knowledge and actually using it in the patient
best interest.

Autonomy: the patient right to make decisions about their own care, including refusing
treatment. Example: a patient with type 2 diabetes refuses insulin because they believe
injections are for dying people; the clinician must give accurate information and respect
the ultimate decision even while working to address the misconception. Beneficence:
acting in the patient best interest. Example: recommending laparotomy for acute
appendicitis because the evidence shows it is the best way to prevent perforation. Non-
maleficence: avoiding harm. Example: not prescribing an antibiotic to a patient with a
viral illness, because unnecessary antibiotics cause side effects and contribute to
resistance. Justice: fair distribution of healthcare resources. Example: triaging patients in

an overcrowded emergency department by clinical urgency rather than by ability to pay.



3. The Nuremberg Code of 1947 was developed by the judges at the Nuremberg Doctors
Trial, which prosecuted Nazi physicians who had conducted lethal experiments on
concentration camp prisoners without their consent. The trial revealed the scale of what
could happen when medical research operated without ethical constraints and without
regard for patient welfare. The Code established ten principles, the most fundamental of
which is that the voluntary consent of the human subject is absolutely essential. It was
necessary because prior to the Code there was no universally agreed international
standard governing research on human subjects, and the evidence from Nuremberg
demonstrated catastrophically what the absence of such a standard permitted.

4. An example: a patient with advanced liver failure secondary to alcohol misuse presents
with a new complication. Beneficence supports aggressive treatment to give the patient
the best chance of survival. Justice considerations arise if that treatment requires an
intensive care bed in a resource-limited setting where the bed may be needed by another
patient with a better prognosis. The approach involves being transparent about the clinical
situation and the resource constraints, consulting with senior colleagues and if possible an
ethics committee, involving the patient and family in the decision, documenting the
reasoning carefully, and arriving at a decision that is as fair as possible to everyone
involved. There may not be a perfect answer, but the process of engaging all four

principles honestly is itself an ethical act.

Part 4.2

1. The pathway begins with secondary school completion and admission to a Nigerian
medical school through the Unified Tertiary Matriculation Examination and post-UTME
screening. The undergraduate MBBS programme lasts five or six years, covering basic
medical sciences in the early years and clinical training in teaching hospitals in the later
years. After passing final MB examinations and receiving the degree, graduates complete
a one-year supervised internship rotating through the major clinical specialties. On
successful completion of internship, they apply to the Medical and Dental Council of

Nigeria for full registration and a licence to practise. Those wishing to specialise proceed



to postgraduate training through the appropriate college, lasting four to seven years,
ending in a fellowship examination.

The MDCN is the statutory regulator established by law. Its primary functions are to
maintain a register of qualified practitioners, to accredit medical schools and ensure they
meet minimum standards, to set conditions for internship and licensure, and to investigate
complaints and discipline practitioners who have acted unethically or incompetently. It
has the power to suspend or remove a practitioner from the register. The NMA is a
voluntary professional membership body that represents the collective interests of
doctors. It negotiates with government over pay and working conditions, engages with
health policy, organises continuing education, and advocates for the welfare of its
members. Both are essential to the profession, but they perform different and
complementary functions.

Continuing professional development is the process by which a doctor maintains and
updates their clinical knowledge and skills throughout their career. It is a regulatory
obligation because the MDCN requires practitioners to accumulate CPD points annually
as a condition of licence renewal. It is a moral obligation because when a patient consults
a doctor, they trust that the advice they receive reflects current knowledge. If a doctor has
not updated their practice in a decade, the "treatment" they provide may be based on
superseded guidelines or disproven assumptions, causing harm that the patient has no
way of detecting. The combination of regulatory enforcement and professional
conscience is what makes CPD function as more than a box-ticking exercise.

Brain drain in Nigerian medicine refers to the emigration of trained doctors and nurses to
higher-income countries, particularly the United Kingdom, Canada, the United States,
and the Gulf states. Its consequences are serious. It reduces the number of trained
clinicians available to serve the Nigerian population, worsening doctor-to-patient ratios
that are already far below WHO recommendations. It concentrates the remaining
workforce in urban teaching hospitals, leaving rural communities even more underserved.
It represents a loss of the public investment made in training these clinicians in Nigerian
universities. And it creates a cycle in which poor working conditions and inadequate pay
drive emigration, which worsens conditions for those who remain, which accelerates

further emigration.



Part 4.3

1.

Professional boundaries are the limits that define what is appropriate in a clinical
relationship. They exist because every patient who consults a clinician is in a position of
vulnerability: they are unwell, they may be frightened, and they are sharing intimate
information about their body and life. The clinician holds power in this relationship by
virtue of their knowledge, their authority, and the patient dependence. Boundaries protect
patients from having that power misused. The most serious violations involve sexual
exploitation, but less dramatic violations also cause harm: accepting expensive gifts
creates an obligation that can compromise clinical judgement, treating close family
members prevents the impartiality that good care requires, and sharing personal problems
during a consultation shifts the caring relationship in the wrong direction.

Burnout is a specific occupational syndrome with three defining features. Emotional
exhaustion means the clinician feels depleted of the emotional energy needed to engage
with the demands of caring for patients; they come to work already feeling empty.
Depersonalisation means the clinician begins to see patients as problems, burdens, or
objects rather than as people, adopting a detached or even cynical attitude toward them.
Reduced personal accomplishment means the clinician feels that their work makes no
meaningful difference. For patients, the consequences include less empathic care, more
clinical errors, and reduced likelihood of being listened to carefully. For the clinician, the
consequences include depression, substance misuse, breakdown of personal relationships,
and in severe cases suicidality. The combination makes burnout a patient safety issue as
well as a personal health issue.

Self-care strategies that sustain professional effectiveness over a long career include
ensuring adequate and consistent sleep, because sleep deprivation impairs clinical
judgement and emotional resilience in ways that are measurable. Regular physical
activity has well-documented benefits for both physical health and mental well-being.
Maintaining relationships outside work provides emotional sustenance and perspective
that cannot come from clinical relationships alone. Setting boundaries on working hours

and learning to say no to commitments that exceed capacity helps prevent the gradual



erosion of personal time that precedes burnout. Seeking peer support or psychological
counselling when experiencing significant distress is a sign of professional maturity, not
weakness. At the institutional level, reasonable on-call rotas, adequate support staff, and
cultures that acknowledge and respond to distress in practitioners all make individual
self-care more possible.

Artificial intelligence is beginning to demonstrate diagnostic accuracy that matches or
exceeds human performance on specific tasks such as detecting diabetic retinopathy in
retinal photographs or identifying malignant lesions on CT scans. The implication for
training is that medical students must learn not only how to diagnose but how to interpret
and critically evaluate Al-assisted diagnostic suggestions, and how to explain their
clinical reasoning in ways that go beyond what an algorithm can offer. Telemedicine
allows consultations across geographic distances, which is significant in a country as
large as Nigeria where specialist expertise is concentrated in a few urban centres. The
implication for training is that students must learn to conduct effective clinical
assessments remotely, to judge when a remote consultation is sufficient and when the
patient must be seen in person, and to manage the limitations of consulting without

physical examination.
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Introduction

The computer has transformed medicine more rapidly and more profoundly than almost any
other tool in the history of the profession. Within the space of a few decades, digital technology
has changed how clinical records are kept, how diagnostic images are generated and interpreted,
how drugs are prescribed and dispensed, how diseases are monitored across populations, and

how medical students learn. The clinician who enters practice today will spend a significant



portion of their working life interacting with digital systems, and their effectiveness will depend

in part on their ability to use those systems intelligently and critically.

This Series introduces the role of computers in modern medical practice. It covers the history and
basic components of computing in medicine, the hospital information systems that now underpin
most institutional healthcare, the clinical applications of digital technology from medical
imaging to telemedicine and robotic surgery, the use of simulation in medical education, and the
emerging role of artificial intelligence in clinical decision-making. It concludes by examining the
limitations and ethical challenges that digital medicine introduces, because the tools are only as

good as the human judgement that guides them.
Series Learning Outcomes
Upon completing this Series, you should be able to:

e SLO 5.1 describe the history of computers in medicine, explain the components and
functions of hospital information systems, and describe how data analysis and decision
support tools are used clinically,

e SLO 5.2 describe the role of computers in medical imaging and computer-assisted
diagnosis, explain what telemedicine is and how it works, and describe the applications
of robotic surgery and computer-assisted therapy, and

e SLO 5.3 explain how computer-based simulation is used in medical education, describe
the applications and limitations of artificial intelligence in clinical practice, and discuss

the ethical challenges of digital medicine.

5.1 Computers in Medicine: Foundations

5.1.1 History and components of computers

The use of computers in medicine began in the 1950s and 1960s, when large mainframe
computers were first applied to hospital administrative tasks such as patient registration, billing,

and scheduling. The development of smaller and cheaper personal computers in the 1980s



brought computing into clinical departments, and the growth of the internet in the 1990s
connected these systems together and made electronic information sharing between institutions
possible. Today, digital technology permeates every aspect of medical practice, from the
electronic health record to the MRI scanner, from the algorithmic drug interaction checker to the

telemedicine platform.

A computer consists of hardware and software working together. The hardware includes the
processor, which performs calculations; the memory, which temporarily stores data being
worked on; the storage devices, which permanently retain data when the system is switched off;
and the input and output devices through which users interact with the machine. In a medical
context, input devices include keyboards, touchscreens, barcode scanners, and diagnostic
sensors, while output devices include monitors, printers, and the interfaces of clinical
information systems. The software is the set of instructions that tells the hardware what to do. In
medicine, software ranges from the operating systems that run hospital servers to the specialised

applications used for clinical documentation, laboratory reporting, and imaging analysis.

Fill in the blank: The use of computers in medicine began in the 1950s with
administrative tasks such as patient registration and billing, before expanding into clinical

applications as computers became smaller, cheaper, and more interconnected.
5.1.2 Hospital information systems

A hospital information system, often abbreviated as HIS, is an integrated set of computer
applications designed to manage the information needs of a hospital or healthcare institution. It
handles administrative functions such as patient admission, discharge, and transfer; clinical
functions such as order entry, laboratory reporting, and nursing documentation; and financial
functions such as billing and insurance processing. The goal of a well-designed HIS is to ensure
that the right information is available to the right person at the right time, whether that person is
a pharmacist checking for drug interactions, a radiologist reviewing a scan request, or a

consultant reviewing a patient history before a ward round.

The electronic health record (EHR) sits at the centre of most modern hospital information

systems. An EHR is a digital version of the patient clinical record that can be accessed by



authorised users across different departments and locations in real time. Unlike a paper record,
an EHR can be searched, analysed, and shared instantly. It can generate automatic alerts when a
prescriber orders a drug that interacts with an existing medication, or when a blood result
exceeds a critical threshold and requires urgent action. In Nigeria, the adoption of EHR systems
has been uneven, with well-resourced teaching hospitals in urban centres implementing them
while many smaller facilities continue to use paper records, creating gaps in information

continuity that affect the quality of care.

Fill in the blank: The electronic health is a digital patient record that can be accessed
in real time across departments, searched and analysed automatically, and programmed to

generate alerts for dangerous drug interactions or critical laboratory values.

5.1.3 Data analysis and decision support in medicine

One of the most powerful applications of computing in medicine is the ability to analyse large
amounts of clinical and epidemiological data to identify patterns that would be invisible to
individual clinicians. By aggregating data from thousands of patient records, researchers can
identify risk factors for disease, track the spread of infections across a population, measure the
real-world effectiveness of treatments, and detect drug safety signals that may not have been
apparent in clinical trials. This kind of population-level analysis, known as health informatics or

clinical data science, is increasingly important in public health and health system management.

Clinical decision support systems (CDSS) are software tools built into hospital information
systems that provide clinicians with evidence-based guidance at the point of care. A CDSS might
alert a prescriber that the dose they are entering exceeds the safe range for a patient with renal
impairment, suggest a differential diagnosis based on the pattern of symptoms entered, or remind
a clinician that a patient is overdue for a particular screening test. These systems do not replace
clinical judgement; they augment it by providing information that might otherwise be overlooked
in a busy clinical environment. The clinician must still evaluate each alert critically, because not
every automated recommendation is appropriate for every patient, and alert fatigue, where
clinicians start ignoring frequent alerts, is a recognised problem in settings where CDSS

thresholds are poorly calibrated.



Fill in the blank: A clinical decision system is a software tool that provides clinicians
with evidence-based guidance at the point of care, such as alerts about dangerous drug doses or

reminders about overdue screening tests.
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Figure 5.1: Hospital information systems and clinical decision support

Pilot questions 5.1

1. Describe the historical development of computers in medicine from the 1950s to the
present.

2. What is a hospital information system and what functions does it serve?

3. What is an electronic health record and what advantages does it have over a paper

record?




4. Explain what a clinical decision support system does and describe the problem of alert

fatigue.

5.2 Clinical and Imaging Applications

5.2.1 Medical imaging and computer-assisted diagnosis

Medical imaging has been transformed by digital computing. Computed tomography, known as
CT, uses X-rays taken from multiple angles around the body and combines them using computer
algorithms to produce detailed cross-sectional images of internal structures. This allows
clinicians to see organs, blood vessels, tumours, and fractures in three dimensions in a way that
was impossible with conventional X-rays. Magnetic resonance imaging, known as MRI, uses
powerful magnetic fields and radiofrequency pulses rather than ionising radiation to produce
high-resolution images, making it particularly valuable for soft tissue structures such as the
brain, spinal cord, and joints. Both CT and MRI produce large datasets that are stored and
transmitted digitally through systems called Picture Archiving and Communication Systems, or
PACS, which allow images to be reviewed at any workstation in a hospital rather than requiring

physical films.

Computer-assisted diagnosis takes imaging analysis a step further by using software algorithms
to help identify abnormalities in medical images. In practice, this means that a computer
programme trained on thousands of labelled images can flag areas of concern for a radiologist to
review, reducing the risk that a subtle finding is missed. Similar approaches are being applied to
pathology slides, retinal photographs, electrocardiograms, and dermatology images. It is
important to understand that these tools assist rather than replace the radiologist or pathologist.
The computer identifies patterns; the clinician interprets them in the context of the whole patient.
The relationship between algorithm and expert judgement is collaborative, and the quality of the
collaboration depends on the clinician understanding what the tool can and cannot reliably

detect.



Fill in the blank: Picture Archiving and Communication Systems, known as , store and
transmit digital medical images so that they can be reviewed at any authorised workstation in a

hospital without the need for physical film.
5.2.2 Telemedicine and remote care

Telemedicine is the delivery of healthcare services using telecommunications technology to
bridge geographic distances between patients and providers. A patient in a rural community in
Adamawa State can have a video consultation with a specialist cardiologist in a teaching hospital
in Lagos without either party needing to travel. A dermatologist in a referral centre can review
photographs of skin lesions sent from a primary care clinic in a remote district and advise on
management within hours rather than weeks. These capabilities are particularly valuable in a
country like Nigeria, where specialist expertise is concentrated in a small number of urban
teaching hospitals while the majority of the population lives in areas with limited access to

specialist care.

Telemedicine takes several forms depending on the technology used and the nature of the clinical
interaction. Synchronous telemedicine involves real-time communication between patient and
clinician, typically by video call, which allows a clinical history to be taken and some aspects of
physical examination to be performed remotely using peripheral devices such as digital
stethoscopes. Asynchronous telemedicine involves the transmission of clinical data, images, or
records that are reviewed and responded to at a later time, without real-time interaction. Remote
patient monitoring uses wearable devices and sensors to transmit physiological data such as
blood pressure, blood glucose, and heart rhythm from the patient home to a healthcare provider.
Each modality has strengths and limitations, and the appropriate choice depends on the clinical

situation and the resources available to both patient and provider.

Fill in the blank: telemedicine involves real-time video communication between
patient and clinician, while asynchronous telemedicine involves the transmission of data or

images that are reviewed later without direct real-time interaction.

5.2.3 Robotic surgery and computer-assisted therapy



Robotic surgery systems allow a surgeon to perform precise operations through small incisions
using robotic arms that translate the surgeon hand movements into smaller, more precise motions
inside the patient body. The most widely used system globally is the da Vinci Surgical System,
which provides the surgeon with a magnified three-dimensional view of the operative field and
filters out the natural tremor in human hands, enabling very fine manipulation of tissue.
Procedures that have been performed robotically include prostatectomy, hysterectomy, cardiac
valve repair, and colectomy. The robotic approach reduces blood loss, shortens recovery time,
and lowers the rate of post-operative complications compared to open surgery for certain

procedures.

Computer-assisted therapy extends beyond surgery into rehabilitation and chronic disease
management. Computer-guided rehabilitation programmes use motion capture and real-time
feedback to help patients recovering from stroke or orthopaedic injury regain movement and
function. Insulin pumps linked to continuous glucose monitors can automatically adjust insulin
delivery in response to the patient blood glucose level, effectively providing a closed-loop
control system for type 1 diabetes management. Computerised cognitive training programmes
are used in the rehabilitation of patients with brain injury or early dementia. In each of these
applications, the computer is providing a level of precision, consistency, and responsiveness that

human monitoring and adjustment alone cannot match.

Fill in the blank: Robotic surgery systems translate the surgeon hand movements into smaller,
more precise motions inside the patient body, filtering out natural hand and providing

a magnified three-dimensional view of the operative field.
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Figure 5.2: Medical imaging, telemedicine, and robotic surgery

Pilot questions 5.2

1. Explain how CT and MRI imaging work and describe what each is best suited for.

2. What is PACS and why is it important for clinical imaging workflows?

3. Explain the difference between synchronous and asynchronous telemedicine and give an

example of each.

4. Describe two examples of computer-assisted therapy outside the surgical context.

5.3 Digital Health in Education and the Future

5.3.1 Computer-based simulation and medical education

Simulation-based education allows medical students and practitioners to practise clinical skills in

a safe environment where mistakes do not harm real patients. The simplest forms of medical



simulation have been available for decades: the mannequin used for practising cardiopulmonary
resuscitation is a form of simulator. Modern computer-based simulators go considerably further.
High-fidelity patient simulators are programmable mannequins that can breathe, speak, produce
breath sounds and heart sounds, and respond physiologically to drugs and interventions. They
allow students to manage simulated cardiac arrests, anaphylaxis, or airway emergencies and to

make and learn from mistakes that would be catastrophic in a real patient.

Virtual reality and augmented reality platforms extend simulation further still. A virtual reality
surgical simulator allows a trainee to practise laparoscopic or endoscopic procedures using haptic
feedback devices that simulate the resistance of tissue, so that the trainee develops the physical
skill and spatial awareness the procedure requires before entering the operating theatre.
Augmented reality systems overlay digital information onto the real world, allowing a student to
see the anatomy of a patient they are examining, or a surgeon to visualise the planned path of an
incision in relation to underlying structures displayed on the operative field. These technologies
are expensive and not yet widely available in Nigerian medical schools, but they represent the

direction in which procedural training is moving globally.

Fill in the blank: High-fidelity patient are programmable mannequins that can respond
physiologically to drugs and interventions, allowing students to manage emergency scenarios

and learn from mistakes without placing real patients at risk.
5.3.2 Artificial intelligence and the future of clinical practice

Artificial intelligence, or Al, refers to the use of computer algorithms to perform tasks that would
normally require human intelligence, such as recognising patterns, making predictions, or
reaching conclusions from complex data. In clinical medicine, Al is being applied to a widening
range of tasks. In radiology, Al algorithms trained on large datasets of labelled images have
demonstrated accuracy comparable to or exceeding that of experienced radiologists in detecting
specific conditions such as diabetic retinopathy, breast cancer on mammography, and lung
nodules on CT. In pathology, similar algorithms are being used to classify tissue samples. In

genomics, Al tools identify disease-associated variants in large genomic datasets. And in



predictive analytics, Al models applied to electronic health record data can identify patients at

high risk of deterioration before clinical signs are apparent.

The implications for medical training and practice are significant. Clinicians of the future will
need to understand enough about Al to evaluate the tools they use critically: to know what the
algorithm was trained on, whether the training data adequately represents the patient population
being served, what the false positive and false negative rates are, and in what circumstances the
tool is unreliable. They will also need to be prepared to explain Al-assisted findings to patients in
ways that are honest about both the capabilities and the limitations of the technology. What Al
cannot do, at least in its current form, is replicate the clinical relationship: the act of sitting with a
patient who is frightened, listening to their story, and using human empathy and judgement to

guide a plan of care.

Fill in the blank: AI algorithms trained on large labelled image datasets have demonstrated
accuracy comparable to experienced clinicians in detecting specific conditions, but clinicians
must be able to evaluate these tools critically, including understanding their positive

and false negative rates.
5.3.3 Limitations, ethics, and the human dimension of digital medicine

Digital medicine brings genuine benefits but also real limitations and risks. Technical failures,
software bugs, and network outages can disrupt clinical systems at critical moments; a hospital
that has moved entirely to electronic records and then loses system access during an emergency
is in a dangerous position if staff are not trained to manage on paper. Data security and patient
privacy are serious concerns: electronic health records contain some of the most sensitive
personal information that exists, and their compromise through hacking, accidental disclosure, or
inappropriate access can cause significant harm to patients. In Nigeria, where digital
infrastructure is still developing and regulatory frameworks for health data are nascent, these

risks require particular attention.

There are also deeper ethical questions about digital medicine that the clinician of the future
must engage with. Algorithmic systems trained predominantly on data from high-income

populations may perform less well on African patients whose physiology, disease presentations,



or imaging characteristics differ systematically from the training population. This creates a risk
of digital health inequity, in which the same technology that improves care for well-represented
groups produces worse outcomes for underrepresented ones. The challenge for medicine as it
integrates these powerful tools is to ensure that the technology serves the full range of human
diversity rather than compounding existing disparities. And through all of this, the irreducible
core of clinical practice remains: a clinician, a patient, a relationship of trust, and the work of

healing.

Fill in the blank: Algorithmic systems trained predominantly on data from high-income
populations may perform less well on African patients, creating a risk of digital health
in which technology that improves care for well-represented groups produces worse outcomes

for others.

Pilot questions 5.3

1. Explain what high-fidelity simulation offers that traditional clinical training cannot, and
describe one specific application.

2. Describe two clinical applications of artificial intelligence and explain what a clinician
needs to understand in order to use Al tools responsibly.

3. What are three limitations or risks of digital medicine that are particularly relevant in
Nigeria?

4. Explain what is meant by digital health inequity and why it is a concern for African

health systems.



Series Summary

This Series surveyed the role of computers in modern medicine, from the administrative origins
of hospital computing in the 1950s to the artificial intelligence systems now entering clinical
practice. Hospital information systems and electronic health records have transformed how
clinical information is stored, accessed, and used; clinical decision support tools have added a
layer of automated guidance that helps clinicians avoid errors and apply evidence consistently,
while the risk of alert fatigue reminds us that these tools require careful calibration. Medical
imaging technologies including CT, MRI, and PACS have changed what clinicians can see
inside a living patient, and computer-assisted diagnosis is beginning to complement human

interpretation of those images.

Telemedicine has made specialist care accessible across geographic distances that previously
excluded rural Nigerian communities from specialist consultation, while robotic surgery and
computer-assisted therapy have extended the precision and consistency of clinical interventions.
Simulation-based education is changing how clinical skills are taught and assessed, allowing
students to practise in safe environments before encountering real patients in high-stakes
situations. Artificial intelligence represents the most transformative emerging technology, but
one that demands critical evaluation rather than uncritical adoption; algorithmic bias, data
privacy, digital infrastructure gaps, and the risk of digital health inequity are challenges that
Nigerian clinicians and health systems must address as they integrate these tools into practice.

The computer has changed medicine profoundly, but it has not changed what medicine is for.

Glossary of Terms

e Alert fatigue: the tendency of clinicians to ignore automated alerts from clinical decision

support systems when alerts are too frequent or poorly calibrated to the clinical context.

o Atrtificial intelligence (AI): the use of computer algorithms to perform tasks that
normally require human intelligence, such as pattern recognition, prediction, and

decision-making.



Clinical decision support system (CDSS): software integrated into hospital information

systems that provides evidence-based guidance to clinicians at the point of care.

Computed tomography (CT): an imaging modality that uses X-rays taken from
multiple angles combined by computer algorithms to produce detailed cross-sectional

images.

Digital health inequity: the risk that Al and digital health tools trained on data from
certain populations perform less well for other populations, compounding existing health

disparities.

Electronic health record (EHR): a digital patient record accessible in real time across

departments, capable of automated alerts and population-level analysis.

Hospital information system (HIS): an integrated set of computer applications
managing the administrative, clinical, and financial information needs of a healthcare

institution.

PACS (Picture Archiving and Communication System): a system for storing,

transmitting, and retrieving digital medical images across a hospital network.

Simulation: the use of models, mannequins, or virtual environments to practise clinical

skills without risk to real patients.

Telemedicine: the delivery of healthcare services using telecommunications technology

to bridge geographic distances between patients and providers.



Concept Check Questions [Series 5]

Objective Questions

1. The electronic health is a digital patient record that can be accessed in real
time across departments and can generate automatic alerts for dangerous prescriptions or
critical results. (Linked to SLO 5.1)

2. A clinical decision system provides evidence-based guidance to clinicians at
the point of care, such as drug interaction alerts or overdue screening reminders. (Linked
to SLO 5.1)

3. Archiving and Communication Systems store and transmit digital medical
images so they can be reviewed at any authorised workstation. (Linked to SLO 5.2)

4. High-fidelity patient are programmable mannequins that respond
physiologically to interventions, allowing students to practise emergency scenarios safely.
(Linked to SLO 5.3)

5. Digital health refers to the risk that Al tools trained on data from certain
populations perform less well for underrepresented groups. (Linked to SLO 5.3)

Short-Answer Questions

6. Explain what a hospital information system does and describe two advantages that an
EHR has over a paper patient record. (Linked to SLO 5.1)

7. Explain what telemedicine is and describe how it could benefit patients in rural Nigeria.
(Linked to SLO 5.2)

8. Describe two limitations or risks of digital medicine and explain how each could affect

patient care in Nigeria. (Linked to SLO 5.3)
Long-Answer Question

9. Discuss the role of computers and digital technology in modern medicine, covering
hospital information systems, medical imaging, telemedicine, artificial intelligence, and

the ethical challenges of digital health. (Linked to SLOs 5.1, 5.2, 5.3)



Answers to Concept Check Questions [Series 5]

Objective Questions

A o

Record.
Support.
Picture.
Simulators.

Inequity.

Short-Answer Questions

6.

A hospital information system is an integrated set of digital applications that manages the
administrative, clinical, and financial information needs of a healthcare institution. It
handles patient admission and discharge, laboratory and radiology orders, nursing
documentation, prescribing, and billing. Two advantages of an EHR over paper: first, an
EHR can be accessed simultaneously by multiple authorised users in different
departments, so the admitting physician, the ward nurse, the pharmacist, and the
radiologist can all see the same up-to-date record without waiting for a physical file to be
passed between them. Second, an EHR can generate automatic alerts, for example
flagging a drug that interacts dangerously with an existing medication or notifying a
clinician when a blood result requires urgent action.

Telemedicine is the delivery of healthcare services using telecommunications technology
to bridge the distance between patients and providers. In rural Nigeria, where many
communities are hundreds of kilometres from the nearest specialist hospital, a patient
with suspected cardiac disease might otherwise have to travel to Lagos or Ibadan for a
cardiology consultation, at great cost and with significant delay. Telemedicine allows that
consultation to take place by video call, with clinical data and investigation results shared
digitally in advance. Dermatology images of a skin lesion can be sent from a primary care
clinic to a referral centre for specialist review and management advice. Remote

monitoring devices can transmit blood pressure and blood glucose readings from patients



with hypertension or diabetes to a healthcare provider who adjusts treatment without
requiring the patient to attend in person.

8. Data security and privacy: electronic health records contain highly sensitive personal and
clinical information; a system breach, whether through hacking or accidental disclosure,
can expose patients to serious harm including discrimination, stigma, or exploitation. In
Nigeria, where regulatory frameworks for health data protection are still developing, this
risk is particularly significant and requires urgent legislative and institutional attention.
System failure and dependence: when a hospital that has fully digitised its records
experiences a network outage or software failure, clinical operations can be severely
disrupted; staff trained entirely on electronic systems may not be able to function on
paper, and critical patient information may be temporarily inaccessible at moments when

it is urgently needed.

Long-Answer Question

9. History and HIS: computers entered medicine in the 1950s for administrative tasks and
have progressively expanded into clinical applications; hospital information systems now
integrate patient administration, electronic health records, laboratory and radiology
systems, pharmacy, nursing documentation, and billing; EHRs allow real-time multi-user
access, automated alerts, and population-level data analysis; CDSS provide evidence-
based guidance at point of care but require careful calibration to avoid alert fatigue.
Medical imaging: CT (multiple angle X-rays combined by algorithms to produce cross-
sectional images) and MRI (magnetic fields and radiofrequency pulses for high-
resolution soft tissue imaging) store images digitally in PACS for network-wide access;
computer-assisted diagnosis algorithms trained on labelled image datasets flag
abnormalities for radiologist review; tools assist rather than replace clinical
interpretation. Telemedicine: synchronous (real-time video), asynchronous (store-and-
forward), remote monitoring (wearables); valuable in Nigeria for connecting rural
patients with urban specialists, reducing travel burden, and supporting chronic disease

monitoring; requires digital infrastructure. Robotic surgery: da Vinci system provides



three-dimensional operative view, filters hand tremor, reduces blood loss and recovery
time; computer-assisted therapy includes stroke rehabilitation with motion capture,
closed-loop insulin pumps, computerised cognitive training. Simulation: high-fidelity
mannequins allow emergency scenario practice; virtual reality allows procedural skill
development; both protect patients from learner error. Artificial intelligence: Al applied to
imaging (retinopathy, mammography, lung nodules), pathology, genomics, and predictive
analytics; clinicians must evaluate training data quality, false positive and negative rates,
and applicability to their patient population. Ethical challenges: data privacy and security
(particularly relevant in Nigeria with nascent regulatory frameworks), system failure risk,
digital health inequity (algorithms trained on high-income population data may perform
less well on African patients, compounding existing disparities). Core of medicine
unchanged: the clinician-patient relationship remains irreducible regardless of the

technology surrounding it.

Answers to Pilot Questions [Series 5]

Part 5.1

1. Inthe 1950s and 1960s, large mainframe computers were first applied to hospital
administrative tasks such as patient registration, billing, and appointment scheduling. In
the 1970s and 1980s, smaller and cheaper minicomputers and then personal computers
began to appear in clinical departments, allowing laboratory results and prescription
records to be stored digitally. The growth of the internet in the 1990s connected these
systems across institutions and made networked electronic health records possible. From
the 2000s onward, digital imaging, computerised prescribing, and clinical decision
support became standard in well-resourced hospitals. Today, artificial intelligence,
telemedicine, robotic surgery, and wearable monitoring devices have extended the reach
of computing into virtually every aspect of clinical care.

2. A hospital information system is an integrated set of digital applications designed to

manage all of the information needs of a healthcare institution. It serves multiple



functions simultaneously. On the administrative side it handles patient admission,
discharge, and transfer, managing bed allocation and patient flow. On the clinical side it
supports electronic prescribing, laboratory test ordering and result reporting, radiology
request and image management, and nursing documentation. On the financial side it
handles billing, insurance claims, and resource allocation. The aim is to ensure that any
authorised member of the clinical team can access the information they need about any
patient in real time, wherever they are in the hospital, without needing to physically
locate a paper file.

An electronic health record is a digital version of the patient clinical record that is stored
on a server and can be accessed in real time by any authorised user across different
departments and locations. Compared to a paper record, an EHR offers several
advantages. It can be accessed simultaneously by multiple users, so the admitting doctor,
the pharmacist, and the ward nurse can all view and update the same record at the same
time without conflict. It can be searched rapidly to find a specific result or entry without
having to read through every page. It can generate automatic alerts when a prescription
creates a dangerous drug interaction, when a laboratory value exceeds a critical threshold,
or when a screening test is overdue. It also enables population-level analysis, allowing
hospital administrators and researchers to identify patterns across all patients in the
system.

A clinical decision support system is software integrated into a hospital information
system that provides evidence-based guidance to clinicians as they work. It monitors
clinical data in real time and generates alerts when the data suggests that a clinician
action may be unsafe or suboptimal. For example, it might warn a prescriber that the
antibiotic dose they are entering is too high for a patient with impaired renal function, or
remind a clinician that a diabetic patient has not had a foot examination recorded in the
past year. Alert fatigue occurs when the CDSS generates alerts so frequently, or for
situations where the alert is not clinically relevant, that clinicians begin to dismiss them
without reading them. This defeats the purpose of the system because genuinely
important alerts are then ignored along with the trivial ones. Avoiding alert fatigue
requires careful configuration of the system to alert only for situations where the alert is

likely to change clinical behaviour.



Part 5.2

1. CT scanning works by rotating an X-ray source around the patient and detecting the X-
rays that pass through the body at many different angles. A computer then combines these
measurements using mathematical reconstruction algorithms to produce detailed cross-
sectional images that can also be rendered in three dimensions. CT is particularly good
for imaging the chest, abdomen, and bony structures, and is widely used for detecting
trauma injuries, tumours, vascular conditions, and infections. MRI uses a powerful
magnetic field to align the hydrogen protons in body tissues and then applies
radiofrequency pulses that cause these protons to emit signals; these signals are detected
and processed by a computer to produce images. MRI produces much better soft tissue
contrast than CT and is preferred for imaging the brain, spinal cord, joints, and pelvic
organs. Unlike CT, it does not use ionising radiation, making it safer for repeated use and
in pregnant patients.

2. PACS stands for Picture Archiving and Communication System. It is a digital
infrastructure for storing, transmitting, and retrieving medical images across a hospital
network. Before PACS, radiology departments used physical X-ray films that had to be
physically filed, retrieved, and transported to the clinical area where they were needed.
PACS replaces this entirely with a digital system in which images acquired by CT, MRI,
ultrasound, or plain X-ray are immediately available on any authorised workstation in the
hospital. A radiologist in a reporting room can review images acquired in the emergency
department without leaving their desk. A surgical team can review pre-operative imaging
in the operating theatre immediately before a procedure. PACS also facilitates
teleradiology, in which images are sent digitally to radiologists at remote sites for
reporting, which is valuable in hospitals that lack on-site radiological expertise.

3. Synchronous telemedicine involves real-time communication between patient and
clinician, typically by video call. An example is a patient in a rural clinic in Kebbi State
having a live video consultation with a neurologist at the University College Hospital in
Ibadan, who can take a history, observe the patient, and advise on investigations and

management in real time. Asynchronous telemedicine involves the transmission of data,



images, or clinical records that are reviewed by a clinician at a later time, without direct
real-time interaction. An example is a general practitioner in a rural health post
photographing a patient skin lesion and sending the image along with a brief clinical
history to a dermatologist at a regional hospital, who reviews the case and sends back a
management recommendation within 24 hours.

4. Stroke rehabilitation with motion capture: computer systems using cameras or wearable
sensors track the patient movement in real time and provide immediate feedback on the
quality of their movement during exercises. This allows the patient to practise
rehabilitation exercises with objective feedback about whether they are performing them
correctly, and allows the physiotherapist to monitor progress and adjust the programme
without needing to be physically present for every session. Closed-loop insulin pump for
type 1 diabetes: a continuous glucose monitor measures the patient blood glucose level
every few minutes and transmits the readings to an insulin pump. The pump uses a
computer algorithm to calculate the appropriate insulin dose and delivers it automatically,
effectively mimicking the glucose-sensing and insulin-secreting function of a healthy

pancreas and reducing the burden of manual glucose management on the patient.

Part 5.3

1. High-fidelity simulation offers the opportunity to practise clinical skills in situations that
would be too dangerous, too rare, or too distressing to use real patients for initial
learning. Traditional clinical training has always relied on the availability of suitable
patients and the willingness of supervising clinicians to allow students to practise on
them. This works for common conditions but leaves students unprepared for emergencies
they may not encounter until they are already responsible for managing them
independently. A high-fidelity simulator for managing anaphylaxis, for example, allows a
student to experience the time pressure, the physiological deterioration, and the decision-
making demands of a severe allergic reaction repeatedly until they are competent, without

any patient being placed at risk. The student can make errors, see the consequences play



out on the simulator, discuss what went wrong with a supervisor, and try again
immediately.

Two Al clinical applications: first, Al-assisted retinal imaging analysis for diabetic
retinopathy, in which an algorithm trained on thousands of labelled retinal photographs
can detect signs of retinopathy with an accuracy comparable to an experienced
ophthalmologist, allowing screening to be conducted by a nurse or primary care worker
using a fundus camera without requiring specialist review for every image. Second, Al-
based early warning systems applied to electronic health record data, which analyse vital
signs, laboratory results, and other clinical parameters in real time to identify patients
who are deteriorating before the clinical team has recognised it, generating alerts that
allow earlier intervention. To use Al tools responsibly, a clinician needs to know what
data the algorithm was trained on and whether those data represent their own patient
population, what the false positive and false negative rates are and how to interpret them
in their clinical context, and in what circumstances the tool is known to be unreliable.
Three limitations relevant in Nigeria. First, data security and privacy: EHRs contain
highly sensitive personal information that is vulnerable to hacking, unauthorised access,
and accidental disclosure. Nigeria does not yet have comprehensive health data protection
legislation comparable to the European GDPR, leaving patients without strong legal
protections if their health data is misused. Second, digital infrastructure gaps:
telemedicine and EHR systems depend on reliable electricity supply and internet
connectivity. In many parts of Nigeria, power outages are frequent and broadband access
is limited or expensive, meaning that the benefits of digital health are concentrated in
urban areas and unavailable to the rural populations who might benefit most. Third, alert
fatigue: if clinical decision support systems generate too many alerts, clinicians begin
dismissing them without reading them, which removes the safety benefit the system was
designed to provide.

Digital health inequity refers to the risk that Al and digital health tools, most of which
have been developed and validated using data collected from patients in high-income
countries, perform less accurately or reliably when applied to patients from
underrepresented populations. African patients may have different physiological

characteristics, different patterns of disease presentation, or different imaging



appearances that were not well represented in the training data. An Al algorithm trained
on chest X-rays from European patients may miss findings that present differently in a
Nigerian patient with a history of tuberculosis. A skin lesion classifier trained
predominantly on images of lighter skin tones may be less accurate on darker skin tones.
The concern for African health systems is that adopting these tools without validation in

local populations may inadvertently widen rather than narrow health disparities.
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