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Introduction

Modern clinical medicine is not practised by any single professional working in isolation. The
complexity of human illness, the breadth of knowledge and skill required to investigate and
manage patients effectively, and the recognised importance of holistic, patient-centred care have
made the collaborative health team the fundamental unit of clinical practice. Understanding who
the various health workers are, what functions each performs, and how they work together is

foundational knowledge for any student beginning clinical medicine.

This Series introduces the categories of health workers encountered in Nigerian clinical settings,
from medical doctors and nurses to laboratory scientists, pharmacists, physiotherapists,
radiographers, and the many support and administrative staff whose work sustains the clinical
environment. It examines the distinct yet overlapping functions these workers perform in patient
diagnosis, treatment, and support, and explores the multidisciplinary team model through which

their contributions are coordinated around individual patient needs.

A clear appreciation of how the health team is composed and how it functions prepares the
clinical student not only to work effectively within it but to understand the patient's experience of
healthcare as a journey through multiple professional contacts, each contributing a distinct and

necessary dimension to their care.

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

e SLO 1.1 identify and describe the major categories of health workers encountered in

clinical medicine and the training background of each (Linked to Part 1.1),



e SLO 1.2 describe the diagnostic, therapeutic, and supportive functions performed by key
members of the health team (Linked to Part 1.2),

e SLO 1.3 explain the concept of the multidisciplinary team, describe how it functions in

practice, and identify its benefits and challenges (Linked to Part 1.3),

e SLO 1.4 describe the intersections between health team roles and explain how
communication and coordination are managed in the clinical team (Linked to Part 1.4),

and

e SLO 1.5 explain the place of the student doctor in the health team and describe the

appropriate conduct expected of a student in clinical settings (Linked to Part 1.4).

1.1 Categories of Health Workers in Clinical Medicine

1.1.1 Medical doctors and their roles

Medical doctors are the clinicians with primary responsibility for diagnosis, prescription of
treatment, and overall medical management of patients. In Nigeria, a medical doctor holds a
Bachelor of Medicine and Bachelor of Surgery (MBBS or MBChB) degree obtained after a
minimum of six years of undergraduate medical education, followed by a period of
housemanship. Doctors practise across a wide range of settings, from primary care to highly
specialised hospital departments, and at various levels of seniority from house officer to

consultant.

The medical profession is structured through a hierarchy of roles: house officers are newly
qualified doctors completing mandatory post-graduate training; medical officers or senior
registrars are doctors in supervised practice or specialist training; and consultants are fully
qualified specialists with the authority to admit patients, lead clinical teams, and bear ultimate
clinical responsibility for patient care. Medical doctors in Nigeria are regulated by the Medical

and Dental Council of Nigeria (MDCN).



Fill in the blank: Medical doctors in Nigeria hold the MBBS or MBChB degree; the clinical
hierarchy progresses from house officer through medical officer and registrar to , who

bears ultimate clinical responsibility for patient care.

1.1.2 Nursing and allied health professionals

Nurses are the largest professional group in most clinical settings and provide the most
continuous patient contact of any health profession. Registered nurses in Nigeria hold a
Bachelor of Nursing Science (BNSc) or a nursing diploma from an approved school of nursing,
and are registered with the Nursing and Midwifery Council of Nigeria (NMCN). Nurses assess
patient condition, administer prescribed medications, perform clinical procedures, educate

patients and families, and coordinate care between the patient and other members of the team.

Allied health professionals encompass a broad range of disciplines that support diagnosis,
treatment, and rehabilitation. Key allied health professionals include pharmacists (who dispense
medicines, counsel patients on drug use, and provide pharmaceutical care), physiotherapists
(who assess and treat physical impairment and disability through movement and exercise),
occupational therapists (who help patients regain the ability to perform daily activities), and
medical laboratory scientists (who perform the diagnostic tests that guide clinical decision-

making).

Fill in the blank: Nurses provide the most continuous patient contact; allied health professionals
include pharmacists, physiotherapists, occupational therapists, and medical laboratory scientists

who support diagnosis, treatment, and

1.1.3 Paramedical and support staff

Paramedical staff include radiographers, who perform imaging investigations including X-
rays, ultrasound, CT, and MRI scans and whose images are interpreted by radiologists; medical
records officers, who manage patient documentation and health information systems; dietitians
and nutritionists, who assess nutritional status and provide medical nutrition therapy; and
speech and language therapists, who assess and treat disorders of communication and

swallowing.



Support staff are essential to the safe and effective functioning of clinical environments but may

not hold professional health qualifications. They include healthcare assistants and ward

orderlies who provide personal care, transport patients, and assist with basic clinical tasks under

nurse supervision; hospital porters and domestic staff who maintain the physical environment;

and administrative and clerical staff who manage appointments, admissions, discharge records,

and the administrative systems that underpin clinical operations.

Fill in the blank: Paramedical staff include radiographers, medical records officers, dietitians,

and speech therapists; support staff including healthcare assistants, porters, and staff

are essential to safe clinical operation though they may not hold professional health

qualifications.

Medical Professionals

Medical Doctors (MBBS or MBChB,

house officer to consultant)
Nurses (BNSc or diploma, continuous

patient contact)

Allied and Paramedical Support Staff
Staff

Pharmacists Healthcare

Assistants

Physiotherapists Ward Orderlies

Occupational Porters

Therapists

Medical Laboratory Administrative

Scientists Staff

Radiographers

Dietitians

Medical Records

Officers

Speech Therapists

Figure 1.1: Categories of health workers in clinical medicine, their professional background, and

key roles
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Pilot questions 1.1

1. Describe the educational background and regulatory body of medical doctors in Nigeria.

(Linked to SLO 1.1)

2. Describe the clinical hierarchy of medical doctors from entry level to consultant. (Linked

to SLO 1.1)

3. Describe the role of nurses in the clinical team and identify their regulatory body in

Nigeria. (Linked to SLO 1.1)

4. Identify four allied health professionals and state the primary function of each. (Linked to
SLO 1.1)

5. Explain the contribution of support staff to safe clinical operation. (Linked to SLO 1.1)

1.2 Functions and Responsibilities of Key Health Workers

1.2.1 Diagnostic roles in the health team

Diagnosis in clinical medicine is not the exclusive function of the medical doctor but a
distributed responsibility shared across the health team, with each professional contributing a
distinct dimension to the overall diagnostic picture. Medical doctors take the clinical history,
perform physical examination, formulate a differential diagnosis, and decide which
investigations to request. Medical laboratory scientists perform the haematological,
biochemical, microbiological, and histological tests whose results confirm or refute the

diagnostic hypotheses generated by the clinician.

Radiographers produce the imaging investigations (plain X-rays, ultrasound, CT, and MRI)
whose interpretation by radiologists provides critical diagnostic information, particularly in
trauma, oncology, and complex internal medicine cases. Nurses contribute to diagnosis by
performing bedside assessments and side-room tests, monitoring vital signs and reporting
changes, and recognising clinical deterioration that prompts urgent medical review. Each
professional's diagnostic contribution is most valuable when effectively communicated to the rest

of the team.



Fill in the blank: Diagnosis is a distributed responsibility: doctors formulate the differential and
request investigations; laboratory scientists perform tests; radiographers produce imaging; and

nurses perform bedside assessments, monitor vital signs, and report

1.2.2 Therapeutic roles in the health team

Medical doctors have the primary authority to prescribe pharmacological treatment and order
therapeutic procedures, bearing responsibility for the appropriateness, dosing, and potential
interactions of prescribed medicines. Pharmacists perform a critical safety and therapeutic
function by reviewing prescriptions for errors, checking for drug interactions and
contraindications, dispensing medicines with counselling on correct use, and managing ward

drug supplies in hospital settings.

Nurses administer prescribed medications, perform therapeutic clinical procedures (wound
dressing, catheterisation, intravenous infusion management), and deliver nursing care
interventions that are in themselves therapeutic, such as positioning to prevent pressure sores and
mobilisation to prevent deep vein thrombosis. Physiotherapists provide exercise, manual
therapy, and respiratory physiotherapy as primary therapeutic interventions; occupational
therapists adapt the patient's environment and daily activities to support function and recovery;
and dietitians prescribe medical nutrition therapy to address nutritional deficits that impair

recovery.

Fill in the blank: Therapeutic roles are distributed: doctors prescribe; pharmacists review and
dispense safely; nurses administer and perform procedures; physiotherapists provide exercise

therapy; and dietitians prescribe medical therapy.

1.2.3 Supportive and administrative roles

Supportive functions in the health team include the personal care provided by healthcare
assistants (bathing, feeding, continence care, and mobility assistance for patients who are unable
to perform these activities independently), the transport and logistics functions of porters and

orderlies who move patients and specimens safely through the hospital, and the environmental



maintenance functions of domestic and cleaning staff who are central to infection control

through the cleaning and disinfection of clinical areas.

Administrative functions are equally essential: medical records officers maintain the
documentation systems that provide continuity of patient information across clinical episodes,
enabling each team member to access the history and findings recorded by colleagues. Ward
clerks and receptionists manage appointment systems, communicate with patients and their
families, and ensure that the logistical aspects of clinical care run smoothly. Without effective
administrative support, the clinical team cannot operate at full efficiency regardless of the quality

of its clinical members.

Fill in the blank: Supportive roles include personal care by healthcare assistants, patient transport
by porters, and infection control by domestic staff; administrative roles include medical records

management and appointment coordination by officers and ward clerks.

Diagnostic Functions Therapeutic Functions Supportive and

Administrative Functions

Doctors — history, Doctors — prescribing Healthcare Assistants

examination, investigations

Laboratory Scientists — tests Pharmacists — review, Porters
dispensing
Radiographers — imaging Nurses — administration, Domestic Staff
procedures
Nurses — monitoring Physiotherapists — Medical Records Officers
exercise
Dietitians — nutrition Ward Clerks

Table 1.1: Diagnostic, therapeutic, and supportive and administrative functions distributed across

key health team members

Pilot questions 1.2
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1. Explain how the diagnostic function is distributed across different members of the health

team. (Linked to SLO 1.2)
2. Describe the therapeutic role of the pharmacist in the clinical team. (Linked to SLO 1.2)

3. Describe the therapeutic contributions of nurses, physiotherapists, and dietitians to patient

care. (Linked to SLO 1.2)

4. Explain the importance of domestic and cleaning staff to patient safety. (Linked to SLO
1.2)

5. Explain why effective medical records management is essential to clinical care. (Linked

to SLO 1.2)

1.3 The Multidisciplinary Team Approach to Patient Care

1.3.1 Concept and rationale of the multidisciplinary team

The multidisciplinary team (MDT) is a group of health professionals from different disciplines
who work together in a coordinated and collaborative manner to assess, plan, and deliver care for
a specific patient or patient group. The rationale for the MDT approach derives from the
recognition that no single health professional possesses the breadth of knowledge and skill
needed to address the full complexity of contemporary clinical problems, particularly for patients
with multiple comorbidities, complex social circumstances, or conditions requiring rehabilitation

alongside medical treatment.

The MDT model reflects the biopsychosocial model of health, which recognises that illness has
biological, psychological, and social dimensions, each requiring specific professional expertise
to address. A patient with a stroke, for example, has biological needs addressed by the
neurologist and medical team, psychological needs addressed by the psychologist and counsellor,
communication needs addressed by the speech therapist, physical rehabilitation needs addressed

by the physiotherapist, and daily living adaptation needs addressed by the occupational therapist.



Fill in the blank: The multidisciplinary team brings together professionals from different
disciplines to address the biological, , and social dimensions of illness that no single

professional can address alone.

1.3.2 How the multidisciplinary team functions in practice

MDT functioning is typically organised around regular MDT meetings (also called case
conferences or ward rounds) at which team members share their assessments, discuss
management plans, and agree on priorities for each patient under their care. These meetings are
led by the consultant or lead clinician but structured to allow each professional to contribute
their perspective: the nurse reports on the patient's condition since the last round, the
physiotherapist updates on mobility and rehabilitation progress, the pharmacist flags medication

concerns, and the social worker reports on discharge planning.

Between formal MDT meetings, coordination occurs through written communication in the
patient's notes, direct verbal handover between professionals, and structured communication
tools such as the SBAR framework (Situation, Background, Assessment, Recommendation),
which provides a standardised format for communicating clinical information across professional
boundaries. Effective MDT functioning requires mutual respect for each professional's expertise,
clarity about each member's role and responsibilities, and a shared commitment to the patient's

goals of care.

Fill in the blank: MDT meetings coordinate team assessments and plans; between meetings,
coordination uses written patient notes, verbal handover, and structured tools such as the SBAR

framework covering Situation, Background, Assessment, and

1.3.3 Benefits and challenges of the multidisciplinary approach

The MDT approach offers substantial benefits for patients and health systems. For patients, it
provides comprehensive, holistic care that addresses the full range of their needs rather than
only the presenting medical problem, reduces the risk of gaps in care from professional

boundaries, and improves outcomes for complex conditions such as cancer, stroke, heart failure,



and serious mental illness. For the health system, MDT practice promotes efficient use of

specialist skills, reduces duplication of effort, and improves discharge planning.

Challenges of the MDT approach include the significant time investment required for meetings
and coordination, potential for role confusion and conflict between professionals when
boundaries are poorly defined, difficulties maintaining effective communication across large
teams, and the risk that team dynamics may suppress individual professional voices, particularly
those of more junior members or less prominent disciplines. Ensuring that the patient's voice is
genuinely centred in MDT discussions, rather than professionals planning care without actively

involving the patient, is a persistent challenge requiring deliberate effort.

Fill in the blank: MDT benefits include holistic care, comprehensive needs assessment, and
efficient specialist use; challenges include time investment, role confusion, communication

difficulties, and risk of suppressing voices, including those of the patient.

The Multidisciplinary Team: Benefits and Challenges

Benefits Challenges

« Comprehensive holistic care e Time investment

e Reduced care gaps » Role confusion and conflict
e Improved outcomes for « Communication difficulties
complex conditions
« Efficient specialist use  Risk of suppressing individual
voices
« Better discharge planning e Patient voice not genuinely
centred

Figure 1.3: Benefits and challenges of the multidisciplinary team approach to patient care

Pilot questions 1.3

1. Define the multidisciplinary team and explain the rationale for the MDT approach.
(Linked to SLO 1.3)



2. Explain how the biopsychosocial model of health underpins the MDT approach. (Linked
to SLO 1.3)

3. Describe how MDT meetings are structured and what each team member contributes.

(Linked to SLO 1.3)

4. Describe three benefits and three challenges of the multidisciplinary team approach.

(Linked to SLO 1.3)

5. Explain what the SBAR framework is and how it supports MDT communication. (Linked
to SLO 1.3)

1.4 Intersections and Collaboration in Health Team Practice

1.4.1 Where health team roles intersect

While each health professional has a defined primary function, many clinical tasks represent
areas of shared or overlapping responsibility where the boundaries between professional roles
are deliberately fluid to ensure continuity and safety. Vital sign monitoring and documentation,
for example, are primarily nursing functions but are reviewed and interpreted by doctors; wound
assessment is shared between nurses and doctors; medication reconciliation involves both nurses

and pharmacists.

These intersections are not weaknesses in the system but strengths: they provide redundancy
and cross-checking that reduce the risk of errors going undetected. A nurse who questions a
prescribed drug dose provides a safety check on the prescribing doctor; a pharmacist who
reviews a ward's medication chart identifies interactions the prescriber may have missed; a
physiotherapist who notes a change in a patient's mobility status provides clinical information the
medical team may not have observed. Recognising and respecting these overlaps is central to

safe clinical practice.

Fill in the blank: Health team role intersections provide redundancy and that reduce
errors; examples include nurses questioning drug doses, pharmacists reviewing interactions, and

physiotherapists noting clinical changes.



1.4.2 Communication and coordination in the health team

Effective communication is the most critical determinant of health team performance and
patient safety. Breakdown in communication between team members is a leading cause of
adverse events in healthcare, including medication errors, missed diagnoses, and delays in
treatment. Key communication modalities in the clinical team include verbal handover at shift
changes, written notes in the patient record, structured referral letters between departments,

and electronic health records that allow real-time information sharing.

Professional courtesy and hierarchical awareness shape clinical communication: junior team
members must communicate clearly and confidently with seniors without being intimidated by
seniority, while senior members must create an environment in which all team members feel
safe to raise concerns. The concept of psychological safety within clinical teams, meaning the
shared belief that team members can speak up about concerns without fear of humiliation or

punishment, is now recognised as a foundational element of high-performing, safe clinical teams.

Fill in the blank: Effective clinical communication uses verbal handover, written notes,
structured referrals, and electronic records; psychological within teams, where
members can raise concerns without fear, is foundational to safe, high-performing clinical

practice.

1.4.3 The student doctor's place in the health team

Student doctors occupy a unique and important position in the clinical team: they are learners
whose primary purpose is education, not service delivery, yet they contribute to the clinical
environment through history-taking, examination, and patient interaction that supports the work
of the clinical team. The student's role is to observe, assist, and learn under supervision, not to

act independently as a clinician.

Appropriate conduct for a student doctor in clinical settings includes introducing oneself clearly
as a student when interacting with patients, obtaining patient consent before performing
examinations or procedures, maintaining patient confidentiality, showing respect for all members

of the health team regardless of professional grade, and demonstrating intellectual humility by



acknowledging the limits of their knowledge and seeking guidance rather than acting beyond
their competence. Students who engage actively, ask thoughtful questions, take every clinical
encounter seriously, and show genuine respect for all team members create the conditions for

maximal learning and lay the foundations of professional identity.

Fill in the blank: Student doctors observe, assist, and learn under supervision; appropriate
conduct includes introducing as a student, obtaining patient , maintaining

confidentiality, and showing respect for all health team members.

Communication Modalities Key Principles

Verbal Handover Communication is critical for team
safety

Written Notes in Patient Record Breakdown causes errors

Structured Referral Letters Psychological safety enables all
voices

Electronic Health Records Junior members must communicate
confidently

SBAR Framework (Situation, Background, Seniors must create safe

Assessment, Recommendation) environments

Table 1.2: Communication modalities and key principles for safe, effective clinical health team

practice

Pilot questions 1.4

1. Explain what is meant by intersecting health team roles and give three examples. (Linked

to SLO 1.4)

2. Explain why communication breakdown is a major patient safety risk in clinical teams.

(Linked to SLO 1.4)

3. Describe four communication modalities used in clinical teams. (Linked to SLO 1.4)
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. Define psychological safety in clinical teams and explain its importance. (Linked to

SLOs 1.4to 1.5)

. Describe the student doctor's role and appropriate conduct in the clinical health team.

(Linked to SLO 1.5)



Series Summary

This Series introduced the composition of the clinical health team and the multidisciplinary
approach to patient care. Health workers in clinical medicine are organised into three broad
categories: medical professionals (doctors holding the MBBS or MBChB degree, regulated by
the MDCN, practising across a hierarchy from house officer to consultant; and nurses holding
the BNSc or diploma, regulated by the NMCN, providing the most continuous patient contact);
allied and paramedical staff (pharmacists, physiotherapists, occupational therapists, medical
laboratory scientists, radiographers, dietitians, and speech therapists, each with specialised
diagnostic, therapeutic, or rehabilitative functions); and support and administrative staff
(healthcare assistants, porters, domestic staff, medical records officers, and ward clerks, whose
functions are essential to safe clinical operation). The diagnostic function is distributed across the
team, with doctors formulating and requesting investigations, laboratory scientists performing

tests, radiographers producing images, and nurses monitoring and reporting bedside changes.

Therapeutic functions are similarly distributed: doctors prescribe, pharmacists review and
dispense safely, nurses administer and perform procedures, physiotherapists provide exercise
therapy, and dietitians prescribe medical nutrition therapy. The multidisciplinary team model
brings these professionals together around the biopsychosocial model of care, meeting regularly
to coordinate assessments and plans, communicating between meetings through written notes,
verbal handover, and the SBAR framework, and offering patients comprehensive, holistic care
while facing challenges of time investment, role confusion, and ensuring all voices including the
patient's are heard. Health team roles intersect beneficially to provide redundancy and cross-
checking; communication is the most critical determinant of team safety; and student doctors
learn under supervision, introducing themselves as students, obtaining patient consent, and

showing intellectual humility and respect for all team members.

Glossary of Terms

e Medical and Dental Council of Nigeria (MDCN): the regulatory body responsible for

registering and regulating the practice of medical and dental practitioners in Nigeria.



Nursing and Midwifery Council of Nigeria (NMCN): the regulatory body responsible

for registering and regulating the practice of nurses and midwives in Nigeria.

Consultant: a fully qualified medical specialist with the authority to admit patients, lead

clinical teams, and bear ultimate clinical responsibility for patient care.

Allied health professional: a health professional other than a doctor or nurse whose

training supports a specialised diagnostic, therapeutic, or rehabilitative function.

Multidisciplinary team (MDT): a group of health professionals from different
disciplines who work together in a coordinated manner to assess and deliver care for a

patient.

Biopsychosocial model: a framework recognising that illness has biological,
psychological, and social dimensions, each requiring specific professional expertise.
SBAR framework: a structured communication tool covering Situation, Background,

Assessment, and Recommendation, used to standardise clinical handover across

professional boundaries.

Psychological safety: the shared belief within a team that members can speak up about

concerns without fear of humiliation or punishment.

Medical records officer: a health worker responsible for managing patient

documentation and health information systems.

MDT meeting: a regular case conference at which team members share assessments and

agree management plans for patients under their joint care.

Healthcare assistant: a support worker who provides personal care to patients under

nurse supervision, including bathing, feeding, and mobility assistance.

Intellectual humility: the disposition of acknowledging the limits of one's knowledge

and seeking guidance rather than acting beyond one's competence.



Concept Check Questions [Series 1]

Objective Questions

1.

Medical doctors in Nigeria hold the MBBS or MBChB degree and are regulated by the
. (Linked to SLO 1.1)

Nurses in Nigeria are regulated by the Nursing and Midwifery Council of Nigeria and
provide the most patient contact of any health profession. (Linked to SLO 1.1)

The diagnostic function in the clinical team is across doctors, laboratory

scientists, radiographers, and nurses. (Linked to SLO 1.2)

The MDT approach is grounded in the model of health, recognising biological,
psychological, and social dimensions of illness. (Linked to SLO 1.3)

The SBAR framework supports MDT communication by providing a standardised format
covering Situation, Background, Assessment, and . (Linked to SLO 1.3)

Student doctors should introduce themselves as students, obtain patient

>

maintain confidentiality, and show respect for all team members. (Linked to SLO 1.5)

Short-Answer Questions

7.

Identify four allied health professionals and describe the primary function of each.

(Linked to SLO 1.1)

Describe the therapeutic roles of nurses, pharmacists, and physiotherapists in the clinical

team. (Linked to SLO 1.2)

Describe three benefits and two challenges of the multidisciplinary team approach.

(Linked to SLO 1.3)

Long-Answer Questions

10. Describe the categories of health workers in clinical medicine, their professional

backgrounds, and their key functions. (Linked to SLOs 1.1 to 1.2)

11. Explain the concept of the multidisciplinary team, how it functions in practice, and the

importance of communication and psychological safety for team performance. (Linked to

SLOs 1.3to 1.4)



Answers to Concept Check Questions [Series 1]

Objective Questions

1.
2.

SN

Medical and Dental Council of Nigeria (MDCN).
Continuous.

Distributed.

Biopsychosocial.

Recommendation.

Consent.

Short-Answer Questions

7.

Pharmacists: dispense medicines, counsel patients, review prescriptions, manage drug
supplies. Physiotherapists: assess and treat physical impairment through movement and
exercise. Occupational therapists: help patients regain ability to perform daily activities.
Medical laboratory scientists: perform haematological, biochemical, microbiological, and

histological tests that guide clinical decisions.

Nurses administer prescribed medications, perform clinical procedures such as wound
dressing and IV management, and deliver nursing care interventions including
positioning and mobilisation. Pharmacists review prescriptions for errors, check drug
interactions and contraindications, and dispense with counselling. Physiotherapists
provide exercise, manual therapy, and respiratory physiotherapy as primary therapeutic

interventions.

Benefits: comprehensive holistic care addressing full range of patient needs; reduced risk
of care gaps from professional boundaries; improved outcomes for complex conditions.
Challenges: significant time investment for meetings and coordination; risk of role
confusion and conflict when boundaries are poorly defined; difficulty ensuring the

patient's voice is genuinely centred in discussions.

Long-Answer Questions

10. Basic response: Medical professionals: doctors (MBBS or MBChB, MDCN regulated;

house officer to consultant hierarchy; diagnosis, prescription, medical management);

nurses (BNSc or diploma, NMCN regulated; most continuous patient contact; medication



11.

administration, procedures, care coordination). Allied health: pharmacists (prescription
review, dispensing, drug counselling), physiotherapists (physical rehabilitation, exercise
therapy), occupational therapists (daily activity adaptation), medical laboratory scientists
(diagnostic tests), radiographers (imaging), dietitians (medical nutrition therapy), speech
therapists (communication and swallowing). Support and administrative: healthcare
assistants (personal care), porters and orderlies (transport), domestic staff (infection
control cleaning), medical records officers (documentation), ward clerks (appointments,
logistics). Functions: diagnostic distributed across doctors, laboratory scientists,
radiographers, nurses; therapeutic distributed across doctors, pharmacists, nurses,
physiotherapists, dietitians; supportive and administrative roles essential to clinical
operation.

Value-added response: The breadth of the clinical health team reflects the fundamental
truth that excellent patient care requires more expertise than any individual professional
can accumulate; a doctor who understands only the medical dimensions of illness,
without appreciation of what the pharmacist, nurse, physiotherapist, and social worker
contribute, will deliver care that is technically competent in the narrow biomedical sense

while being inadequate for the whole person standing before them.

Basic response: MDT concept: group of professionals from different disciplines working
together in coordinated manner; rationale: no single professional has the breadth needed
for complex contemporary illness; grounded in biopsychosocial model (biological,
psychological, social dimensions each requiring specific expertise). Functioning: regular
MDT meetings led by consultant, each professional contributing their perspective; patient
notes, verbal handover, and SBAR framework for between-meeting coordination; shared
commitment to patient's goals of care. Communication: most critical determinant of team
performance and safety; verbal handover, written notes, structured referrals, electronic
records; communication breakdown is a leading cause of adverse events. Psychological
safety: shared belief that team members can raise concerns without fear; foundational to
high-performing safe teams; requires senior members to create environments where
junior voices are heard.

Value-added response: Psychological safety is not merely a quality-of-life consideration

for health team members but a patient safety imperative: a junior nurse who fears



speaking up about a medication error because of hierarchical culture, or a medical student
who does not report a concerning finding because they doubt their own observation,
represents a failure of the conditions necessary for safe care, and building the team
cultures that prevent this requires deliberate leadership investment rather than hoping that

seniority and expertise alone create the conditions for team members to speak freely.

Answers to Pilot Questions [Series 1]

Part 1.1

1.

Medical doctors in Nigeria hold the MBBS or MBChB degree obtained after at least six
years of undergraduate medical education followed by housemanship; they are regulated

by the Medical and Dental Council of Nigeria (MDCN).

The clinical hierarchy progresses from house officer (newly qualified doctor in
mandatory post-graduate training) through medical officer or registrar (supervised
practice or specialist training) to consultant (fully qualified specialist with authority to

admit patients and bear ultimate clinical responsibility).

Nurses provide the most continuous patient contact of any health profession, assessing
patient condition, administering prescribed medications, performing clinical procedures,
educating patients and families, and coordinating care; they are regulated by the Nursing

and Midwifery Council of Nigeria (NMCN).

Pharmacists dispense medicines and counsel patients on drug use. Physiotherapists assess
and treat physical impairment through movement and exercise. Occupational therapists
help patients regain the ability to perform daily activities. Medical laboratory scientists

perform diagnostic tests guiding clinical decision-making.

Support staff maintain the physical environment (domestic staff), transport patients and
specimens (porters and orderlies), provide personal care under supervision (healthcare
assistants), and manage administrative systems (clerical staff); without these functions the

clinical team cannot operate safely or efficiently regardless of its clinical quality.

Part 1.2



Diagnosis is distributed: doctors take the history, examine, formulate differentials, and
request investigations; laboratory scientists perform blood, urine, tissue, and
microbiological tests; radiographers produce imaging investigations interpreted by
radiologists; nurses perform bedside assessments, monitor vital signs, and report changes

that prompt clinical review.

Pharmacists review prescriptions for dosing errors, drug interactions, and
contraindications before dispensing; provide patient counselling on correct medicine use,
side effects, and adherence; manage ward drug supplies; and act as a critical safety check

on prescribing decisions.

Nurses administer prescribed medications and perform therapeutic procedures (wound
dressing, IV management, catheterisation); they also deliver nursing care interventions
that are inherently therapeutic including positioning to prevent pressure sores.
Physiotherapists provide exercise, manual therapy, and respiratory physiotherapy.
Dietitians assess nutritional status and prescribe medical nutrition therapy to support

recovery.

Domestic and cleaning staff are central to infection prevention and control: they clean
and disinfect clinical surfaces and equipment, removing potential pathogens and breaking
the chain of transmission of healthcare-associated infections, which are among the most

common and preventable adverse events in hospitalised patients.

Medical records provide continuity of patient information across clinical episodes,
enabling every team member to access the history, examination findings, investigation
results, and management plans recorded by colleagues, preventing the loss of critical

clinical information and supporting safe, coordinated decision-making.

Part 1.3

1.

The MDT is a group of health professionals from different disciplines working in a
coordinated and collaborative manner to assess, plan, and deliver care for a patient; the
rationale is that no single professional possesses the breadth of knowledge and skill
needed for complex contemporary clinical problems, particularly patients with multiple

comorbidities, complex social circumstances, or rehabilitation needs.



2. The biopsychosocial model recognises that illness has biological (medical), psychological
(mental health, cognition, behaviour), and social (relationships, housing, income,
environment) dimensions; the MDT is structured so that a professional with the specific
expertise for each dimension contributes to the care plan, ensuring all dimensions are

addressed rather than only the presenting medical problem.

3. MDT meetings are led by the consultant but structured for all team contributions: the
nurse reports on condition since last round; the physiotherapist updates on rehabilitation;
the pharmacist flags medication concerns; the social worker reports on discharge

planning; decisions are made collectively and documented for all to access.

4. Three benefits: comprehensive holistic care addressing biological, psychological, and
social dimensions; reduced risk of care gaps from professional boundaries; improved
outcomes for complex conditions. Three challenges: significant time investment for
regular meetings and coordination; role confusion and conflict when boundaries are
poorly defined; risk that team dynamics suppress individual voices, including the

patient's.

5. SBAR stands for Situation (what is happening now), Background (relevant history and
context), Assessment (what the communicator thinks is going on), and Recommendation
(what action is needed); it provides a standardised structured format that helps
professionals from different disciplines communicate clinical information clearly and

efficiently across professional boundaries.
Part 1.4

1. Intersecting roles are areas of shared or overlapping responsibility where professional
boundaries are deliberately fluid to ensure continuity and safety. Examples: vital sign
monitoring done by nurses is reviewed and interpreted by doctors; wound assessment is
shared between nurses and doctors; medication reconciliation involves both nurses and

pharmacists.

2. Communication breakdown is a leading cause of adverse events including medication
errors, missed diagnoses, and treatment delays; when team members do not clearly
communicate findings, plans, or concerns to each other, critical information is lost and

patients may receive care that is incomplete, duplicated, or actively harmful.



3. Four modalities: verbal handover at shift changes and ward rounds; written notes in the
patient record documenting assessments, plans, and actions; structured referral letters
between departments or specialties; electronic health records enabling real-time

information sharing across the team.

4. Psychological safety is the shared belief that team members can speak up about clinical
concerns without fear of humiliation or punishment; it is foundational to team safety
because errors and concerns that are not raised cannot be corrected, and clinical teams
where junior members fear speaking up have demonstrably worse patient outcomes than

those where all voices are welcomed.

5. Student doctors observe, assist, and learn under supervision; appropriate conduct includes
introducing oneself clearly as a student, obtaining patient consent before examinations,
maintaining patient confidentiality, showing respect for all team members regardless of
grade, and demonstrating intellectual humility by acknowledging knowledge limits and

seeking guidance rather than acting beyond one's competence.
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"Create a clean three-column table titled Categories of Health Workers in Clinical
Medicine; columns Medical Professionals, Allied and Paramedical Staff, Support Staff;
Medical Professionals: Medical Doctors (MBBS or MBChB, house officer to consultant),
Nurses (BNSc or diploma); Allied and Paramedical: Pharmacists, Physiotherapists,
Occupational Therapists, Medical Laboratory Scientists, Radiographers, Dietitians,
Medical Records Officers, Speech Therapists; Support Staff: Healthcare Assistants, Ward
Orderlies, Porters, Administrative Staff; alternating row shading, professional design."
Suggested OER search string: "health workers clinical medicine categories table
professionals allied paramedical support".

Table 1.1: Functions of key health workers in the clinical team. Al generation prompt:
"Three-column table titled Functions of Key Health Workers: Diagnostic, Therapeutic,
Supportive and Administrative; clean professional design." Suggested OER search string:
"health team functions diagnostic therapeutic supportive administrative table clinical
medicine".

Figure 1.3: Benefits and challenges of the multidisciplinary team. Al generation prompt:
"Two-column table titled The Multidisciplinary Team: Benefits and Challenges;
alternating row shading." Suggested OER search string: "multidisciplinary team benefits

challenges table patient care clinical medicine".



e Table 1.2: Communication modalities and principles for safe clinical team practice. Al
generation prompt: "Two-column table titled Communication and Safety in the Clinical
Health Team; Communication Modalities and Key Principles; alternating row shading."

Suggested OER search string: "clinical team communication modalities SBAR

psychological safety table".



Series 2: Medical Terminology and

Subspecialties in Clinical Medicine

Part 2.1: Foundations of Medical Terminology

o Sub Part 2.1.1: Origins and structure of medical terms
o Sub Part 2.1.2: Common prefixes, roots, and suffixes

o Sub Part 2.1.3: Applying medical terminology in clinical settings

Part 2.2: General Medical Terms in Clinical Practice

o Sub Part 2.2.1: Terms describing signs, symptoms, and diagnoses
o Sub Part 2.2.2: Terms describing investigations and procedures

o Sub Part 2.2.3: Terms describing clinical courses and outcomes

Part 2.3: Overview of Medical Subspecialties

o Sub Part 2.3.1: Medicine and its subspecialties
o Sub Part 2.3.2: Surgery and its subspecialties

o Sub Part 2.3.3: Other clinical specialties and their scope

Part 2.4: Scope and Intersections of Medical Subspecialties

o Sub Part 2.4.1: What defines the scope of a subspecialty
o Sub Part 2.4.2: Referral pathways between subspecialties

o Sub Part 2.4.3: Generalism versus specialism in clinical medicine



Introduction

The language of medicine is one of the first and most important tools a clinical student must
acquire. Medical terminology provides a precise, internationally understood vocabulary for
describing the human body, its diseases, and the investigations and treatments applied to them.
Mastery of this vocabulary enables clear communication with colleagues, accurate

documentation, and confident interpretation of clinical texts and records.

This Series examines the structure and origins of medical terminology, introducing the system of
prefixes, roots, and suffixes through which most medical terms are constructed, and the most
important general medical terms used in clinical practice to describe symptoms, signs, diagnoses,
investigations, procedures, and clinical outcomes. It then surveys the breadth of medical
subspecialties, describing the scope of each major division of medicine and surgery and the

principles that define subspecialty boundaries and referral pathways.

Understanding both the language and the organisational map of clinical medicine gives the
student the framework needed to navigate clinical environments, interpret specialist reports, and
appreciate where their own developing knowledge fits within the broader landscape of medical

practice.

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

e SLO 2.1 explain the origins and structural components of medical terminology, including

prefixes, roots, and suffixes (Linked to Part 2.1),

e SLO 2.2 construct and decode common medical terms using knowledge of their

component parts (Linked to Part 2.1),

e SLO 2.3 define and use general medical terms describing signs, symptoms, diagnoses,

investigations, procedures, and clinical courses (Linked to Part 2.2),



e SLO 2.4 enumerate the major medical and surgical subspecialties and describe the scope

of each (Linked to Part 2.3), and

e SLO 2.5 explain the principles that define subspecialty scope and the referral pathways
between subspecialties, and distinguish between generalist and specialist roles in clinical

medicine (Linked to Part 2.4).

2.1 Foundations of Medical Terminology

2.1.1 Origins and structure of medical terms

The majority of medical terms derive from Greek and Latin roots, reflecting the dominance of
these languages in the historical development of Western medicine. Greek roots predominate in
terms describing diseases and pathological processes, while Latin roots are more common in
terms describing anatomy and normal structure. The systematic use of these classical roots
means that many medical terms can be decoded by a student who understands their component

parts, even when encountering a term for the first time.

Medical terms are typically constructed by combining three types of component: a root (the core
meaning, usually derived from an organ, body part, or process), a prefix (a syllable or syllables
added before the root to modify its meaning), and a suffix (a syllable or syllables added after the
root to indicate a disease process, procedure, or condition). Not all medical terms contain all
three components; some consist of a root and suffix alone, others of a prefix, root, and suffix

combined.

Fill in the blank: Medical terms are constructed from a (core meaning from an organ
or process), a prefix (modifying syllable before the root), and a suffix (indicating disease process

or procedure).
2.1.2 Common prefixes, roots, and suffixes

Common medical prefixes and their meanings include: a- or an- (without or absence of, as in

anaemia: without blood), brady- (slow, as in bradycardia), tachy- (fast, as in tachycardia),



hyper- (above normal or excessive, as in hypertension), hypo- (below normal or deficient, as in

hypoglycaemia), and poly- (many or much, as in polyuria).

Common organ-based roots include: cardi- (heart), hepat- (liver), nephr- (kidney), pneum-
(lung or air), gastr- (stomach), and neur- (nerve). Common suffixes include: -itis (inflammation,
as in hepatitis), -ectomy (surgical removal, as in appendicectomy), -ology (study of, as in

cardiology), -pathy (disease of, as in neuropathy), and -plasty (surgical repair or reconstruction).

Fill in the blank: Common suffixes include -itis ( , as in hepatitis), -ectomy (surgical

removal), -ology (study of), -pathy (disease of), and -plasty (surgical repair).

2.1.3 Applying medical terminology in clinical settings

In clinical practice, medical terminology serves several critical functions: it enables precise
communication between professionals, avoiding the ambiguity of lay language; it supports
accurate documentation in patient records that will be read by multiple professionals across
time; and it facilitates efficient information transfer in verbal handover and written referrals

where precision must be achieved with economy of language.

Students learning clinical terminology should develop two complementary skills: decoding, the
ability to analyse an unfamiliar term by identifying its components and deriving its meaning, and
encoding, the ability to construct the correct medical term for a clinical observation by selecting
the appropriate root, prefix, and suffix. Both skills are developed through active use in clinical

contexts, reading clinical texts, and regular practice with clinical records and case presentations.

Fill in the blank: Clinical terminology skills include (analysing unfamiliar terms by
their components) and encoding (constructing correct terms), both developed through active

clinical use and case presentation practice.



Prefix

(modifies meaning)

a- Or an- (meaning: “without"
® brady- (meaning: "slow"
@ tachy- (meaning: “fast”

@ hyper- (meaning: "above normal”
hypO- (meaning: “below normal”

p0|y- (meaning: “many"

Structure of Medical Terms

Suffix

Root
(core organ or process meaning) (disease process or procedure)

cardi- (meaning: "heart”
hepat- (meaning: "liver"
neph I~ (meaning: "kidney”
pneum- (meaning: “lung”
gastr- (meaning: “stomach’

Neur- (meaning: “nerve”

-1tiS (meaning: “inflammation”
-ectomy (meaning: ‘removal"
-ology (meaning: “study of"
-pathy (meaning: “disease”
-plasty (meaning: "repair”

. SN
~ © Worked Examples ©
., brady + card + ia — card + ia — bradycardia (siow heartrate)
L hepat + itis — hepatitis (liver inflammation)
—

Figure 2.1: The three-component structure of medical terms, with common prefixes, roots, and

suffixes and worked examples

Pilot questions 2.1

1.

Explain the classical language origins of medical terminology and why this system is
useful. (Linked to SLOs 2.1 to 2.2)

Define prefix, root, and suffix in medical terminology and give two examples of each.

(Linked to SLO 2.1)

Decode the following medical terms using their components: bradycardia,

hypoglycaemia, hepatitis, nephrectomy. (Linked to SLO 2.2)

Explain the difference between decoding and encoding in medical terminology. (Linked

to SLO 2.2)

Explain why precise medical terminology is important for clinical communication and

documentation. (Linked to SLO 2.2)




2.2 General Medical Terms in Clinical Practice

2.2.1 Terms describing signs, symptoms, and diagnoses

A symptom is a subjective experience reported by the patient that cannot be directly observed or
measured by the clinician, such as pain, dizziness, nausea, or fatigue. A sign is an objective
finding detected by the clinician on examination, such as fever, jaundice, oedema, or a heart
murmur. The distinction is clinically important: symptoms form the basis of the history while

signs form the basis of the physical examination, together constituting the clinical presentation.

Key terms describing diagnoses include differential diagnosis (the ranked list of conditions that
could explain the patient's presentation), working diagnosis (the most likely diagnosis guiding
current management, pending confirmation), definitive diagnosis (the confirmed diagnosis
established by investigation or definitive criteria), and provisional diagnosis (an initial diagnosis
made with incomplete information, subject to revision). A syndrome is a characteristic cluster of
signs and symptoms that occur together and suggest a common pathology even when the

underlying cause varies.

Fill in the blank: A symptom is a subjective patient-reported experience; a sign is an objective
clinician-detected finding; a is a characteristic cluster of signs and symptoms

suggesting a common pathology.

2.2.2 Terms describing investigations and procedures

Investigations are tests ordered to confirm or refute diagnostic hypotheses. They are classified
as laboratory investigations (blood tests, urine tests, cultures, and histology), imaging
investigations (X-ray, ultrasound, CT, MRI, and nuclear medicine scans), and physiological
investigations (ECG, pulmonary function tests, nerve conduction studies, and endoscopy). A
sensitivity of an investigation refers to its ability to detect true positives; specificity refers to its

ability to correctly exclude those without the condition.

Clinical procedures include diagnostic procedures (e.g., lumbar puncture, biopsy, fine needle
aspiration) and therapeutic procedures (e.g., surgical operations, intubation, chest drain insertion,

intravenous cannulation). Key terms include invasive (requiring penetration of the body), non-



invasive (performed externally without body penetration), elective (planned and non-urgent),
urgent (requiring prompt action to prevent deterioration), and emergency (requiring immediate

action to save life or limb).

Fill in the blank: Investigations are laboratory, imaging, or physiological; procedures are
diagnostic or therapeutic, and classified as invasive or non-invasive, and as elective, ,

or emergency based on clinical urgency.

2.2.3 Terms describing clinical courses and outcomes

The clinical course of a disease describes its evolution over time. An acute condition has a
sudden onset and short duration; a chronic condition has gradual onset and long duration; a
subacute condition falls between the two. An exacerbation is a temporary worsening of a
chronic condition; a remission is a period during which symptoms are reduced or absent; and a

relapse is the return of symptoms after a period of remission.

Key outcome terms include prognosis (the expected course and outcome of a disease),
morbidity (illness or disability associated with a disease), mortality (death resulting from a
disease), complication (an adverse event arising from a disease or its treatment), sequela (a
condition that is the consequence of a previous disease or injury), and palliative (treatment

aimed at relieving symptoms rather than curing the underlying disease).

Fill in the blank: Clinical course terms include acute (sudden onset, short duration), chronic

(gradual onset, long duration), exacerbation (temporary worsening), and remission; outcome

terms include prognosis, morbidity, mortality, and (treatment aimed at symptom
relief).
Term Definition with Clinical Example
Signs and Symptoms — Pallor, Observable or reported changes indicating disease;
jaundice, oedema e.g., pallor in anaemia, jaundice in hepatitis
Diagnosis Types — Differential, Classification of illness based on evidence; e.g.,

provisional, definitive provisional diagnosis of malaria pending test results
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Investigation Types — Laboratory, = Methods to confirm diagnosis; e.g., chest X-ray for

imaging, functional tests pneumonia, blood glucose for diabetes
Procedure Terms — Biopsy, Clinical interventions; e.g., liver biopsy for
intubation, catheterisation suspected cirrhosis, intubation in respiratory failure
Clinical Course and Qutcome — Description of disease progression; e.g., acute

Acute, chronic, remission, relapse  appendicitis, chronic hypertension, relapse in

tuberculosis

Table 2.1: Key general medical terms organised by clinical domain for quick reference

Pilot questions 2.2

1. Distinguish between a symptom, a sign, and a syndrome with one clinical example of

each. (Linked to SLO 2.3)

2. Explain the difference between a differential diagnosis, working diagnosis, and definitive

diagnosis. (Linked to SLO 2.3)

3. Classify the following investigations and explain the purpose of each: full blood count,
chest X-ray, ECG, urine culture. (Linked to SLO 2.3)

4. Distinguish between elective, urgent, and emergency procedures with an example of

each. (Linked to SLO 2.3)

5. Define the following clinical course terms: acute, chronic, exacerbation, remission, and

sequela. (Linked to SLO 2.3)

2.3 Overview of Medical Subspecialties

2.3.1 Medicine and its subspecialties

Internal medicine (or general medicine) is the specialty concerned with the diagnosis and non-

surgical management of diseases in adults across multiple organ systems. Major subspecialties of
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internal medicine include cardiology (heart diseases), gastroenterology (digestive system),
respiratory medicine or pulmonology (lung diseases), nephrology (kidney diseases),
endocrinology (hormonal and metabolic diseases), neurology (nervous system), rheumatology

(joints and connective tissue), and haematology (blood diseases).

Additional medical subspecialties include infectious diseases (communicable diseases and their
management), oncology (cancer), dermatology (skin diseases), psychiatry (mental health
disorders), and geriatrics (medicine for older adults with complex multimorbidity). Paediatrics
covers the full range of medical conditions in children, with its own subspecialties including

paediatric cardiology, paediatric neurology, and neonatology (care of newborns).

Fill in the blank: Internal medicine subspecialties include cardiology, gastroenterology,
respiratory medicine, nephrology, endocrinology, neurology, rheumatology, haematology, and

(cancer management).

2.3.2 Surgery and its subspecialties

Surgery is the specialty concerned with operative management of disease, injury, and structural
abnormality. General surgery encompasses operative management of the abdomen, alimentary
tract, thyroid, breast, and soft tissues and is the entry level of surgical practice. Major surgical
subspecialties include orthopaedic surgery (bones, joints, and musculoskeletal system),
neurosurgery (brain, spinal cord, and peripheral nerves), cardiothoracic surgery (heart and

thoracic organs), and vascular surgery (blood vessels).

Other surgical subspecialties include urology (urinary tract and male reproductive system),
ophthalmology (eyes), otorhinolaryngology (ENT) (ear, nose, and throat), plastic and
reconstructive surgery (tissue repair, reconstruction, and aesthetic procedures), and paediatric
surgery (operative management of surgical conditions in children). Obstetrics and gynaecology

combines surgical and medical management of female reproductive health and pregnancy.

Fill in the blank: Surgical subspecialties include general surgery, orthopaedics, neurosurgery,
cardiothoracic surgery, vascular surgery, urology, ophthalmology, ENT, plastic surgery,

paediatric surgery, and and gynaecology.



2.3.3 Other clinical specialties and their scope

Beyond medicine and surgery, clinical specialties include anaesthesia (administration of
anaesthetic agents for surgical and procedural sedation, and management of pain and critical
care), radiology (medical imaging interpretation and image-guided interventional procedures),
pathology (laboratory investigation of disease, including histopathology, haematology, chemical
pathology, and microbiology), and accident and emergency medicine (immediate assessment

and management of acute presentations).

Community and public health medicine addresses population health, disease prevention, and
health systems. Rehabilitation medicine or physiatry focuses on functional recovery after
illness or injury. Occupational medicine addresses health problems arising from or affecting
work. Palliative medicine specialises in the relief of symptoms and improvement of quality of
life for patients with serious or terminal illness. These specialties are not defined by organ

systems but by the type of care they provide or the setting in which they operate.

Fill in the blank: Additional clinical specialties include anaesthesia, radiology, pathology,
accident and emergency, community health, rehabilitation medicine, occupational medicine, and

palliative , defined by care type rather than organ system.



Overview of Medical Subspecialties

Section 1: Medical Subspecialties

 Subspecialty Scope _ Subspecialty _ Scope ==
Cardiology (heart) Rheumatology (blood)
Gastroenterology (digestive) Haematology (cancer
Respiratory Medicine (lungs) Oncology (cancer)
Nephrology (kidneys) Infectious Diseases (infections)
Endocrinology (hormonal) Dermatology (skin)
Neurology (nervous system) Psychiatry (mental health)
Rheumatology (joints) Geriatrics (older adults)
Rhematology (blood) | Paediatrics (children)
Section 2: Surgical and Other Specialties "Specialty ~ [Scope _— o
| General Surgery | General Surgery | (broad surgical procedures)
Orthopaedics | Orthopaedics [ (musculoskeletal system)
Neurosurgery | Neurosurgery (nervous system surgery)
Cardiothoracic Cardiothoracic | (heart and lung surgery)
Vascular Vascular | (blood vessel surgery)
Urology | Urology | (urinary system and male reproductive)
Ophthalmology Ophthalmology = (eye) —
ENT ENT | (ear, nose, and throat)
| Obstetrics and Gynaecology Obstetrics and Gynaewology (pregnancy and female reproductive)
| Anaesthesia | Anaesthesia (pain relief and sedation)
Radiology | Radiology (imaging diagnosis)
Pathology Pathology (laboratory analysis)

Accident and Emergency
Palliative Medicine

| Accident and Emergency

V‘Lélfliative Medicine

| (emergency care)

\ (end-of-lifé-caré-)f

Figure 2.2: An overview of medical and surgical subspecialties and their areas of clinical

responsibility

Pilot questions 2.3

1. List eight subspecialties of internal medicine and briefly describe the scope of each.

(Linked to SLO 2.4)

2. List six surgical subspecialties and briefly describe the scope of each. (Linked to SLO

2.4)

3. Distinguish between neurology and neurosurgery in terms of scope and approach.

(Linked to SLO 2.4)

4. Describe the scope of pathology as a clinical specialty. (Linked to SLO 2.4)

5. Name four clinical specialties defined by care type rather than organ system and explain

the scope of each. (Linked to SLO 2.4)



2.4 Scope and Intersections of Medical Subspecialties

2.4.1 What defines the scope of a subspecialty

The scope of a medical subspecialty is defined by a combination of factors: the organ system or
disease category it addresses (e.g., cardiology for heart diseases, dermatology for skin), the
patient population it serves (e.g., paediatrics for children, geriatrics for older adults), the type
of intervention it deploys (e.g., surgery involves operative interventions, radiology uses
imaging), and in some cases the setting or phase of care (e.g., palliative medicine for end-of-

life, accident and emergency for acute presentations).

Subspecialty scope also evolves over time as medical knowledge expands and new technologies
create new fields. Interventional cardiology, for example, emerged as catheter-based
techniques made it possible to treat coronary artery disease without open-heart surgery, creating
a subspecialty that sits at the intersection of cardiology and surgery. Hepatology separated from
gastroenterology as liver disease became sufficiently complex to require dedicated expertise.
Understanding scope helps clinicians identify the appropriate specialist for a patient's

problem and anticipate the limits of their own competence.

Fill in the blank: Subspecialty scope is defined by organ system or disease category, patient
population, type of intervention, and setting or phase of care; scope over time as

knowledge and technology create new fields.
2.4.2 Referral pathways between subspecialties

Referral pathways are the structured routes through which patients move between levels and
types of care as their clinical needs evolve. A patient with chest pain may be seen first by the
accident and emergency physician, referred to a cardiologist for specialist assessment, and if
surgical intervention is required, referred further to a cardiothoracic surgeon. The patient may
simultaneously require the input of a physiotherapist for rehabilitation and a dietitian for

dietary management of cardiovascular risk.

Effective referral requires a clear, structured referral letter or communication that provides the

receiving specialist with the patient's presenting problem, relevant history, examination findings,



investigations already performed and their results, the specific clinical question being asked of
the specialist, and any urgency considerations. Poor referral communication wastes specialist
time, delays patient care, and creates the risk of important clinical information being lost

between professionals.

Fill in the blank: Referral pathways move patients between levels of care as needs evolve;
effective referral requires a structured letter covering presenting problem, history, examination,

investigations, the clinical for the specialist, and urgency.

2.4.3 Generalism versus specialism in clinical medicine

Generalism in clinical medicine refers to the practice of providing broad, undifferentiated care
to patients across a wide range of conditions without restriction to a particular organ system or
disease category. The general practitioner (GP) or family physician, and to some extent the
general internist, practises at this level, providing first-contact care, managing the majority of
health problems comprehensively, and coordinating specialist referrals for problems beyond their

scope.

Specialism involves the deep acquisition of expertise in a defined and relatively narrow clinical
domain, enabling the management of the most complex cases within that domain. The tension
between generalism and specialism reflects a genuine trade-off: specialists provide superior
expertise within their domain but may fail to see the whole patient; generalists maintain a whole-
patient perspective but may lack the depth needed for complex single-system disease.
Contemporary clinical medicine increasingly seeks to combine both through general
practitioners with special interests and through the MDT model in which generalist and

specialist perspectives are held in creative tension.

Fill in the blank: Generalism provides broad undifferentiated care across conditions; specialism

provides deep expertise in a defined domain; contemporary medicine combines both through the

MDT and through general practitioners with interests.
Generalism Specialism

Definition: Broad care across conditions Narrow, deep expertise in specific areas
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Practised by: GPs, family physicians

Strengths: Whole-patient perspective,
continuity of care

Limitations: Lacks depth for complex
disease

Contemporary Solution: Combined through

MDTs

Subspecialists (e.g., cardiologists,
neurologists)

Superior management of complex diseases

Risk of missing whole-patient context

Combined through MDTs and GPs with

special interests

Table 2.2: Generalism versus specialism in clinical medicine: definitions, strengths, limitations,

and contemporary integration

Pilot questions 2.4

1. Describe the four factors that define the scope of a medical subspecialty. (Linked to SLO

2.5)

2. Explain how subspecialty scope evolves over time and give one example. (Linked to SLO

2.5)

3. Trace the referral pathway for a patient presenting with chest pain, from first contact to

definitive management. (Linked to SLO 2.5)

4. Describe the components of an effective referral letter. (Linked to SLO 2.5)

5. Distinguish between generalism and specialism in clinical medicine and explain how

contemporary medicine seeks to combine both. (Linked to SLO 2.5)


ca://s/?q=Practitioners_of_generalism_vs_specialism
ca://s/?q=Strengths_of_generalism_vs_specialism
ca://s/?q=Limitations_of_generalism_vs_specialism
ca://s/?q=Contemporary_solution_for_generalism_vs_specialism

Series Summary

This Series examined the language and organisational structure of clinical medicine. Medical
terminology derives predominantly from Greek and Latin roots and is constructed by combining
three types of component: a root (the core meaning from an organ or process), a prefix
(modifying syllable added before the root), and a suffix (indicating a disease process or
procedure). Common prefixes include a- or an- (without), brady- (slow), tachy- (fast), hyper-
(above normal), and hypo- (below normal); common organ roots include cardi- (heart), hepat-
(liver), nephr- (kidney), pneum- (lung), and neur- (nerve); common suffixes include -itis
(inflammation), -ectomy (surgical removal), -ology (study of), -pathy (disease of), and -plasty
(surgical repair). Clinical terminology skills include decoding (analysing unfamiliar terms by
their components) and encoding (constructing correct terms), both essential for clinical

communication and documentation.

General medical terms describe symptoms (subjective patient-reported experiences), signs
(objective clinician-detected findings), syndromes (characteristic clusters), differential diagnoses,
working and definitive diagnoses, and clinical courses including acute, chronic, exacerbation,
remission, relapse, and outcomes including prognosis, morbidity, mortality, complication,
sequela, and palliative. Medical subspecialties of internal medicine include cardiology,
gastroenterology, respiratory medicine, nephrology, endocrinology, neurology, rheumatology,
haematology, oncology, infectious diseases, dermatology, psychiatry, geriatrics, and paediatrics;
surgical subspecialties include general surgery, orthopaedics, neurosurgery, cardiothoracic
surgery, vascular surgery, urology, ophthalmology, ENT, plastic surgery, paediatric surgery, and
obstetrics and gynaecology; additional specialties include anaesthesia, radiology, pathology,
accident and emergency, community health, rehabilitation medicine, occupational medicine, and
palliative medicine. Subspecialty scope is defined by organ system, patient population,
intervention type, and care setting; referral pathways require structured communication; and
contemporary clinical medicine seeks to balance generalism and specialism through the MDT

model.



Glossary of Terms

e Medical terminology: the systematic vocabulary of clinical medicine derived from
Greek and Latin roots, used for precise and unambiguous communication between health

professionals.

e Root: the core component of a medical term, usually derived from an organ, body part, or

physiological process.
o Prefix: a syllable or syllables added before a medical root to modify its meaning.

o Suffix: a syllable or syllables added after a medical root to indicate a disease process,

procedure, or condition type.

o Symptom: a subjective experience reported by the patient that cannot be directly

observed or measured by the clinician.
» Sign: an objective finding detected by the clinician on physical examination.

e Syndrome: a characteristic cluster of signs and symptoms that occur together and

suggest a common pathology.

o Differential diagnosis: the ranked list of conditions that could explain the patient's

clinical presentation.
e Prognosis: the expected course and outcome of a disease.
e Sequela: a condition that is the direct consequence of a previous disease or injury.

e Generalism: the practice of providing broad, undifferentiated care across a wide range of

conditions without restriction to a particular organ system.

e Specialism: the deep acquisition of expertise in a defined and relatively narrow clinical

domain.



Concept Check Questions [Series 2]

Objective Questions

1.

Medical terms are constructed from a root (core meaning), a prefix (modifying syllable),

and a (indicating disease process or procedure). (Linked to SLO 2.1)

The prefix hypo- means below normal; the suffix -itis means ; and the suffix -

ectomy means surgical removal. (Linked to SLO 2.1)

. A symptom is a subjective patient-reported experience; a is an objective

finding detected by the clinician. (Linked to SLO 2.3)

The most likely diagnosis guiding current management pending confirmation is called the

diagnosis. (Linked to SLO 2.3)

Internal medicine subspecialties include cardiology, gastroenterology, nephrology,

neurology, and (cancer management). (Linked to SLO 2.4)

Generalism provides broad undifferentiated care; specialism provides deep expertise;
contemporary medicine combines both through the MDT and through GPs with
interests. (Linked to SLO 2.5)

Short-Answer Questions

7.

9.

Decode the following terms using their component parts: bradycardia, hepatitis,

nephrectomy, pulmonology. (Linked to SLO 2.2)

Distinguish between a symptom, a sign, and a syndrome, giving one clinical example of

each. (Linked to SLO 2.3)

List six subspecialties of surgery and briefly state the scope of each. (Linked to SLO 2.4)

Long-Answer Questions

10. Describe the structure of medical terminology, including the roles of prefixes, roots, and

suffixes, and give five worked examples of term construction or decoding. (Linked to

SLOs 2.1 to 2.2)

11. Enumerate the major medical and surgical subspecialties and describe the principles that

define subspecialty scope and referral pathways. (Linked to SLOs 2.4 to 2.5)



Answers to Concept Check Questions [Series 2]

Objective Questions
1. Suffix.

2. Inflammation.

3. Sign.

4. Working.
5. Oncology.
6. Special.

Short-Answer Questions

7. Bradycardia: brady- (slow) + card- (heart) + -ia (condition) = slow heart rate. Hepatitis:
hepat- (liver) + -itis (inflammation) = inflammation of the liver. Nephrectomy: nephr-
(kidney) + -ectomy (surgical removal) = surgical removal of the kidney. Pulmonology:

pulmon- (lung) + -ology (study of) = the study and medical management of lung diseases.

8. Symptom: a subjective experience reported by the patient; example: chest pain or
dizziness. Sign: an objective finding detected by the clinician on examination; example:
jaundice observed on inspection or a heart murmur heard on auscultation. Syndrome: a
characteristic cluster of signs and symptoms suggesting a common pathology; example:
heart failure syndrome presenting with dyspnoea, oedema, and reduced exercise

tolerance.

9. General surgery: abdomen, alimentary tract, thyroid, breast, soft tissues. Orthopaedic
surgery: bones, joints, musculoskeletal system. Neurosurgery: brain, spinal cord,
peripheral nerves. Cardiothoracic surgery: heart and thoracic organs. Vascular surgery:

blood vessels. Urology: urinary tract and male reproductive system.
Long-Answer Questions

10. Basic response: Structure: root (core meaning from organ or process; e.g., cardi- heart,
hepat- liver, nephr- kidney, pneum- lung, neur- nerve, gastr- stomach), prefix (modifying
syllable before root; e.g., a- or an- without, brady- slow, tachy- fast, hyper- above normal,
hypo- below normal, poly- many), suffix (disease process or procedure after root; e.g., -

itis inflammation, -ectomy removal, -ology study of, -pathy disease, -plasty repair).



11.

Worked examples: brady+card-+ia = bradycardia (slow heart rate); hepat+itis = hepatitis
(liver inflammation); nephr+ectomy = nephrectomy (kidney removal); poly+ur+ia =
polyuria (much urine production); an+aemi+a = anaemia (without adequate blood or

haemoglobin).

Value-added response: The value of systematic medical terminology goes beyond mere
vocabulary acquisition: understanding that -itis always indicates inflammation, -ectomy
always indicates surgical removal, and hyper- always indicates above-normal levels
means that a student who encounters the term hyperthyroidism for the first time can
immediately derive that it means above-normal thyroid function, without having
previously memorised the specific term; this generative capacity makes systematic

terminology learning far more efficient than rote memorisation of individual terms.

Basic response: Medical subspecialties: cardiology (heart), gastroenterology (digestive
system), respiratory medicine (lungs), nephrology (kidneys), endocrinology (hormonal
and metabolic), neurology (nervous system), rheumatology (joints and connective tissue),
haematology (blood), oncology (cancer), infectious diseases (communicable diseases),
dermatology (skin), psychiatry (mental health), geriatrics (older adults with
multimorbidity), paediatrics (children). Surgical subspecialties: general surgery
(abdomen, alimentary tract, thyroid, breast), orthopaedics (bones and joints),
neurosurgery (brain and spinal cord), cardiothoracic (heart and thorax), vascular
(vessels), urology, ophthalmology, ENT, plastic surgery, paediatric surgery, obstetrics and
gynaecology. Scope defined by: organ system or disease category, patient population,
intervention type, care setting. Referral: structured letter with presenting problem, history,
examination, investigations, clinical question for specialist, urgency. Generalism versus

specialism: resolved through MDT and GPs with special interests.

Value-added response: The proliferation of subspecialties reflects the irreversible
expansion of medical knowledge beyond what any individual can master, but creates the
risk of the hyper-specialist who solves the problem within their domain while failing to
integrate it with the patient's whole clinical and human context; the art of contemporary
clinical medicine lies in navigating this tension, using specialist expertise precisely where

it is needed while maintaining the generalist perspective that keeps the patient whole.



Answers to Pilot Questions [Series 2]

Part 2.1

1.

Medical terminology derives predominantly from Greek roots (used for diseases and
pathological processes) and Latin roots (used for anatomy and normal structure); this
system is useful because it allows terms to be decoded by students who understand their
component parts, making it possible to derive the meaning of unfamiliar terms

encountered for the first time.

Prefix: a syllable added before the root to modify its meaning; examples: brady- (slow)
and hyper- (above normal). Root: the core component derived from an organ or process;
examples: cardi- (heart) and nephr- (kidney). Suffix: a syllable added after the root
indicating a disease process or procedure; examples: -itis (inflammation) and -ectomy

(surgical removal).

Bradycardia: brady- (slow) + card- (heart) = slow heart rate. Hypoglycaemia: hypo-
(below normal) + glyc- (sugar) + -aemia (blood condition) = below normal blood
glucose. Hepatitis: hepat- (liver) + -itis (inflammation) = inflammation of the liver.
Nephrectomy: nephr- (kidney) + -ectomy (surgical removal) = surgical removal of the
kidney.

Decoding is the ability to analyse an unfamiliar medical term by identifying its
component prefix, root, and suffix and deriving its meaning. Encoding is the ability to
construct the correct medical term for a clinical observation by selecting the appropriate

root, prefix, and suffix for the concept to be expressed.

Precise medical terminology enables unambiguous communication between professionals
using a shared vocabulary; supports accurate documentation in patient records accessed
by multiple professionals; facilitates efficient information transfer in verbal handover and
written referrals; and reduces the risk of errors arising from lay language ambiguity or

misinterpretation.

Part 2.2

1.

Symptom: subjective patient-reported experience (e.g., chest pain reported by the
patient). Sign: objective clinician-detected finding (e.g., heart murmur heard on

auscultation). Syndrome: characteristic cluster of signs and symptoms suggesting a



common pathology (e.g., nephrotic syndrome: proteinuria, hypoalbuminaemia, oedema,

and hyperlipidaemia occurring together).

2. Differential diagnosis: the ranked list of all conditions that could plausibly explain the
presentation, from most to least likely. Working diagnosis: the single most probable
diagnosis currently guiding management, pending investigative confirmation. Definitive
diagnosis: the confirmed diagnosis established by investigations, biopsy, or established

diagnostic criteria, no longer subject to change.

3. Full blood count: laboratory investigation measuring red cells, white cells, and platelets
to assess for anaemia, infection, and coagulation disorders. Chest X-ray: imaging
investigation providing structural information about the lungs, heart, and thoracic cage.
ECG: physiological investigation recording the electrical activity of the heart to assess
cardiac rhythm and ischaemia. Urine culture: laboratory microbiological investigation
identifying the causative organism in suspected urinary tract infection and determining
antibiotic sensitivity.

4. Elective: planned, non-urgent procedure scheduled at a convenient time (e.g., elective
total hip replacement for chronic arthritis). Urgent: requires prompt action within hours to
days to prevent significant deterioration (e.g., urgent appendicectomy for acute
appendicitis before perforation). Emergency: requires immediate action to save life or

limb (e.g., emergency laparotomy for perforated bowel with peritonitis).

5. Acute: sudden onset and short duration (e.g., acute myocardial infarction). Chronic:
gradual onset and long duration, often persisting indefinitely (e.g., chronic kidney
disease). Exacerbation: temporary worsening of a chronic condition (e.g., exacerbation of
chronic obstructive pulmonary disease). Remission: period during which symptoms are
reduced or absent in a chronic or relapsing condition (e.g., remission in rheumatoid
arthritis). Sequela: a condition that is the direct consequence of a previous disease or

injury (e.g., post-polio syndrome as a sequela of poliomyelitis).
Part 2.3

1. Eight subspecialties: cardiology (heart diseases: coronary artery disease, heart failure,
arrhythmias), gastroenterology (digestive system: peptic ulcer, liver disease, bowel

disorders), respiratory medicine (lung diseases: pneumonia, asthma, COPD,



tuberculosis), nephrology (kidney diseases: chronic kidney disease, glomerulonephritis,
renal failure), endocrinology (hormonal and metabolic: diabetes, thyroid disorders,
adrenal disease), neurology (nervous system: stroke, epilepsy, Parkinson's disease),
rheumatology (joints and connective tissue: theumatoid arthritis, systemic lupus

erythematosus), haematology (blood diseases: anaemia, leukaemia, bleeding disorders).

2. Six surgical subspecialties: general surgery (abdomen, alimentary tract, thyroid, breast,
soft tissues); orthopaedic surgery (bones, joints, musculoskeletal system including
fractures and joint replacement); neurosurgery (brain tumours, spinal cord injuries,
cerebrovascular surgery); cardiothoracic surgery (coronary artery bypass, valve
replacement, lung resection); vascular surgery (aneurysm repair, arterial bypass, vascular

access); urology (kidney stones, prostate disease, bladder cancers, male infertility).

3. Neurology is a medical specialty managing nervous system diseases non-operatively
using pharmacological and rehabilitative approaches; neurologists diagnose conditions
such as epilepsy, multiple sclerosis, and stroke and manage them medically.
Neurosurgery is a surgical specialty managing nervous system conditions operatively;
neurosurgeons perform procedures including brain tumour resection, spinal surgery, and

shunt insertion for hydrocephalus.

4. Pathology is a laboratory-based specialty investigating disease through examination of
tissues, cells, blood, and body fluids; it encompasses histopathology (tissue examination
under microscopy), haematology (blood and bone marrow), chemical pathology
(biochemical analysis), microbiology (infectious agents and antibiotic sensitivity), and

immunology, providing the laboratory evidence underpinning clinical diagnosis.

5. Anaesthesia: administration of anaesthetic agents for surgical sedation, pain management,
and critical care. Community and public health medicine: population health, disease
prevention, health systems management. Rehabilitation medicine: functional recovery
after illness or injury through physiotherapy, occupational therapy, and multidisciplinary
rehabilitation. Palliative medicine: relief of symptoms and improvement of quality of life

for patients with serious or terminal illness, focusing on comfort rather than cure.

Part2.4



Four defining factors: organ system or disease category (e.g., cardiology for heart,
dermatology for skin), patient population (e.g., paediatrics for children, geriatrics for
older adults), type of intervention deployed (e.g., surgery involves operative procedures,
radiology uses imaging), and setting or phase of care (e.g., palliative medicine for end-of-

life, accident and emergency for acute presentations).

Subspecialty scope evolves as medical knowledge expands and new technologies create
new clinical domains; example: interventional cardiology emerged when catheter-based
techniques made it possible to treat coronary artery disease percutaneously, creating a

subspecialty at the intersection of cardiology and surgery that did not previously exist.

Chest pain referral pathway: first contact with accident and emergency physician (initial
assessment and stabilisation); referral to cardiologist (specialist cardiac assessment, ECG,
echocardiogram, coronary angiography); if coronary artery disease requiring intervention,
further referral to interventional cardiologist or cardiothoracic surgeon; simultaneously,
referral to physiotherapist (cardiac rehabilitation), dietitian (cardiovascular risk dietary

management), and pharmacist (medication review and optimisation).

Components of an effective referral letter: patient identifying information; presenting

problem (the clinical reason for referral); relevant history (medical, surgical, drug, social,
and family); examination findings; investigations already performed and their results; the
specific clinical question being asked of the specialist; management already initiated; any

urgency considerations; and referring clinician's contact details.

Generalism: broad undifferentiated care across conditions; maintains whole-patient
perspective; practised by GPs and general internists; first-contact care, coordination, and
the majority of health problems managed without specialist referral. Specialism: deep
expertise in a defined narrow domain; superior management of complex single-system
disease; practised by organ-system specialists. Contemporary medicine combines both
through MDT meetings (generalist and specialist perspectives in dialogue) and through
GPs with special interests who maintain generalist practice while developing focused

expertise in one area.
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Introduction

The clinical interview and physical examination are the foundational skills of clinical medicine.
Before any investigation is ordered or treatment prescribed, the clinician must gather
information: first by asking the patient about their experiences and circumstances (the history),
and then by examining the patient directly to identify objective findings (the examination).
Together, these two activities constitute the clinical assessment, which generates the data upon

which all subsequent clinical reasoning depends.

This Series provides a systematic introduction to the clinical interview, covering its purpose and
structure, the communication skills required for effective history taking, and the specific
components of the medical history from presenting complaint through past history, family, and
social history to the systems review. It then examines the physical examination, covering general
inspection, vital signs, and the systematic examination of organ systems, and concludes with the
process of clinical reasoning through which history and examination findings are integrated to

generate a differential diagnosis and guide investigation.

Mastery of these skills is the central task of clinical education. Every clinical encounter,
regardless of complexity or specialty, begins with a history and examination, and the quality of

the clinical assessment determines the quality of everything that follows.

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

e SLO 3.1 describe the purpose and structure of the clinical interview and the

communication skills required for effective history taking (Linked to Part 3.1),

e SLO 3.2 conduct and document a systematic medical history covering all required
components from presenting complaint to systems review (Linked to Part 3.2),
e SLO 3.3 describe the components of the physical examination, including general

inspection, vital signs, and systematic organ system examination (Linked to Part 3.3),



e SLO 3.4 explain the process of clinical reasoning by which history and examination

findings are integrated to generate a differential diagnosis (Linked to Part 3.4), and

e SLO 3.5 describe how investigations are selected and integrated with clinical findings to

reach a working or definitive diagnosis (Linked to Part 3.4).

3.1 The Clinical Interview

3.1.1 Purpose and structure of the clinical interview

The clinical interview is the structured conversation between clinician and patient through
which the medical history is obtained. Its primary purposes are to understand the patient's
problems from their own perspective, to obtain the clinical information needed to generate
diagnostic hypotheses, to establish a therapeutic relationship of trust, and to identify the patient's

concerns, expectations, and priorities for care.

A well-structured clinical interview follows a defined sequence: it begins with a greeting and
introduction in which the clinician identifies themselves by name and role, followed by open
questioning to allow the patient to describe their problem in their own words without
interruption, then focused questioning to clarify specific aspects of the history, then past
history and systems enquiry, and concludes with a summary and opportunity for questions
in which the clinician reflects back what they have understood and invites the patient to add or

correct anything.

Fill in the blank: The clinical interview begins with greeting and introduction, proceeds through
open questioning, focused questioning, past history and systems enquiry, and concludes with a

and opportunity for questions.

3.1.2 Communication skills for effective history taking

Effective history taking requires a specific set of communication skills. Active listening involves
giving full attention to the patient, maintaining appropriate eye contact, avoiding interruption,

and using verbal and non-verbal cues to encourage the patient to continue. Open questions (e.g.,



"What brought you to the hospital today?') invite the patient to describe their experience in their
own terms; closed questions (e.g., 'Is the pain sharp or dull?") are used to obtain specific

information once the patient's narrative has been established.

Empathy is demonstrated by acknowledging the emotional content of the patient's account ('
can see this has been very worrying for you'); clarification is used to ensure the clinician has
correctly understood ("When you say you feel dizzy, do you mean the room is spinning or do you
feel faint?'); and summarising at key points demonstrates that the clinician has been listening
and gives the patient the opportunity to correct misunderstandings. Avoiding medical jargon in

communication with patients is essential.

Fill in the blank: Effective history taking uses active listening, open and closed questions,
empathy, clarification to confirm understanding, and to reflect back what has been

heard and invite correction.

3.1.3 Special considerations in the clinical interview

Several situations require modification of the standard clinical interview approach. Language
and cultural barriers may require the use of a professional interpreter; clinicians should never
rely on family members to interpret for adult patients because this compromises confidentiality
and may distort the clinical information. Paediatric interviews involve both the child and their
parent or guardian; the age-appropriate questions should be directed at the child where possible,

with supplementary history from the parent.

Psychiatric history taking requires particular sensitivity, allowing greater time and flexibility,
and exploring the mental state systematically. Interviewing patients with cognitive impairment
may require collateral history from a carer or family member who knows the patient well.
Emergency history taking must be rapid and focused on the most critical clinical information,
with full detailed history deferred until the patient is stable. In all situations, the clinician must

maintain confidentiality and treat the patient with dignity.

Fill in the blank: Special interview situations include language barriers requiring professional

, paediatric interviews involving child and guardian, psychiatric history requiring



greater flexibility, cognitive impairment requiring collateral history, and emergency taking

requiring rapid focused assessment.
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Figure 3.1: The structure of the clinical interview and the communication skills required for

effective history taking

Pilot questions 3.1

1. Describe the purpose and sequential structure of the clinical interview. (Linked to SLO

3.1)

2. Distinguish between open and closed questions in history taking and explain when each

is used. (Linked to SLO 3.1)

3. Explain what active listening involves and why it is important in the clinical interview.

(Linked to SLO 3.1)

4. Explain how empathy, clarification, and summarising contribute to effective history

taking. (Linked to SLO 3.1)




5. Describe the modifications required when interviewing a patient with a language barrier.

(Linked to SLO 3.1)

3.2 Taking the Medical History

3.2.1 Presenting complaint and history of presenting complaint

The presenting complaint (PC) is a brief statement in the patient's own words of the symptom
or problem that brought them to seek medical attention. It should be recorded verbatim wherever
possible (e.g., 'chest pain for two days') rather than as a medical diagnosis, which the patient has
not yet been given. The presenting complaint is typically a single dominant symptom or a short

list of the most prominent symptoms.

The history of the presenting complaint (HPC) is the core of the medical history, providing a
detailed chronological account of the presenting symptom or symptoms from onset to the
present. For each symptom, the clinician explores: onset (when and how it began, sudden or
gradual), character (quality and nature), location and radiation, severity (often rated on a
scale), timing (constant or intermittent, duration), modifying factors (what makes it better or
worse), and associated symptoms (what else occurs with it). The mnemonic SOCRATES (Site,
Onset, Character, Radiation, Associations, Timing, Exacerbating and relieving factors, Severity)

1s widely used.

Fill in the blank: The history of the presenting complaint explores each symptom using the
SOCRATES mnemonic: Site, Onset, Character, Radiation, Associations, Timing, Exacerbating

and relieving factors, and
3.2.2 Past medical, surgical, drug, and allergy history

The past medical history (PMH) documents all previous significant illnesses, diagnoses,
hospital admissions, and investigations the patient has had. Key conditions to ask about

specifically include hypertension, diabetes mellitus, cardiovascular disease, respiratory diseases,



kidney disease, liver disease, and cancer. The clinician should record the date of diagnosis and

current management status of each condition.

The surgical history records all previous operations with approximate dates and any
complications. The drug history (DH) records all current medications including prescription
drugs, over-the-counter medicines, herbal preparations, and supplements, specifying dose,
frequency, and duration for each. This information is critical for identifying drug interactions and
contraindications when new treatments are considered. The allergy history records all known
allergies to drugs, foods, or other substances, specifying the type of reaction experienced (e.g.,

anaphylaxis, rash, gastrointestinal intolerance).

Fill in the blank: The drug history records all current medications (prescription, over-the-counter,
herbal, supplements); the history records all known reactions to drugs, foods, or other

substances with the type of reaction experienced.

3.2.3 Family, social, and systems review

The family history (FH) documents significant illnesses in first-degree relatives (parents,
siblings, children), particularly conditions with genetic or familial predisposition such as
cardiovascular disease, diabetes, cancer, and inherited disorders. The age of onset of relevant

conditions in relatives should be recorded where known.

The social history (SH) provides the contextual information needed to understand the patient as
a whole person: occupation, living situation and social support, smoking status (pack years),
alcohol intake (units per week), recreational drug use, travel history, and sexual history where
relevant. The systems review (SR) is a structured screening enquiry covering all organ systems
not addressed in the HPC, systematically asking about key symptoms in each system
(respiratory, cardiovascular, gastrointestinal, genitourinary, musculoskeletal, neurological,

endocrine, and skin) to identify problems the patient may not have volunteered.

Fill in the blank: The social history covers occupation, living situation, smoking, alcohol,
recreational drugs, and travel; the review screens all organ systems for symptoms not

covered in the history of presenting complaint.



Component Content

Presenting Complaint Verbatim patient statement of dominant symptom

History of Presenting SOCRATES: Site, Onset, Character, Radiation, Associations,
Complaint (HPC) Timing, Exacerbating/Relieving factors, Severity

Past Medical History Diagnoses, admissions, key conditions

Surgical History Operations, dates, complications

Drug History All medications: dose, frequency, prescription, OTC, herbal
Allergy History Reactions and type

Family History First-degree relatives, hereditary conditions

Social History Occupation, living situation, smoking, alcohol, drugs, travel
Systems Review Structured organ system screening

Table 3.1: Components of the medical history: what each section contains and its clinical

purpose

Pilot questions 3.2

1. Define the presenting complaint and explain how it should be recorded. (Linked to SLO
3.2)

2. Describe the SOCRATES mnemonic and explain how it is applied to the history of the
presenting complaint. (Linked to SLO 3.2)

3. Describe the key components of the drug history and explain why it is clinically
important. (Linked to SLO 3.2)

4. Describe the components of the social history and explain the clinical value of each

component. (Linked to SLO 3.2)

5. Explain the purpose of the systems review and describe how it is structured. (Linked to

SLO 3.2)


ca://s/?q=Components_of_medical_history
ca://s/?q=Content_of_medical_history
ca://s/?q=Presenting_complaint_in_medical_history
ca://s/?q=HPC_in_medical_history
ca://s/?q=HPC_in_medical_history
ca://s/?q=Past_medical_history_in_medical_history
ca://s/?q=Surgical_history_in_medical_history
ca://s/?q=Drug_history_in_medical_history
ca://s/?q=Allergy_history_in_medical_history
ca://s/?q=Family_history_in_medical_history
ca://s/?q=Social_history_in_medical_history
ca://s/?q=Systems_review_in_medical_history

3.3 Physical Examination

3.3.1 General inspection and vital signs

The physical examination begins before any hands-on assessment with general inspection: the
clinician observes the patient's overall appearance, noting whether they appear well or unwell,
their posture and mobility, any obvious abnormalities (jaundice, pallor, cyanosis, oedema), their
nutritional status and hydration, their level of consciousness and orientation, and their emotional
state. This overview provides a rapid gestalt assessment that guides the priority and focus of the

subsequent examination.

Vital signs are the core physiological parameters that provide objective evidence of the patient's
haemodynamic and respiratory status: temperature (normal 36.5 to 37.5 degrees Celsius), pulse
rate (normal 60 to 100 beats per minute), blood pressure (normal below 120 over 80 mmHg),
respiratory rate (normal 12 to 20 breaths per minute), and oxygen saturation by pulse
oximetry (normal above 95 percent on room air). Accurate vital sign recording and

interpretation is a foundational clinical skill.

Fill in the blank: Vital signs include temperature (normal 36.5 to 37.5 degrees), pulse rate (60 to
100 per minute), blood pressure (below 120 over 80), respiratory rate (12 to 20 per minute), and

oxygen by pulse oximetry.
3.3.2 Systematic physical examination

Systematic physical examination proceeds through the body's organ systems in a defined
sequence to ensure no area is omitted. The standard examination sequence is: cardiovascular
system (hands, face, jugular venous pressure, precordium, peripheral pulses), respiratory
system (chest shape, expansion, percussion, auscultation), abdominal examination (inspection,
palpation, percussion, auscultation of bowel sounds), and neurological examination

(consciousness, cranial nerves, motor function, sensation, coordination, reflexes).

Additional examinations include musculoskeletal examination (joints, spine, gait),
dermatological examination (skin, nails, hair, mucous membranes), and eye examination when

ophthalmological or neurological disease is suspected. In each system, the clinician applies the



classic four techniques of physical examination: inspection (looking), palpation (feeling),
percussion (tapping to elicit resonance or dullness), and auscultation (listening with a

stethoscope).

Fill in the blank: The four techniques of physical examination applied in each system are
inspection (looking), palpation (feeling), percussion (tapping), and (listening with a

stethoscope).

3.3.3 Documentation of examination findings

Examination findings must be documented systematically, completely, and in the standardised
format used by the clinical team. A well-documented examination record uses precise clinical
language (e.g., 'percussion note dull at the right base' rather than 'something wrong with the right
lung'), records both positive findings (abnormalities detected) and relevant negative findings
(the absence of expected abnormalities, such as 'no hepatosplenomegaly' or 'no peripheral

oedema'), and organises findings by system.

The documentation should conclude with a concise clinical impression or problem list that
summarises the key findings and leads naturally into the differential diagnosis. Illegible
documentation, incomplete recording, or the omission of negative findings are common
documentation errors that can compromise patient safety when other clinicians rely on the
record. The principle that 'if it is not documented, it did not happen' underscores the medico-

legal as well as clinical importance of complete and accurate examination records.

Fill in the blank: Examination documentation uses precise clinical language, records both
positive findings and relevant findings, organises by system, and concludes with a

clinical impression or problem list.



Physical Examination: Structure and Techniques

Examination Sequence
1. General Inspection and Vital Signs ]

Overall appearance, blood pressure, heart rate,
respiratory rate, temperature.

2. Cardiovascular System
Examination of heart sounds, peripheral pulses, and
signs of heart failure.

7z

3. Respiratory System
Examination of chest movement, breath sounds, and
percussion for lung fields.

7

4. Abdominal Examination
Inspection, palpation for masses or tenderness,
percussion for organs, and auscultation for bowel sounds

; )

5. Neurological Examination

;@b

§?)

Assessment of cranial nerves, motor and sensory
function, reflexes, and coordination.

6. Additional as Indicated
Specific exams based on presenting symptoms
(e.g., musculoskeletal, skin, pelvic.).

Four Techniques

Inspection - looking;
jaundice, rash

Inspection: Systematic observation.

Key Findings: Jaundice, pallor,
cyanosis, rash, lesions.

Palpation - feeling;
hepatomegaly, tenderness

Palpation: Tactile pressure to feel for
abnormalities.

Key Findings: Hepatomegaly, masses,
tenderness, rigidity, temperature.

Percussion - tapping;
dullness, resonance

)

(v

Percussion: Striking body surface to
create sound waves,

Key Findings: Resonance (normal
Iun?) hyperresonance (emphysema),
dullness éorgan/ﬂwd , tympany

(gas -filled stomach)

Auscultation - listening; heart
murmur, breath sounds, bowel sounds

Auscultation: Listening to sounds
produced by the body.

Key Findings: Heart murmurs,
normal/abnormal breath sounds,
bowel sounds, bruits.

Figure 3.2: The sequence of systematic physical examination and the four classic techniques

applied in each system

Pilot questions 3.3

1.

examination. (Linked to SLO 3.3)

finding obtained by each. (Linked to SLO 3.3)

(Linked to SLO 3.3)

3.4 Clinical Reasoning and the Diagnostic Process

Describe what is assessed during general inspection at the start of the physical

List the five vital signs and state the normal range for each. (Linked to SLO 3.3)
Describe the standard sequence of systematic physical examination. (Linked to SLO 3.3)

Explain the four classic techniques of physical examination and give an example of a

Explain the importance of documenting both positive and negative examination findings.




3.4.1 From history and examination to differential diagnosis

Clinical reasoning is the cognitive process through which the clinician analyses clinical data to
reach diagnostic and management conclusions. The clinical data gathered from the history and
examination are synthesised into a problem list (a structured enumeration of the patient's active
medical issues) and then used to generate a differential diagnosis (a ranked list of conditions

that could explain the patient's presentation, ordered from most to least probable).

The differential diagnosis is constructed by pattern recognition (matching the clinical
presentation to known disease patterns from medical knowledge and experience), analytic
reasoning (systematically considering which conditions are consistent with each element of the
presentation), and probabilistic thinking (weighting diagnoses according to their prevalence in
the relevant population, the specificity of the symptoms, and risk factors present). The
differential diagnosis guides the selection of investigations most likely to confirm or exclude

each possibility.

Fill in the blank: Clinical reasoning generates a differential diagnosis through pattern
recognition, analytic reasoning, and probabilistic that weights diagnoses by

prevalence, symptom specificity, and risk factors.

3.4.2 Hypothesis-driven clinical reasoning

Hypothesis-driven clinical reasoning involves the clinician forming initial diagnostic
hypotheses early in the clinical encounter (often after just the presenting complaint and initial
open history) and then consciously testing these hypotheses by seeking confirming and
disconfirming evidence in the subsequent history, examination, and investigations. This
approach is more efficient than attempting to gather all possible clinical information before

reasoning, and reflects the actual cognitive process of experienced clinicians.

A critical safeguard in hypothesis-driven reasoning is actively seeking disconfirming evidence:
the clinician must avoid anchoring bias (premature fixation on one diagnosis that causes
disconfirming evidence to be overlooked) and premature closure (accepting the first plausible

diagnosis without adequately considering alternatives). Techniques to counter these biases



include explicitly listing alternative diagnoses, asking 'what else could this be?', and routinely

reviewing whether all elements of the presentation are explained by the working diagnosis.

Fill in the blank: Hypothesis-driven reasoning tests initial hypotheses by seeking confirming and
disconfirming evidence; clinicians must avoid anchoring bias and closure by actively

asking what else could explain the presentation.

3.4.3 Integrating history, examination, and investigations

The diagnostic process reaches its conclusion through the systematic integration of history,
examination, and investigation findings. Investigations should be selected purposefully, based
on which tests are most likely to confirm or exclude the leading differential diagnoses rather than
ordered as a blanket screen without clinical reasoning. The pre-test probability of a diagnosis
(the likelihood based on history and examination before a test is done) determines whether a

positive or negative test result meaningfully changes the clinical assessment.

The integrated assessment is documented as a clinical summary or clerking note that presents
the patient's presentation, key history elements, relevant examination findings, and initial
investigations in a structured and legible format, followed by the differential diagnosis and
management plan. Effective integration of all data sources is what distinguishes competent
clinical practice from the mechanical application of investigation protocols, and it is this skill of

synthesis that the clinical years are designed to develop.

Fill in the blank: Investigations should be selected purposefully based on pre-test of
each differential diagnosis; findings are integrated into a clinical summary presenting history,

examination, investigations, differential diagnosis, and management plan.



The Diagnostic Reasoning Process

A

Clinical Data
Collection

Problem List
\(active medical issues)

Anchoring Premature . :
. Bias Closure Differential
Review and Diagnosis
Update (pattern recognition,

analytic reasoning,
probabilistic thinking)

Integration and g Investigation
Clinical Summary Selection
(worklrrwsxac:‘ra giﬂn?elm glg)gnoms, (pre-test probability)

Figure 3.3: The diagnostic reasoning process from clinical data collection through differential

diagnosis to integrated clinical summary

Pilot questions 3.4

1. Define clinical reasoning and explain the role of the differential diagnosis in the

diagnostic process. (Linked to SLO 3.4)

2. Explain what hypothesis-driven clinical reasoning is and how it reflects the practice of

experienced clinicians. (Linked to SLO 3.4)

3. Define anchoring bias and premature closure and explain how they can be avoided.

(Linked to SLO 3.4)

4. Explain the concept of pre-test probability and its importance in selecting investigations.

(Linked to SLO 3.5)

5. Describe what should be included in a clinical summary or clerking note. (Linked to SLO

3.5)



Series Summary

This Series introduced the clinical interview, medical history, physical examination, and clinical
reasoning as the foundational components of patient assessment. The clinical interview is a
structured conversation following a defined sequence from greeting and open questioning
through focused history, past history and systems enquiry, to summary and questions, requiring
communication skills including active listening, open and closed questioning, empathy,
clarification, and summarising. Special situations including language barriers, paediatric
interviews, psychiatric history, cognitive impairment, and emergencies require specific
modifications. The medical history is organised into: presenting complaint (brief statement of the
problem), history of presenting complaint (detailed chronological account using the SOCRATES
mnemonic), past medical and surgical history, drug history and allergy history, family history,

social history (occupation, living situation, smoking, alcohol, drug use), and systems review.

The physical examination begins with general inspection and vital signs (temperature, pulse rate,
blood pressure, respiratory rate, oxygen saturation), proceeds through systematic examination of
each organ system using the four techniques of inspection, palpation, percussion, and
auscultation, and is documented using precise clinical language with both positive and relevant
negative findings. Clinical reasoning synthesises history and examination data into a problem list
and differential diagnosis through pattern recognition, analytic reasoning, and probabilistic
thinking; hypothesis-driven reasoning forms early diagnostic hypotheses and tests them
systematically, guarding against anchoring bias and premature closure; investigations are
selected purposefully based on pre-test probability and their findings integrated with clinical data

into a clinical summary containing the differential diagnosis and management plan.

Glossary of Terms

e Clinical interview: the structured conversation between clinician and patient through

which the medical history is obtained.



Active listening: a communication skill involving full attention, appropriate eye contact,
non-interruption, and verbal and non-verbal encouragement that invites the patient to

continue.

Presenting complaint: a brief statement in the patient's own words of the symptom or

problem that brought them to seek medical attention.

SOCRATES: a mnemonic for exploring each symptom in the history of presenting
complaint: Site, Onset, Character, Radiation, Associations, Timing, Exacerbating and

relieving factors, Severity.

Drug history: the record of all current medications, including prescription drugs, over-
the-counter medicines, herbal preparations, and supplements.

Systems review: a structured screening enquiry covering key symptoms in all organ
systems not addressed in the history of presenting complaint.

Vital signs: the core physiological parameters: temperature, pulse rate, blood pressure,
respiratory rate, and oxygen saturation.

Inspection, palpation, percussion, auscultation: the four classic techniques of physical
examination: looking, feeling, tapping, and listening.

Clinical reasoning: the cognitive process through which the clinician analyses clinical

data to reach diagnostic and management conclusions.

Differential diagnosis: a ranked list of conditions that could explain the patient's clinical

presentation, ordered from most to least probable.

Anchoring bias: a cognitive error in which premature fixation on one diagnosis causes

disconfirming evidence to be overlooked.

Pre-test probability: the likelihood of a diagnosis based on history and examination

findings before any investigation is performed.



Concept Check Questions [Series 3]

Objective Questions

1.

The clinical interview begins with greeting and introduction, proceeds through open and
focused questioning, and concludes with a and opportunity for questions.

(Linked to SLO 3.1)

The SOCRATES mnemonic for exploring symptoms stands for Site, Onset, Character,

Radiation, Associations, Timing, Exacerbating factors, and . (Linked to SLO
3.2)
The history records all current medications including prescription drugs, over-

the-counter medicines, herbal preparations, and supplements. (Linked to SLO 3.2)

Vital signs include temperature, pulse rate, blood pressure, respiratory rate, and oxygen

by pulse oximetry. (Linked to SLO 3.3)

The four techniques of physical examination are inspection, palpation, percussion, and

. (Linked to SLO 3.3)

bias is premature fixation on one diagnosis that causes disconfirming evidence

to be overlooked. (Linked to SLO 3.4)

Short-Answer Questions

7.
8.

9.

Describe the sequential structure of the clinical interview. (Linked to SLO 3.1)

Describe the components of the medical history from presenting complaint to systems

review. (Linked to SLO 3.2)

List the five vital signs and state the normal range for each. (Linked to SLO 3.3)

Long-Answer Questions

10. Describe the components of the medical history and explain how the SOCRATES

mnemonic is applied to the history of the presenting complaint. (Linked to SLO 3.2)

11. Explain clinical reasoning, including the generation of a differential diagnosis,

hypothesis-driven reasoning, and the integration of investigations. (Linked to SLOs 3.4 to

3.5)



Answers to Concept Check Questions [Series 3]

Objective Questions

1.
2.

SN

Summary.
Severity.
Drug.
Saturation.
Auscultation.

Anchoring.

Short-Answer Questions

7.

Greeting and introduction (clinician identifies by name and role); open questioning
(patient describes problem in own words without interruption); focused questioning
(clinician clarifies specific aspects of history); past history and systems enquiry;
summary and opportunity for questions (clinician reflects back understanding and invites

additions or corrections).

Presenting complaint (brief statement in patient's own words); history of presenting
complaint (detailed chronological account using SOCRATES); past medical history
(previous illnesses, admissions); surgical history (previous operations); drug history (all
current medications); allergy history (reactions to drugs, foods, or substances); family
history (significant illnesses in first-degree relatives); social history (occupation, living,
smoking, alcohol, drugs, travel); systems review (screening all organ systems for

symptoms not covered in HPC).

Temperature: normal 36.5 to 37.5 degrees Celsius. Pulse rate: normal 60 to 100 beats per
minute. Blood pressure: normal below 120 over 80 mmHg. Respiratory rate: normal 12 to
20 breaths per minute. Oxygen saturation: normal above 95 percent on room air by pulse

oximetry.

Long-Answer Questions

10. Basic response: Medical history components: presenting complaint (brief verbatim

statement of dominant symptom); history of presenting complaint (SOCRATES: Site,

Onset, Character, Radiation, Associations, Timing, Exacerbating and relieving factors,



11.

Severity; detailed chronological account from onset to present); past medical history
(previous diagnoses, admissions, key conditions: hypertension, diabetes, cardiovascular,
respiratory, kidney, liver, cancer); surgical history (operations and complications); drug
history (all medications, dose, frequency, duration); allergy history (reactions and type);
family history (first-degree relatives, hereditary conditions, age of onset); social history
(occupation, living situation, smoking pack years, alcohol units per week, recreational
drugs, travel, sexual history); systems review (structured screening of respiratory,
cardiovascular, gastrointestinal, genitourinary, musculoskeletal, neurological, endocrine,
skin).

Value-added response: The systematic structure of the medical history reflects
accumulated clinical wisdom about what information is needed to generate an accurate
diagnosis and safe management plan: the presenting complaint defines the diagnostic
territory, the HPC characterises the problem, the past and drug history identifies
comorbidities and interactions, the social and family history provides the aetiological and
contextual frame, and the systems review catches problems the patient did not think to
mention, together constituting a comprehensive clinical dataset from which no important

diagnostic possibility should escape.

Basic response: Clinical reasoning: cognitive synthesis of clinical data into diagnostic
and management conclusions; generates problem list and differential diagnosis.
Differential diagnosis: through pattern recognition (matching presentation to known
disease patterns), analytic reasoning (systematic consideration of conditions consistent
with presentation), probabilistic thinking (weighting by prevalence, symptom specificity,
risk factors). Hypothesis-driven reasoning: initial hypotheses formed early in the
encounter after presenting complaint and open history; tested by seeking confirming and
disconfirming evidence in subsequent history, examination, and investigations; reflects
actual cognitive process of experienced clinicians. Biases to avoid: anchoring bias
(premature fixation on one diagnosis, disconfirming evidence overlooked); premature
closure (first plausible diagnosis accepted without adequate consideration of alternatives).
Countermeasures: explicitly listing alternatives, asking what else could explain the

presentation. Investigation selection: purposeful based on pre-test probability of each



differential; findings integrated with clinical data into clinical summary with differential

diagnosis and management plan.

Value-added response: The integration of clinical reasoning into every patient
encounter, rather than treating diagnosis as a mechanical exercise of 'test everything and
see what comes back positive', is what makes a doctor rather than a data-gathering
technician; the clinician who understands pre-test probability, who actively seeks
disconfirming evidence against their working hypothesis, and who asks 'what else could
this be?' at every stage is practising the intellectual discipline that protects patients from

misdiagnosis and over-investigation.

Answers to Pilot Questions [Series 3]

Part 3.1

1.

Purposes: understand the patient's problems from their perspective; obtain clinical
information to generate diagnostic hypotheses; establish a therapeutic relationship of
trust; identify patient's concerns, expectations, and priorities. Structure: greeting and
introduction; open questioning; focused questioning; past history and systems enquiry;

summary and opportunity for questions.

Open questions (e.g., "What brought you to the hospital today?") invite the patient to
describe their experience in their own words and are used at the start of the interview to
allow a free narrative. Closed questions (e.g., 'Is the pain sharp or dull?") obtain specific
information and are used after the patient's narrative is established to clarify particular

aspects of the history.

Active listening involves giving full attention to the patient, maintaining appropriate eye
contact, not interrupting, and using verbal encouragement ('go on', 'tell me more') and
non-verbal cues (nodding, leaning forward) that signal engagement; it is important

because patients who feel truly listened to share more complete and accurate information.

Empathy acknowledges the emotional content of the patient's account, validating their
experience; clarification ensures the clinician has correctly understood ambiguous terms

or descriptions; summarising reflects back what has been heard, demonstrates



attentiveness, and gives the patient the opportunity to correct misunderstandings,

collectively improving the accuracy and completeness of the history.

A professional interpreter (not a family member) should be used to preserve
confidentiality and ensure accurate clinical communication; questions should be
addressed to the patient, not the interpreter; clarification should be sought to confirm that
responses reflect the patient's words rather than the interpreter's interpretation; and

cultural sensitivity should guide discussion of sensitive topics.

Part 3.2

1.

The presenting complaint is a brief statement, in the patient's own words, of the symptom
or problem that brought them to seek medical attention; it should be recorded verbatim
(e.g., 'chest pain for two days') rather than as a medical diagnosis, as this preserves the

patient's perspective and avoids premature diagnostic anchoring.

SOCRATES is applied by systematically asking about each dimension of the symptom:
Site (where exactly?), Onset (when and how did it start, sudden or gradual?), Character
(what does it feel like, sharp, dull, burning?), Radiation (does it spread anywhere?),
Associations (what else happens with it?), Timing (constant or intermittent, duration of
episodes?), Exacerbating and relieving factors (what makes it better or worse?), Severity

(rate on a scale of 1 to 10 or describe impact on daily activities).

The drug history records all prescription medications, over-the-counter drugs, herbal
preparations, and supplements with dose, frequency, and duration; it is clinically
important for identifying drug interactions and contraindications before prescribing new
treatments, detecting adverse drug effects as a possible cause of the presenting complaint,

and assessing adherence to existing treatments.

Occupation (exposure to occupational hazards, physical demands, stress); living situation
(support available, housing conditions relevant to discharge planning); smoking (pack
years, cessation attempts; major cardiovascular and respiratory risk factor); alcohol (units
per week; liver disease, dependence, interaction with medications); recreational drugs

(health risks, drug interactions); travel history (infectious disease exposure, vaccinations).

The systems review ensures that problems not volunteered by the patient (because they

did not realise they were relevant, or because they focus on the main complaint) are not



missed; it is structured as a systematic enquiry covering key symptoms in each organ
system (respiratory, cardiovascular, gastrointestinal, genitourinary, musculoskeletal,

neurological, endocrine, skin) to provide a complete picture of the patient's overall health.

Part 3.3

1.

General inspection assesses: overall appearance and whether the patient appears well or
unwell; posture, mobility, and gait; obvious abnormalities (jaundice, pallor, cyanosis,
oedema, rash); nutritional status and hydration; level of consciousness and orientation;
emotional state and distress level; and any equipment attached to the patient (oxygen, IV

lines, monitoring).

Temperature: normal 36.5 to 37.5 degrees Celsius; above 38 degrees indicates fever.
Pulse rate: normal 60 to 100 per minute; below 60 is bradycardia, above 100 is
tachycardia. Blood pressure: normal below 120 over 80 mmHg; above 140 over 90
indicates hypertension. Respiratory rate: normal 12 to 20 per minute; above 20 is
tachypnoea. Oxygen saturation: normal above 95 percent on room air; below 94 indicates

hypoxaemia.

Standard sequence: general inspection and vital signs; cardiovascular examination
(hands, face, JVP, precordium, peripheral pulses); respiratory examination (chest shape,
expansion, percussion, auscultation); abdominal examination (inspection, palpation,
percussion, auscultation of bowel sounds); neurological examination (consciousness,
cranial nerves, motor, sensation, coordination, reflexes); additional examinations as

indicated (musculoskeletal, dermatological, eye).

Inspection (looking): observing colour, shape, movement, symmetry; example: observing
the chest for unequal expansion. Palpation (feeling): assessing texture, tenderness, size,
consistency; example: palpating the abdomen to detect hepatomegaly. Percussion
(tapping): eliciting resonance, dullness, or stony dullness; example: percussing the chest
to detect a pleural effusion. Auscultation (listening): hearing breath sounds, heart sounds,

bowel sounds; example: auscultating for a heart murmur.
Positive findings document detected abnormalities providing evidence supporting the

diagnosis. Relevant negative findings (e.g., 'no hepatosplenomegaly', 'no peripheral

oedema') document the deliberate search for expected findings that were not present,



confirming that these were specifically looked for rather than simply not mentioned; they
are essential for differential diagnosis, for medico-legal completeness, and for

comparison at future assessments.

Part 3.4

1.

Clinical reasoning is the cognitive process through which the clinician analyses history
and examination data to reach diagnostic and management conclusions; the differential
diagnosis is the ranked list of conditions most likely to explain the presentation, and it
guides the selection of investigations most likely to confirm or exclude each possibility,
giving the diagnostic process direction rather than requiring every possible test to be

ordered.

Hypothesis-driven clinical reasoning involves forming initial diagnostic hypotheses early
in the encounter (often after the presenting complaint and initial open history) and then
consciously testing these hypotheses by actively seeking confirming and disconfirming
evidence; it reflects the actual cognitive process of experienced clinicians, who do not
wait until all data are gathered before beginning to reason, but reason iteratively

throughout the assessment.

Anchoring bias is premature fixation on one diagnosis that causes disconfirming evidence
to be overlooked or discounted. Premature closure is accepting the first plausible
diagnosis without adequately considering alternatives. Both can be avoided by explicitly
listing alternative diagnoses, routinely asking 'what else could this be?', and checking that

all elements of the presentation are explained by the working diagnosis.

Pre-test probability is the likelihood of a diagnosis based on clinical history and
examination findings before any investigation is performed; it is important because it
determines whether a positive or negative test result meaningfully changes the clinical
assessment: a test with a high false-positive rate in a low-probability diagnosis will
produce more misleading results than helpful ones, while the same test in a high-
probability setting is more likely to confirm a true positive.

A clinical summary or clerking note should contain: patient demographics and presenting
complaint; key elements of the history of presenting complaint; relevant past medical,

surgical, drug, and allergy history; pertinent family and social history; relevant



examination findings (both positive and negative); initial investigation results if
available; a differential diagnosis (ranked from most to least likely); and a management

plan with investigations requested and treatment initiated.
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Introduction

Medical ethics provides the moral framework within which clinical practice operates. Every
clinical decision, whether about disclosure, treatment choice, resource allocation, or end-of-life
care, raises ethical questions that require more than technical knowledge to resolve. A clinician
who is technically competent but ethically uninformed may cause harm inadvertently, fail to

respect patient autonomy, or act in ways that damage trust in the medical profession.

This Series introduces the foundations of medical ethics, including the four principles framework
that dominates contemporary bioethical reasoning, and examines key ethical issues encountered

in clinical practice including informed consent, confidentiality, truth telling, and end-of-life care.
It then addresses advances in ethical issues arising from research, genetics, and new technologies
before providing a practical framework for identifying and resolving ethical dilemmas in clinical

settings.

Ethical competence is not an optional supplement to clinical skill but an integral dimension of
medical professionalism that develops through study, reflection, and engagement with real

clinical situations throughout a clinical career.

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

e SLO 4.1 define medical ethics and explain the importance of ethical reasoning in clinical

practice (Linked to Part 4.1),

e SLO 4.2 state and explain the four principles of medical ethics and apply them to clinical
situations (Linked to Part 4.1),
e SLO 4.3 identify and explain key ethical issues in contemporary practice including

consent, confidentiality, truth telling, and end-of-life care (Linked to Part 4.2),

e SLO 4.4 describe advances in ethical issues arising from research, genetics, and

emerging technologies (Linked to Part 4.3),



e SLO 4.5 describe the elements of good clinical practice (Linked to Part 4.4), and

e SLO 4.6 apply a structured approach to identifying and resolving ethical dilemmas,
including hypothetical scenarios (Linked to Part 4.4).

4.1 Foundations of Medical Ethics

4.1.1 Definition and importance of medical ethics

Medical ethics is the branch of applied ethics concerned with moral questions arising in medical
practice and biomedical research. It provides principles and frameworks for reasoning about
what clinicians ought to do when confronted with competing obligations, uncertain outcomes, or

conflicts between the interests and values of patients, families, professionals, and society.

Ethical reasoning is essential in clinical practice because purely technical knowledge cannot
determine how to act when patient autonomy conflicts with clinical judgement, when resources
are scarce, when a patient refuses beneficial treatment, or when disclosure of information may
cause harm. Clinicians who reason ethically protect patients, maintain public trust, and uphold

the integrity of the medical profession.

Fill in the blank: Medical ethics provides principles for reasoning about moral questions in
clinical practice; it is essential because technical knowledge alone cannot determine how to act

when patient conflicts with clinical judgement or when competing obligations arise.

4.1.2 The four principles of medical ethics

The four principles framework, developed by Beauchamp and Childress, is the most widely

used approach to clinical ethics. The four principles are:

Autonomy: respect for the patient's right to make informed decisions about their own care, even

when those decisions conflict with clinical recommendations.

Beneficence: the obligation to act in the patient's best interest and to provide care that produces

net benefit.



Non-maleficence: the duty to avoid causing harm, captured in the Hippocratic principle primum

non nocere (first, do no harm).

Justice: the fair and equitable distribution of health resources and the equal treatment of patients

without discrimination.

Fill in the blank: The four principles of medical ethics are autonomy (patient's right to decide),
beneficence (act in best interest), non-maleficence (avoid harm), and (fair distribution

of resources and equal treatment).

4.1.3 Historical development of medical ethics

Medical ethics has a long history. The Hippocratic Oath (approximately 400 BCE) established
foundational duties of non-maleficence, confidentiality, and patient benefit. The Nuremberg
Code (1947) and Declaration of Helsinki (1964) emerged from the atrocities of Nazi medical
experimentation, establishing the principles of voluntary informed consent and ethical oversight

for medical research.

The Belmont Report (1979) in the United States identified three core principles for research
ethics: respect for persons, beneficence, and justice. In Nigeria, the Code of Medical Ethics of
the MDCN provides the professional regulatory framework for ethical medical practice. These

documents collectively define the standards against which medical conduct is measured.

Fill in the blank: Key documents in the history of medical ethics include the Hippocratic Oath,
the Nuremberg Code (1947), the Declaration of Helsinki (1964), the Belmont Report (1979), and
in Nigeria the Code of Medical Ethics of the
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Figure 4.1: The four principles of medical ethics and key historical milestones in their

development

Pilot questions 4.1

1.

Define medical ethics and explain why ethical reasoning is essential in clinical practice.

(Linked to SLO 4.1)

State and explain the four principles of medical ethics with one clinical example of each.

(Linked to SLO 4.2)

Explain the principle of non-maleficence and its expression in the Hippocratic tradition.

(Linked to SLO 4.2)
Describe the contribution of the Nuremberg Code to medical ethics. (Linked to SLO 4.1)

Explain how the four principles can conflict in clinical practice and how such conflicts

may be resolved. (Linked to SLO 4.2)




4.2 Key Ethical Issues in Contemporary Clinical Practice

4.2.1 Informed consent

Informed consent is the process through which a patient voluntarily agrees to a proposed
investigation or treatment after receiving adequate information about its nature, purpose, risks,
benefits, and alternatives. Valid consent requires three elements: the patient must have capacity
(the cognitive and emotional ability to understand, retain, and weigh the information and
communicate a decision), must be adequately informed, and the decision must be voluntary

(free from coercion or undue influence).

Capacity is assumed in adults unless there is specific evidence to the contrary; it is decision-
specific and can fluctuate. A patient who lacks capacity is not denied care but decisions are made
in their best interests following consultation with family, carers, and the clinical team. In
Nigeria, the law and the MDCN Code require that consent be obtained before any examination,

investigation, or treatment; written consent is required for surgery and invasive procedures.

Fill in the blank: Valid informed consent requires capacity (ability to understand and decide),
adequate information about risks and benefits, and a decision free from coercion or

undue influence.
4.2.2 Confidentiality and its limits

Confidentiality is the obligation to protect patient information disclosed in the clinical
relationship from disclosure to third parties without the patient's consent. It is foundational to the
therapeutic relationship: patients who fear disclosure may withhold information critical to their

diagnosis and treatment.

Confidentiality is not absolute. Recognised exceptions include situations where disclosure is
necessary to prevent serious harm to others (e.g., a patient with an infectious disease who
refuses to notify contacts), where required by court order or statute (e.g., notifiable diseases),
or where the patient lacks capacity and disclosure is in their best interest. Any breach of
confidentiality must be limited to what is necessary, communicated to the patient where possible,

and documented.



Fill in the blank: Confidentiality protects patient information from disclosure; recognised
exceptions include prevention of serious harm to others, legal requirements for notifiable

diseases, and situations where the patient capacity.

4.2.3 Truth telling, end-of-life care, and resource allocation

Truth telling (veracity) requires that clinicians disclose accurate information to patients about
their diagnosis, prognosis, and treatment options, even when the information is unwelcome.
Withholding a diagnosis on the grounds that it may distress the patient (sometimes called
therapeutic privilege) is increasingly rejected as paternalistic and incompatible with patient

autonomy.

End-of-life ethics encompasses decisions about withholding and withdrawing life-sustaining
treatment, palliative sedation, do-not-resuscitate orders, and patient advance directives.
Resource allocation ethics addresses the fair distribution of scarce health resources among
competing patients, applying the principle of justice through criteria including clinical need,
expected benefit, and equity. Clinicians must navigate all three of these domains with sensitivity

to patient values, cultural context, and legal requirements.

Fill in the blank: Truth telling requires accurate disclosure of diagnosis and prognosis; end-of-
life ethics covers treatment withdrawal and advance directives; resource ethics
addresses fair distribution of scarce health resources using criteria of need, expected benefit, and

equity.
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Figure 4.2: Key ethical issues in clinical practice: informed consent, confidentiality, truth telling,

end-of-life care, and resource allocation

Pilot questions 4.2

1. Define informed consent and describe the three elements required for consent to be valid.
(Linked to SLO 4.3)

2. Explain what is meant by decision-making capacity and how decisions are made when a
patient lacks it. (Linked to SLO 4.3)

3. Describe the principle of confidentiality and identify three recognised exceptions.
(Linked to SLO 4.3)

4. Explain the ethical issues involved in truth telling, including the concept of therapeutic

privilege. (Linked to SLO 4.3)

5. Describe the ethical considerations involved in end-of-life care decisions. (Linked to SLO

4.3)



4.3 Advances in Ethical Issues in Medicine

4.3.1 Research ethics and clinical trials

Medical research involving human participants raises specific ethical obligations beyond those in
clinical practice. The core requirements established by the Declaration of Helsinki and the
Belmont Report include: voluntary informed consent from all participants, independent ethical
review by a research ethics committee, a favourable risk-to-benefit ratio, equitable selection of

participants, and the right to withdraw from research at any time without penalty.

Clinical trials test new interventions against existing treatments or placebo to establish efficacy
and safety. The randomised controlled trial (RCT) is the gold standard design. Ethical
challenges include the clinical equipoise requirement (genuine uncertainty about which treatment
is superior must exist before randomising patients), placebo use when effective treatments exist,

and the management of conflicts of interest between research sponsors and participant welfare.

Fill in the blank: Research ethics requires voluntary informed consent, independent
review, a favourable risk-to-benefit ratio, equitable participant selection, and the right to

withdraw without penalty.

4.3.2 Genetic and reproductive ethics

Advances in genetics have created ethical challenges without precedent in clinical history.
Predictive genetic testing can reveal a person's risk of developing conditions such as
Huntington's disease or BRCA-related cancer before any symptoms appear, raising questions
about the right to know and the right not to know, the implications for family members who

share the genetic risk, and the potential for genetic discrimination in insurance and employment.

Reproductive ethics encompasses decisions about assisted reproduction technologies (in vitro
fertilisation, surrogacy, pre-implantation genetic diagnosis), termination of pregnancy, and
prenatal genetic screening. These areas involve deep conflicts between competing values
including reproductive autonomy, the moral status of the embryo, and the societal implications
of selecting for or against genetic traits. In Nigeria, these issues intersect with religious, cultural,

and legal frameworks that clinicians must navigate sensitively.



Fill in the blank: Genetic ethics raises questions about the right to know or not know genetic risk,
family implications, and genetic discrimination; reproductive ethics addresses assisted

reproduction, prenatal screening, and termination of pregnancy.

4.3.3 Ethics of emerging technologies in medicine

Artificial intelligence (AI) in clinical decision support raises questions about accountability
when algorithmic recommendations contribute to clinical errors, the transparency of Al systems
used in diagnosis, and the potential for Al trained on biased data to perpetuate or amplify health
disparities. The clinician's responsibility to understand the basis of clinical decisions cannot be

delegated to an algorithm.

Organ transplantation ethics involves the fair allocation of scarce donor organs, the criteria for
determining brain death, and the ethical boundaries of living donation. Telemedicine raises
questions about maintaining quality of care at a distance, digital equity (ensuring that
technological access does not become a barrier to care), and the management of patient data in
digital health systems. Each emerging technology requires the application of established ethical

principles to novel clinical contexts.

Fill in the blank: Al in medicine raises questions about accountability for algorithmic errors and
data perpetuating health disparities; organ transplantation raises issues of fair

allocation and brain death criteria; telemedicine raises concerns about digital equity and data

management.
Research Ethics Genetic and Reproductive Ethics of Emerging
Ethics Technologies
Voluntary consent Right to know or not know Al accountability and bias
Ethics committee Family implications Organ allocation and brain
review death
Clinical equipoise Genetic discrimination Telemedicine digital equity

Right to withdraw Reproductive technologies
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Table 4.1: Advances in medical ethics: research ethics, genetic and reproductive ethics, and the

ethics of emerging technologies

Pilot questions 4.3

1. Describe the ethical requirements for medical research involving human participants.

(Linked to SLO 4.4)

2. Explain the concept of clinical equipoise and its importance in randomised controlled

trials. (Linked to SLO 4.4)
3. Describe the ethical issues raised by predictive genetic testing. (Linked to SLO 4.4)

4. Explain the ethical challenges raised by artificial intelligence in clinical decision support.

(Linked to SLO 4.4)

5. Describe the ethical considerations in organ transplantation. (Linked to SLO 4.4)

4.4 Good Clinical Practice and Ethical Dilemmas

4.4.1 Elements of good clinical practice

Good clinical practice (GCP) is an international standard for the design, conduct,
documentation, and reporting of clinical trials that ensures the results are credible and the rights
and wellbeing of participants are protected. In the broader sense, good clinical practice in
everyday medicine encompasses several core elements: clinical competence (knowledge and
skills sufficient for the clinical role), professionalism (integrity, respect, and accountability),
patient-centredness (placing the patient's interests, values, and preferences at the centre of

care), and evidence-based practice (basing clinical decisions on the best available evidence).

Additional elements include continuity of care (ensuring that responsibility for the patient does
not fall between clinical contacts), accurate documentation (complete and truthful recording of
clinical encounters), appropriate referral (recognising the limits of one's competence and
seeking specialist input when needed), and reflective practice (regularly reviewing and learning

from clinical experience to improve performance).



Fill in the blank: Good clinical practice encompasses clinical competence, professionalism,
patient-centredness, evidence-based practice, continuity of care, accurate documentation,

appropriate referral, and practice.

4.4.2 Approaching ethical dilemmas

An ethical dilemma arises when two or more ethical principles or obligations point to different
or incompatible courses of action. A structured approach to ethical dilemmas involves four steps.
First, identify the ethical issues: clarify which ethical principles are at stake and what the
conflict between them is. Second, gather relevant facts: obtain complete clinical, social, and
contextual information, since many apparent ethical dilemmas dissolve when the full clinical

picture is established.

Third, consider the perspectives of all stakeholders: patient, family, clinical team, institution,
and wider society each have legitimate interests that warrant consideration. Fourth, reason
through options and decide: consider which course of action best honours the most important
ethical obligations in the specific context, consult colleagues and, where available, an ethics
committee, and document the reasoning transparently. Ethical decisions made through this

process are defensible even when reasonable people disagree about the outcome.

Fill in the blank: The structured approach to ethical dilemmas involves: identify the ethical
issues, gather relevant facts, consider perspectives of all , reason through options,

decide, and document the reasoning transparently.

4.4.3 Hypothetical ethical scenarios and resolution

Applying the structured ethical approach to hypothetical scenarios develops the habit of ethical
reasoning before encountering real dilemmas in practice. Consider the following scenario: a 55-
year-old patient with newly diagnosed terminal cancer tells the clinician that they do not want
their family to be told the diagnosis. The family separately approaches the clinician and asks for

information.



Applying the four steps: the ethical issues are confidentiality versus truth telling and family
distress; the facts are that the patient has capacity and has given a clear competent instruction;
the stakeholders are the patient (autonomy and confidentiality), the family (concern and distress),
and the clinical team (obligation to both). The resolution: the patient's confidentiality must be
respected because they have capacity; the clinician should not disclose the diagnosis to the
family without the patient's consent, but may explore with the patient their reasons for non-

disclosure and whether they can be addressed.

Fill in the blank: In the hypothetical scenario, the patient's right to is respected
because they have capacity; the clinician may not disclose to the family without consent but may

explore the patient's reasons for non-disclosure.

Good Clinical Practice and the Ethical Dilemma Framework

Elements of Good Clinical Practice Approach to Ethical Dilemmas
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Figure 4.3: Elements of good clinical practice and the four-step structured approach to ethical

dilemmas



Pilot questions 4.4

1.
2.
3.

Describe six elements of good clinical practice. (Linked to SLO 4.5)
Describe the four-step structured approach to ethical dilemmas. (Linked to SLO 4.6)

A patient with capacity refuses a blood transfusion on religious grounds, which the
clinical team believes is life-saving. Identify the ethical issues and describe how they

should be resolved. (Linked to SLO 4.6)

A junior doctor discovers that a senior colleague has made a significant clinical error that
harmed a patient but has not disclosed it. Describe the ethical issues and appropriate

response. (Linked to SLO 4.6)

A 16-year-old patient requests contraceptive advice and asks that her parents not be

informed. Describe the ethical and legal considerations. (Linked to SLO 4.6)



Series Summary

This Series examined medical ethics and good clinical practice. Medical ethics provides the
moral framework for clinical decisions; the four principles of autonomy, beneficence, non-
maleficence, and justice, developed by Beauchamp and Childress, form the dominant
contemporary framework. Key historical milestones include the Hippocratic Oath, the
Nuremberg Code (1947), the Declaration of Helsinki (1964), the Belmont Report (1979), and in
Nigeria the MDCN Code of Medical Ethics. Core ethical issues in practice include informed
consent (requiring capacity, adequate information, and voluntariness), confidentiality (with
recognised exceptions for serious harm prevention, legal obligations, and incapacity), truth
telling (requiring honest disclosure even of unwelcome information), end-of-life ethics
(withholding treatment, advance directives, palliative care decisions), and resource allocation

(applying justice through criteria of clinical need and expected benefit).

Advances in medical ethics include research ethics requirements (voluntary consent, independent
review, clinical equipoise in RCTs), genetic ethics (predictive testing, right to know or not know,
reproductive genetics), and technology ethics (Al accountability and bias, organ allocation,
digital equity in telemedicine). Good clinical practice encompasses competence, professionalism,
patient-centredness, evidence-based practice, continuity, accurate documentation, appropriate
referral, and reflective practice. Ethical dilemmas are approached through a four-step structured
process: identify the ethical issues, gather relevant facts, consider all stakeholders' perspectives,
and reason through options before deciding and documenting the reasoning transparently. This
process was applied to the scenario of a patient with terminal cancer requesting that their
diagnosis be withheld from family, demonstrating that patient confidentiality must be respected

where capacity is present.

Glossary of Terms

e Medical ethics: the branch of applied ethics concerned with moral questions arising in

medical practice and biomedical research.

e Autonomy: the right of a patient to make informed decisions about their own care.



Beneficence: the obligation to act in the patient's best interest.

Non-maleficence: the duty to avoid causing harm; expressed in the principle primum non

nocere.

Justice: the fair and equitable distribution of health resources and equal treatment of

patients.

Informed consent: voluntary agreement to a proposed intervention after receiving

adequate information about its nature, risks, benefits, and alternatives.

Capacity: the cognitive ability to understand, retain, weigh, and communicate a decision

about one's own care.

Confidentiality: the obligation to protect patient information from disclosure to third

parties without consent.

Clinical equipoise: genuine uncertainty about which treatment is superior, required

before patients may ethically be randomised in a clinical trial.

Declaration of Helsinki: the World Medical Association's statement of ethical principles

governing medical research involving human subjects, first adopted in 1964.

Good clinical practice (GCP): an international standard ensuring that clinical research is

conducted ethically, and that results are credible and participant rights are protected.

Ethical dilemma: a situation in which two or more ethical principles point to different or

incompatible courses of action.



Concept Check Questions [Series 4]

Objective Questions

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

. (Linked to SLO 4.2)

2. Valid informed consent requires capacity, adequate information, and a decision

free from coercion. (Linked to SLO 4.3)

3. The Nuremberg Code (1947) established voluntary consent as a core

requirement for medical research. (Linked to SLO 4.1)

4. equipoise (genuine uncertainty about which treatment is superior) is required

before patients may be randomised in a clinical trial. (Linked to SLO 4.4)

5. Good clinical practice includes competence, professionalism, patient-centredness,

evidence-based practice, and practice. (Linked to SLO 4.5)

6. The four steps for approaching an ethical dilemma are: identify the ethical issues, gather
facts, consider all stakeholders, and through options before deciding. (Linked
to SLO 4.6)

Short-Answer Questions
7. State and briefly define the four principles of medical ethics. (Linked to SLO 4.2)

8. Define informed consent and state the three elements required for validity. (Linked to

SLO 4.3)
9. List three exceptions to the duty of confidentiality. (Linked to SLO 4.3)
Long-Answer Questions

10. Discuss the key ethical issues in contemporary clinical practice, including consent,

confidentiality, truth telling, and end-of-life care. (Linked to SLO 4.3)

11. Describe the elements of good clinical practice and apply the structured approach to an

ethical dilemma of your choice. (Linked to SLOs 4.5 to 4.6)



Answers to Concept Check Questions [Series 4]

Objective Questions

1.
2.

SN

Justice.
Voluntary.
Informed.
Clinical.
Reflective.

Reason.

Short-Answer Questions

7.

Autonomy: respect for the patient's right to decide. Beneficence: act in the patient's best
interest. Non-maleficence: avoid causing harm. Justice: fair distribution of resources and

equal treatment.

Informed consent is voluntary agreement to an intervention after adequate information.
Three elements: capacity (ability to understand and decide), adequate information

(nature, risks, benefits, alternatives), and voluntariness (free from coercion).

Three exceptions: disclosure to prevent serious harm to identifiable third parties; legal
requirements (notifiable diseases, court orders); patient lacks capacity and disclosure is in

their best interest.

Long-Answer Questions

10. Basic response: Consent: valid consent requires capacity, adequate information (nature,

purpose, risks, benefits, alternatives), and voluntariness; written consent required for
surgery; decisions made in best interest when capacity absent. Confidentiality: obligation
to protect patient information; exceptions for serious harm prevention, legal
requirements, and incapacity. Truth telling: accurate disclosure of diagnosis and
prognosis; therapeutic privilege (withholding distressing information) is ethically rejected
as paternalistic. End-of-life care: ethical issues include withholding or withdrawing life-
sustaining treatment, palliative sedation, do-not-resuscitate orders, and advance
directives; patient values and legal frameworks guide decisions. Resource allocation:

justice applied through criteria of clinical need, expected benefit, and equity.



11.

Value-added response: These ethical issues collectively require the clinician to balance
patient autonomy against beneficence and justice; when they conflict, the specific clinical
context and the weight of the ethical principles at stake in that context determine the
appropriate course of action, which is why ethical reasoning rather than rigid rule-

following is the competence being developed.

Basic response: Good clinical practice: competence (knowledge and skills for the
clinical role), professionalism (integrity, respect, accountability), patient-centredness
(patient interests, values, preferences at centre), evidence-based practice (best available
evidence guides decisions), continuity of care, accurate documentation, appropriate
referral, reflective practice. Ethical dilemma example (patient refusing blood
transfusion): Step 1: identify issues (autonomy versus beneficence and non-maleficence);
Step 2: gather facts (does patient have capacity? Is decision informed?); Step 3:
stakeholders (patient's autonomy right, clinical team's obligation, family concerns); Step
4: decision (competent adult with capacity has absolute right to refuse; transfusion must
not proceed; document reasoning, ensure patient is fully informed of consequences).
Value-added response: Good clinical practice and ethical competence are mutually
reinforcing: a clinician who reflects regularly on their practice is more likely to identify
ethical issues early, and one who reasons ethically is more likely to seek the evidence and

consult the colleagues needed to make well-grounded clinical decisions.

Answers to Pilot Questions [Series 4]

Part 4.1

1.

Medical ethics is the branch of applied ethics addressing moral questions in clinical
practice and research; it is essential because technical knowledge cannot determine how
to act when patient autonomy conflicts with clinical judgement, resources are scarce, or
competing obligations arise.

Autonomy: patient's right to make informed decisions (example: respecting a patient's

choice to decline chemotherapy). Beneficence: obligation to act in the patient's best

interest (example: recommending a proven treatment). Non-maleficence: duty to avoid



harm (example: not prescribing a drug whose risks outweigh benefits). Justice: fair
distribution of resources (example: allocating ICU beds by clinical need, not social

status).

Non-maleficence is the duty to avoid causing harm to patients; it is expressed in the
Hippocratic principle primum non nocere (first, do no harm), requiring that clinicians
weigh the potential harm of any intervention against its anticipated benefit before

proceeding.

The Nuremberg Code, developed after the Nazi medical trial atrocities, established that
voluntary informed consent is an absolute requirement for research involving human
participants, that research must be designed to yield results beneficial to society, and that

participants must be free to withdraw at any time without penalty.

Conlflicts between principles are common; for example, autonomy and beneficence
conflict when a patient refuses a recommended treatment. Resolution involves identifying
which principle carries greater weight in the specific context: for a competent adult with
full information, autonomy generally takes precedence; for a patient lacking capacity,

beneficence guides the decision maker.

Part 4.2

1.

Informed consent is the process through which a patient voluntarily agrees to a proposed
intervention after receiving adequate information. Three elements: capacity (cognitive
ability to understand, retain, weigh, and communicate a decision), adequate information
(nature, purpose, risks, benefits, alternatives), voluntariness (free from coercion or undue

influence).

Capacity is the ability to understand, retain, and weigh information and communicate a
decision; it is decision-specific and may fluctuate. When a patient lacks capacity,
decisions are made in their best interest following consultation with family, carers, and

the clinical team, and in Nigeria, in accordance with MDCN guidelines.

Three exceptions: disclosure necessary to prevent serious harm to identifiable third
parties (e.g., a patient with active tuberculosis refusing to notify close contacts); legal
requirements (notifiable diseases, court orders); patient lacks capacity and disclosure to

family or carers is in their best interest.



Truth telling requires accurate disclosure of diagnosis and prognosis; therapeutic
privilege (withholding information on the grounds that it may distress the patient) is
ethically rejected because it overrides patient autonomy and denies the patient the

information needed to make decisions about their own life and care.

End-of-life ethical considerations include: whether to withhold or withdraw life-
sustaining treatment when it offers no meaningful benefit; the use of palliative sedation to
relieve refractory symptoms; do-not-resuscitate decisions requiring patient or surrogate
involvement; and respect for advance directives expressing the patient's previously stated

wishes.

Part 4.3

1.

Ethical requirements for research: voluntary informed consent of all participants;
independent ethical review by a research ethics committee; favourable risk-to-benefit
ratio; equitable selection of participants; right to withdraw at any time without penalty;

and publication of results regardless of outcome.

Clinical equipoise is the genuine uncertainty within the expert clinical community about
whether one treatment is superior to another; it is ethically required before patients are
randomised in an RCT because randomisation is only justified when there is no existing
strong evidence that one arm is superior, otherwise patients would be knowingly denied a

better treatment.

Predictive genetic testing raises: the right to know (desire to plan for a future condition)
versus the right not to know (preference not to live under the burden of genetic risk);
implications for family members who share the genetic risk and may not have consented

to be informed; and risks of genetic discrimination in insurance or employment.

Al in clinical decision support raises: accountability for errors when algorithmic
recommendations contribute to harm (who is responsible: the clinician, the institution, or
the developer?); transparency (can the basis of Al recommendations be explained?); and
data bias (Al trained on non-representative data may produce recommendations that are

less accurate or safe for underrepresented populations).

Organ transplantation ethics: fair allocation of scarce donor organs using criteria of

clinical need, expected benefit, waiting time, and tissue matching; determination of brain



death as the criterion for cadaveric donation must be rigorous and independent of the
transplant team; living donation raises concerns about undue pressure on potential donors

and the limits of acceptable risk to a healthy person.

Part 4.4

1.

Six elements: clinical competence (knowledge and skills for the role); professionalism
(integrity, respect, accountability); patient-centredness (patient's interests, values, and
preferences at the centre); evidence-based practice (clinical decisions based on best
available evidence); accurate documentation (complete and truthful records); reflective

practice (regular review and learning from clinical experience).

Four steps: (1) Identify the ethical issues (which principles are at stake and what is the
conflict?); (2) Gather relevant facts (complete clinical, social, and contextual
information); (3) Consider perspectives of all stakeholders (patient, family, clinical team,
institution, society); (4) Reason through options and decide (identify which course best
honours the most important ethical obligations; consult colleagues or ethics committee if

needed; document reasoning).

Ethical issues: autonomy (the patient's right to refuse even life-saving treatment) versus
beneficence and non-maleficence (the team's obligation to act in the patient's best interest
and avoid harm). Resolution: a competent adult with full information and genuine
voluntariness has the absolute right to refuse treatment on religious or any other grounds;
the transfusion must not proceed; the team should document the refusal and the patient's

informed understanding of the consequences, and ensure ongoing supportive care.

Ethical issues: duty to patient safety and public trust (the error should be disclosed and
the patient informed), professional accountability (clinicians have a duty to report
significant errors), and potential conflict with loyalty to a senior colleague. Appropriate
response: the junior doctor should raise the concern with the senior colleague directly if
safe to do so, report to a senior supervisor or clinical governance lead if the error is not
acknowledged, and never remain silent if a patient has been harmed, as patient safety

takes precedence over professional loyalty.

Ethical considerations: in Nigeria, the age of consent for medical treatment is generally

18, but a 16-year-old may be assessed as having sufficient maturity and understanding to



consent to contraceptive advice (the Gillick competence principle); if assessed as
competent, confidentiality should be maintained unless there are safeguarding concerns;
the clinician should encourage the young person to involve a trusted adult while

respecting their right to confidentiality if they decline.
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Figure 4.1: The four principles of medical ethics and key historical milestones. Al
generation prompt: "Create a clean two-panel diagram titled Foundations of Medical
Ethics; left panel four-quadrant square: Autonomy, Beneficence, Non-Maleficence,
Justice; right panel vertical timeline: Hippocratic Oath (~400 BCE), Nuremberg Code
(1947), Declaration of Helsinki (1964), Belmont Report (1979), MDCN Code of Medical
Ethics; clean professional infographic style." Suggested OER search string: "four
principles medical ethics Beauchamp Childress historical milestones diagram".

Figure 4.2: Key ethical issues in clinical practice. Al prompt: "Three-panel diagram:
Informed Consent (Capacity, Information, Voluntariness), Confidentiality (protection,
exceptions), Truth Telling/End-of-Life/Resource Allocation; clean professional
infographic." OER search: "informed consent confidentiality truth telling end-of-life
resource allocation ethics diagram".

Table 4.1: Advances in medical ethics. Al prompt: "Three-column table: Research Ethics,
Genetic and Reproductive Ethics, Ethics of Emerging Technologies; alternating row
shading." OER search: "medical ethics advances research genetics Al organ

transplantation telemedicine table".

Figure 4.3: Good clinical practice elements and ethical dilemma approach. Al prompt:

"Two-panel diagram: left panel eight GCP elements; right panel four-step ethical



dilemma approach; clean professional infographic." OER search: "good clinical practice

elements ethical dilemma four step approach diagram".



Series 5: Basic Side-Room Tests and

Therapeutic Principles in Common Disorders

Part 5.1: Basic Side-Room Tests on Urine

o Sub Part 5.1.1: Urinalysis: technique and interpretation
o Sub Part 5.1.2: Abnormal urinalysis findings and their significance

o Sub Part 5.1.3: Urine microscopy: principles and common findings

Part 5.2: Basic Side-Room Tests on Stool, Sputum, and Blood

o Sub Part 5.2.1: Stool examination: technique and findings
o Sub Part 5.2.2: Sputum examination: technique and findings

o Sub Part 5.2.3: Basic bedside blood tests and their clinical significance

Part 5.3: Basic Therapeutic Principles

o Sub Part 5.3.1: Principles of pharmacological therapy
o Sub Part 5.3.2: Routes of drug administration and drug formulations

o Sub Part 5.3.3: Drug interactions, adverse effects, and monitoring

Part 5.4: Therapeutic Principles Applied to Common Disorders
o Sub Part 5.4.1: Therapeutic approach to infectious diseases
o Sub Part 5.4.2: Therapeutic approach to cardiovascular and metabolic disorders

o Sub Part 5.4.3: Therapeutic approach to pain and symptomatic relief



Introduction

Side-room tests are simple, rapid diagnostic investigations performed at or near the patient's
bedside, often without specialist laboratory equipment. They provide immediate clinical
information that guides urgent management decisions, and the ability to perform and interpret
them accurately is an essential basic clinical skill. Similarly, understanding the principles that
govern drug therapy and their application to common clinical conditions equips the clinical
student to participate meaningfully in therapeutic decision-making from the earliest stages of

clinical training.

This final Series covers the four main categories of basic side-room tests: urine examination
(urinalysis and urine microscopy), stool examination, sputum examination, and basic bedside
blood tests. It then introduces the fundamental principles of pharmacological therapy, including
routes of administration, drug formulations, interactions, and adverse effects, before applying
these principles to the management of common disorders including infectious diseases,

cardiovascular and metabolic conditions, and pain.

These topics bring together the clinical, investigative, and therapeutic dimensions of clinical
medicine introduced throughout this course, providing the student with a foundation from which

the more detailed clinical knowledge of subsequent clinical years will be built.

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

e SLO 5.1 describe the technique and interpretation of urinalysis and identify the

significance of common abnormal findings (Linked to Part 5.1),

e SLO 5.2 describe the principles and common findings of urine microscopy, stool

examination, and sputum examination (Linked to Parts 5.1 to 5.2),

e SLO 5.3 describe basic bedside blood tests and interpret their clinical significance

(Linked to Part 5.2),



e SLO 5.4 explain the basic principles of pharmacological therapy including routes of
administration, drug formulations, interactions, and adverse effects (Linked to Part 5.3),

and

e SLO 5.5 describe the therapeutic principles applied to infectious diseases, cardiovascular

and metabolic disorders, and pain management (Linked to Part 5.4).

5.1 Basic Side-Room Tests on Urine

5.1.1 Urinalysis: technique and interpretation

Urinalysis is the visual, chemical, and microscopic examination of urine. The standard technique
uses a urine dipstick (a plastic strip with reagent pads) immersed briefly in a fresh urine sample
collected in a clean container. The dipstick is read after a specified time (typically 60 seconds)
by comparing the colour changes of each reagent pad against the reference chart on the

container.

The dipstick tests for multiple analytes simultaneously: pH (normal 4.5 to 8.0), specific gravity
(concentration of urine, normal 1.001 to 1.035), protein (normally absent or trace), glucose
(normally absent), ketones (normally absent), blood or haemoglobin (normally absent),
leucocyte esterase (indicates white blood cells, normally absent), nitrites (indicates bacterial

reduction, normally absent), and bilirubin and urobilinogen (for liver and biliary assessment).

Fill in the blank: Urinalysis using a urine dipstick tests for pH, specific gravity, protein, glucose,
ketones, blood, leucocyte esterase, , and bilirubin simultaneously on a fresh urine

sample.

5.1.2 Abnormal urinalysis findings and their significance

Proteinuria (protein in urine) suggests glomerular damage (as in nephrotic syndrome or
glomerulonephritis), urinary tract infection, or pre-eclampsia in pregnancy. Trace proteinuria

may be physiological after vigorous exercise. Glycosuria (glucose in urine) occurs when blood



glucose exceeds the renal threshold (approximately 10 mmol/L), most commonly in uncontrolled

diabetes mellitus.

Haematuria (blood in urine) may indicate urinary tract infection, renal calculi,
glomerulonephritis, or urological malignancy and requires further investigation. Leucocyte
esterase and nitrites together are strongly suggestive of urinary tract infection and should
prompt urine culture and sensitivity testing. Ketonuria occurs in diabetic ketoacidosis,
starvation, or prolonged vomiting. Bilirubinuria suggests hepatocellular disease or biliary

obstruction and is accompanied by dark urine.

Fill in the blank: Proteinuria suggests glomerular damage or UTI; glycosuria indicates blood
glucose above the renal threshold; haematuria requires further investigation; leucocyte esterase

with nitrites suggests tract infection.

5.1.3 Urine microscopy: principles and common findings

Urine microscopy involves centrifuging a urine sample, examining the sediment under a
microscope to identify cellular and non-cellular elements. The clinician looks for red blood cells
(present in haematuria; dysmorphic red cells suggest glomerular origin), white blood cells
(pyuria; more than 5 white cells per high-power field suggests infection or inflammation),
epithelial cells (squamous cells indicate contamination; transitional cells may indicate urothelial

pathology).

Casts are cylindrical structures formed in the renal tubules and provide important diagnostic
information: hyaline casts are non-specific (may be normal after exercise), red cell casts
indicate glomerulonephritis, white cell casts indicate pyelonephritis, and granular casts indicate
renal tubular disease. Crystals may indicate specific metabolic disorders (e.g., urate crystals in

gout, calcium oxalate crystals in urolithiasis).

Fill in the blank: Urine microscopy identifies red cells, white cells, epithelial cells, casts (red cell

casts indicate glomerulonephritis; white cell casts indicate ), and crystals.



Parameter Normal Clinical Significance

YValue

pH 4.5-8.0 Acidic urine in metabolic acidosis; alkaline
urine in UTI

Specific Gravity 1.005-1.030  Reflects hydration status; low in renal
impairment

Protein Negative Proteinuria in nephrotic syndrome,
glomerulonephritis

Glucose Negative Glycosuria in diabetes mellitus

Ketones Negative Ketosis in diabetic ketoacidosis, starvation

Blood Negative Haematuria in stones, infection, malignancy

Leucocyte Esterase and Negative Positive in urinary tract infection

Nitrites

Bilirubin and Urobilinogen Negative Positive in liver disease, haemolysis

Finding Clinical Significance

Red Blood Cells Haematuria due to stones, infection, trauma, malignancy

White Blood Cells Pyuria in urinary tract infection or inflammation

Casts — Hyaline, red cell,  Hyaline: non-specific; Red cell: glomerulonephritis; White cell:

white cell, granular pyelonephritis; Granular: chronic renal disease
Crystals Uric acid, calcium oxalate, cystine crystals indicate risk of stone

formation or metabolic disorders

Table 5.1: Urinalysis dipstick findings and urine microscopy results with their clinical

significance

Pilot questions 5.1

1. Describe the technique for performing a urine dipstick test. (Linked to SLO 5.1)


ca://s/?q=Urinalysis_parameters
ca://s/?q=Normal_values_in_urinalysis
ca://s/?q=Normal_values_in_urinalysis
ca://s/?q=Clinical_significance_of_urinalysis_findings
ca://s/?q=pH_in_urinalysis
ca://s/?q=Specific_gravity_in_urinalysis
ca://s/?q=Protein_in_urinalysis
ca://s/?q=Glucose_in_urinalysis
ca://s/?q=Ketones_in_urinalysis
ca://s/?q=Blood_in_urinalysis
ca://s/?q=Leucocyte_esterase_and_nitrites_in_urinalysis
ca://s/?q=Leucocyte_esterase_and_nitrites_in_urinalysis
ca://s/?q=Bilirubin_and_urobilinogen_in_urinalysis
ca://s/?q=Urine_microscopy_findings
ca://s/?q=Clinical_significance_of_urine_microscopy_findings
ca://s/?q=Red_blood_cells_in_urine_microscopy
ca://s/?q=White_blood_cells_in_urine_microscopy
ca://s/?q=Casts_in_urine_microscopy
ca://s/?q=Crystals_in_urine_microscopy

2. List the analytes tested by a standard urine dipstick and state the normal result for each.

(Linked to SLO 5.1)

3. Explain the clinical significance of proteinuria, glycosuria, and haematuria on urinalysis.

(Linked to SLO 5.1)

4. Explain what leucocyte esterase and nitrites together on a dipstick indicate and what

action should follow. (Linked to SLO 5.1)

5. Describe the types of casts found on urine microscopy and state the significance of each.

(Linked to SLO 5.2)

5.2 Basic Side-Room Tests on Stool, Sputum, and Blood

5.2.1 Stool examination: technique and findings

Stool examination provides diagnostic information about gastrointestinal and infectious disease.
Macroscopic (visual) examination notes the colour, consistency, and the presence of blood or
mucus. Pale, fatty stools (steatorrhoea) suggest malabsorption or biliary obstruction; black
tarry stools (melaena) indicate upper gastrointestinal bleeding; bright red blood per rectum

suggests a lower gastrointestinal source.

Microscopic stool examination identifies ova and parasites (e.g., Ascaris lumbricoides ova,
Entamoeba histolytica cysts) and pus cells (suggesting invasive infection). The faecal occult
blood test (FOBT) detects blood not visible to the naked eye and is used as a screening tool for
colorectal cancer and in the investigation of iron deficiency anaemia. Stool culture is used to

identify bacterial pathogens in diarrhoeal illness.

Fill in the blank: Stool examination includes macroscopic (colour, consistency, blood, mucus)
and microscopic (ova and parasites, pus cells) assessment; the occult blood test detects

invisible blood used in cancer screening.

Stool Examination Sputum Examination Bedside Blood Tests



ca://s/?q=Stool_examination_side_room_tests
ca://s/?q=Sputum_examination_side_room_tests
ca://s/?q=Bedside_blood_tests_in_clinical_medicine

Occult blood test — detects Gram stain — identifies Haemoglobin estimation —

hidden blood, useful in GI  bacterial pathogens screens for anaemia
bleeding
Ova and parasite exam — AFB smear — detects Blood glucose — rapid
detects intestinal parasites  acid-fast bacilli in assessment for diabetes or
tuberculosis hypoglycaemia
Fat globule test — indicates  Culture — identifies Clotting time — assesses
malabsorption causative organisms in coagulation status
pneumonia
pH test — abnormal values  Cytology — detects Blood grouping and
suggest carbohydrate malignant cells cross-matching — essential for
malabsorption transfusion safety

Table 5.2: Basic side-room tests on stool, sputum, and blood: technique and key clinical findings

5.2.2 Sputum examination: technique and findings

Sputum examination is most commonly performed in the investigation of respiratory infections.
An adequate sputum sample is produced from a deep cough after rinsing the mouth, to
minimise salivary contamination. The sample is examined macroscopically (colour, consistency,

presence of blood) and sent for microscopy, culture, and sensitivity.

On macroscopic examination, purulent (yellow-green) sputum suggests bacterial infection;
rusty sputum is characteristic of pneumococcal pneumonia; blood-stained sputum
(haemoptysis) requires urgent investigation for causes including pulmonary tuberculosis, lung
cancer, and pulmonary embolism. Acid-fast bacilli (AFB) smear is the most important sputum
test in Nigeria, performed using Ziehl-Neelsen staining to detect Mycobacterium tuberculosis

in sputum from patients with suspected tuberculosis.

Fill in the blank: Sputum macroscopy notes colour, consistency, and blood; the most important
sputum test in Nigeria is the smear using Ziehl-Neelsen stain to detect Mycobacterium

tuberculosis.
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5.2.3 Basic bedside blood tests and their clinical significance

Several blood tests can be performed at or near the bedside without specialist laboratory
infrastructure. Malaria rapid diagnostic tests (RDTs) detect malaria antigens in a finger-prick
blood sample within 15 minutes and are the most widely used point-of-care test in Nigerian

clinical settings, guiding immediate treatment decisions in febrile patients.

Blood glucose measurement by glucometer is a critical bedside test: hypoglycaemia (below 3.9
mmol/L) requires immediate dextrose treatment while hyperglycaemia guides insulin and fluid
management in diabetic emergencies. Haemoglobin estimation at the bedside using a
haemoglobinometer or point-of-care analyser guides blood transfusion decisions. Blood group
and crossmatch must be sent to the laboratory before transfusion. Bedside coagulation testing

(e.g., INR by point-of-care device) guides anticoagulation management.

Fill in the blank: Key bedside blood tests include malaria RDTs (detect malaria antigens in 15
minutes), blood glucose (guides treatment of hypo- and in diabetic emergencies), and

haemoglobin estimation (guides transfusion decisions).

Pilot questions 5.2

1. Describe the macroscopic and microscopic assessment of stool and state the clinical

significance of key findings. (Linked to SLO 5.2)

2. Explain the clinical significance of melaena and bright red rectal bleeding. (Linked to

SLO 5.2)
3. Describe the technique for collecting an adequate sputum sample. (Linked to SLO 5.2)

4. Explain the importance of acid-fast bacilli smear in Nigerian clinical practice. (Linked to

SLO 5.2)

5. Describe the malaria rapid diagnostic test and explain its clinical utility. (Linked to SLO

5.3)



5.3 Basic Therapeutic Principles

5.3.1 Principles of pharmacological therapy

Pharmacological therapy is guided by four fundamental principles. Indication (is there a valid
clinical reason for the drug?), efficacy (is there evidence that the drug works for this
indication?), safety (do the expected benefits outweigh the risks for this patient?), and cost-
effectiveness (is the drug affordable and the most cost-effective option available?) together

define rational drug prescribing.

The concept of therapeutic index is the ratio of the toxic dose to the effective dose; drugs with a
narrow therapeutic index (e.g., digoxin, warfarin, aminoglycosides, lithium) require careful dose
titration and blood level monitoring. Pharmacokinetics describes how the body handles a drug
(absorption, distribution, metabolism, excretion); pharmacodynamics describes how the drug
affects the body (mechanism of action, dose-response relationship). Both inform dosing

decisions.

Fill in the blank: Rational prescribing requires indication, efficacy, safety, and cost-effectiveness;

drugs with a narrow index require careful dose titration and blood level monitoring.
5.3.2 Routes of drug administration and drug formulations

The route of drug administration is chosen based on the clinical urgency, the required speed of
onset, the drug's formulation, the patient's ability to swallow, and the drug's bioavailability by
different routes. Common routes include: oral (PO) (most convenient; first-pass metabolism
reduces bioavailability for some drugs), intravenous (I'V) (fastest onset; 100% bioavailability;
used in emergencies), intramuscular (IM) (moderate speed of onset; useful when IV access is

unavailable), and subcutaneous (SC) (slower absorption; used for insulin and heparin).

Other routes include sublingual (rapid absorption bypassing first-pass metabolism; used for
glyceryl trinitrate in angina), transdermal (slow sustained release; used for nicotine patches and
fentanyl), inhaled (direct delivery to the airways; used for bronchodilators and corticosteroids in
asthma and COPD), and rectal (useful when oral route is unavailable; used for antiemetics and

diazepam in seizures).



Fill in the blank: Routes of administration include oral (convenient, first-pass effect), [V (fastest,
100% bioavailability), IM (moderate speed), SC (slower), sublingual (rapid bypass of first-pass),

transdermal, inhaled, and (useful when oral unavailable).

5.3.3 Drug interactions, adverse effects, and monitoring

Drug interactions occur when one drug alters the effect of another. Pharmacokinetic
interactions affect absorption, distribution, metabolism, or excretion (e.g., rifampicin induces
cytochrome P450 enzymes, accelerating the metabolism of many co-administered drugs
including oral contraceptives, antiretrovirals, and warfarin). Pharmacodynamic interactions
occur when two drugs have additive, synergistic, or antagonistic effects on the same target (e.g.,

combined use of two antihypertensives causing excessive hypotension).

Adverse drug reactions (ADRs) are classified as Type A (augmented) (dose-dependent,
predictable, most common,; e.g., bleeding from anticoagulants) or Type B (bizarre) (dose-
independent, unpredictable, immunological or idiosyncratic; e.g., penicillin anaphylaxis).
Therapeutic drug monitoring using blood levels is required for narrow therapeutic index drugs.
Clinicians must also document and report ADRs through pharmacovigilance systems to

improve drug safety knowledge.

Fill in the blank: Drug interactions are pharmacokinetic (affecting absorption, distribution,
metabolism, excretion) or pharmacodynamic (additive or antagonistic effects); ADRs are Type A

(dose-dependent, ) or Type B (idiosyncratic, unpredictable).



Basic Therapeutic Principles: Pharmacology Summary

Section 1: Rational Prescribir]g and Pharmacology

Rational Prescribing Content: indication, efficacy, safety, cost-effectiveness
Therapeutic Index | Content: narrow index drug; require monitoring
Pharmacokinetics ADME - Absorption, Distribution, Metabolism, Excretion
Pharmacodynamics ' mechanism, dose-response relationships

Section 2: Routes and Adverse Effects
Routes of Administration | oral, IV, IM, SC, sublingual, inhaled, rectal

Drug Interactions pharmacokinetic and pharmacodynamic mechanisms

Adverse Drug Reactions

(ADRs) Type A (dose-related) and Type B (idiosyncratic)

| e

Figure 5.2: Summary of basic therapeutic principles: rational prescribing, pharmacokinetics,

routes of administration, and adverse drug reactions

Pilot questions 5.3

1.
2.

Describe the four principles of rational drug prescribing. (Linked to SLO 5.4)

Explain the concept of the therapeutic index and give two examples of drugs with a

narrow therapeutic index. (Linked to SLO 5.4)
Compare the oral and intravenous routes of drug administration. (Linked to SLO 5.4)

Distinguish between pharmacokinetic and pharmacodynamic drug interactions with one

example of each. (Linked to SLO 5.4)

Distinguish between Type A and Type B adverse drug reactions and give one example of

each. (Linked to SLO 5.4)



5.4 Therapeutic Principles Applied to Common Disorders

5.4.1 Therapeutic approach to infectious diseases

The therapeutic management of infectious diseases follows the principles of identifying the
causative organism, selecting an antimicrobial agent with activity against it, using the
appropriate dose and duration to achieve eradication while minimising resistance, and addressing

host factors that impair the immune response.

Bacterial infections are treated with antibiotics selected based on the likely organism (empirical
therapy), guided by culture and sensitivity results when available. Key antibiotic classes include
penicillins (amoxicillin for respiratory and soft tissue infections), cephalosporins (broader
spectrum), macrolides (azithromycin for atypical pneumonia), fluoroquinolones (for urinary
tract infections and some respiratory infections), and aminoglycosides (for serious gram-
negative infections). Tuberculosis requires a specific four-drug regimen (rifampicin, isoniazid,
pyrazinamide, ethambutol) for the initial intensive phase. Malaria is treated with artemisinin-

based combination therapy (ACT) per Nigerian national guidelines.

Fill in the blank: Empirical antibiotic therapy targets the likely organism; tuberculosis requires a
four-drug regimen (rifampicin, isoniazid, pyrazinamide, ethambutol); malaria is treated with

artemisinin-based therapy per Nigerian guidelines.
5.4.2 Therapeutic approach to cardiovascular and metabolic disorders

Hypertension is managed through lifestyle modification (reduced salt intake, weight loss,
physical activity, alcohol reduction) combined with pharmacological therapy when blood
pressure remains above target. First-line agents include ACE inhibitors or ARBs (particularly
in patients with diabetes or chronic kidney disease), calcium channel blockers (amlodipine),
and thiazide diuretics. Beta-blockers are used in specific indications such as heart failure and

ischaemic heart disease.



Diabetes mellitus type 2 is managed with lifestyle modification and metformin as first-line
pharmacological therapy, with additional agents (sulfonylureas, SGLT2 inhibitors, insulin) added
stepwise if glycaemic targets are not achieved. Heart failure is treated with ACE inhibitors or
ARB:s to reduce afterload and prevent remodelling, beta-blockers to reduce mortality, diuretics

to relieve fluid overload, and mineralocorticoid receptor antagonists in appropriate cases.

Fill in the blank: Hypertension is treated with ACE inhibitors, calcium channel blockers, or
thiazide ; diabetes type 2 begins with metformin; heart failure uses ACE inhibitors,

beta-blockers, and diuretics.

5.4.3 Therapeutic approach to pain and symptomatic relief

Pain management follows the WHO analgesic ladder: Step 1 uses non-opioid analgesics
(paracetamol, NSAIDs such as ibuprofen) for mild pain; Step 2 adds a weak opioid (tramadol,
codeine) for moderate pain not controlled by Step 1; Step 3 substitutes a strong opioid
(morphine, fentanyl) for severe pain. Adjuvant agents (tricyclic antidepressants, anticonvulsants,
corticosteroids) may be added at any step for specific pain types including neuropathic pain and

inflammatory pain.

NSAIDs reduce inflammation and pain through cyclo-oxygenase inhibition but carry risks of
gastrointestinal bleeding, renal impairment, and cardiovascular effects that require consideration
in individual patients. Fever is managed with paracetamol and physical cooling; antipyretics
should not be withheld from febrile patients as fever itself increases metabolic demand and
discomfort. Nausea and vomiting are treated with antiemetics (metoclopramide, ondansetron,

promethazine) selected based on the likely mechanism of vomiting.

Fill in the blank: The WHO analgesic ladder uses Step 1 (paracetamol, NSAIDs for mild pain),
Step 2 (weak opioids for moderate pain), and Step 3 (strong for severe pain), with

adjuvants added at any step.



Therapeutic Principles in Common Disorders
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Figure 5.3: Therapeutic principles applied to infectious diseases, cardiovascular and metabolic

1. Describe the principles guiding the therapeutic management of infectious diseases.

(Linked to SLO 5.5)

2. Describe the pharmacological management of uncomplicated hypertension. (Linked to

SLO 5.5)

3. Describe the first-line pharmacological management of type 2 diabetes mellitus. (Linked

to SLO 5.5)

4. Explain the WHO analgesic ladder and how it guides pain management. (Linked to SLO

5.5)

5. Describe the management of fever and nausea in clinical practice. (Linked to SLO 5.5)



Series Summary

This Series examined basic side-room tests and therapeutic principles. Urinalysis by dipstick
tests for pH, specific gravity, protein, glucose, ketones, blood, leucocyte esterase, nitrites, and
bilirubin on fresh urine; key abnormal findings include proteinuria (glomerular disease, UTI),
glycosuria (diabetes), haematuria (UTI, calculi, malignancy), and leucocyte esterase with nitrites
(UTT). Urine microscopy identifies red cells (glomerular if dysmorphic), white cells (pyuria),
casts (red cell casts: glomerulonephritis; white cell casts: pyelonephritis; granular casts: tubular
disease), and crystals. Stool examination assesses colour, consistency, blood, and mucus
macroscopically and identifies ova, parasites, and pus cells microscopically; faecal occult blood
testing screens for colorectal pathology. Sputum examination by AFB smear is critical for
tuberculosis diagnosis in Nigeria. Bedside blood tests include malaria RDTs, blood glucose by

glucometer, and haemoglobin estimation.

Rational prescribing requires indication, efficacy, safety, and cost-effectiveness; drugs with a
narrow therapeutic index require monitoring; pharmacokinetics describes drug handling and
pharmacodynamics describes drug effects. Routes of administration range from oral to IV
(fastest), IM, SC, sublingual, transdermal, inhaled, and rectal. Drug interactions are
pharmacokinetic (affecting metabolism) or pharmacodynamic (additive or antagonistic); ADRs
are Type A (dose-dependent, predictable) or Type B (idiosyncratic). Infectious diseases are
managed by targeting the likely organism empirically, with tuberculosis requiring the four-drug
regimen and malaria requiring ACT. Hypertension is managed with ACE inhibitors, calcium
channel blockers, or thiazide diuretics alongside lifestyle modification; type 2 diabetes begins
with metformin; heart failure uses ACE inhibitors, beta-blockers, and diuretics. Pain follows the
WHO analgesic ladder (paracetamol/NSAIDs, weak opioids, strong opioids) with adjuvants;

fever is managed with paracetamol; nausea with appropriate antiemetics.

Glossary of Terms

o Urinalysis: the visual, chemical, and microscopic examination of urine using a dipstick

and urine microscopy.



Proteinuria: the abnormal presence of protein in urine, suggesting glomerular damage,
urinary tract infection, or pre-eclampsia.

Haematuria: the presence of blood in urine, which may indicate infection, calculi,
glomerulonephritis, or malignancy.

Pyuria: the presence of more than 5 white blood cells per high-power field on urine
microscopy, suggesting infection or inflammation.

Faecal occult blood test (FOBT): a test detecting blood in stool not visible to the naked
eye, used in colorectal cancer screening and investigation of iron deficiency anaemia.
Acid-fast bacilli (AFB) smear: a sputum test using Ziehl-Neelsen staining to detect
Mycobacterium tuberculosis.

Malaria rapid diagnostic test (RDT): a point-of-care test detecting malaria antigens in a
finger-prick blood sample within 15 minutes.

Therapeutic index: the ratio of the toxic dose to the effective dose; a narrow therapeutic
index requires careful monitoring.

Pharmacokinetics: the study of how the body handles a drug: absorption, distribution,

metabolism, and excretion.
Pharmacodynamics: the study of how a drug affects the body: mechanism of action and
dose-response relationship.

WHO analgesic ladder: a three-step framework for pain management: Step 1
(paracetamol and NSAIDs), Step 2 (weak opioids), Step 3 (strong opioids), with

adjuvants at any step.

Artemisinin-based combination therapy (ACT): the first-line treatment for

uncomplicated malaria recommended by Nigerian national guidelines.



Concept Check Questions [Series 5]

Objective Questions

1. Leucocyte esterase and nitrites together on a urine dipstick are strongly suggestive of

urinary infection. (Linked to SLO 5.1)

2. Red cell casts on urine microscopy indicate , while white cell casts indicate

pyelonephritis. (Linked to SLO 5.2)

3. The AFB smear using Ziehl-Neelsen staining detects tuberculosis in sputum.

(Linked to SLO 5.2)

4. The malaria rapid diagnostic test detects malaria in a finger-prick blood sample

within 15 minutes. (Linked to SLO 5.3)

5. Drugs with a narrow therapeutic (e.g., digoxin, warfarin) require careful dose

titration and blood level monitoring. (Linked to SLO 5.4)

6. The WHO analgesic ladder Step 1 uses paracetamol and NSAIDs; Step 2 adds weak
opioids; Step 3 substitutes strong . (Linked to SLO 5.5)

Short-Answer Questions

7. List five analytes tested by the urine dipstick and state the clinical significance of an

abnormal result for each. (Linked to SLO 5.1)
8. Describe the four principles of rational drug prescribing. (Linked to SLO 5.4)

9. Describe the pharmacological management of hypertension and type 2 diabetes mellitus.

(Linked to SLO 5.5)
Long-Answer Questions

10. Describe the basic side-room tests performed on urine, stool, and sputum, including

technique and interpretation of key findings. (Linked to SLOs 5.1 to 5.2)

11. Explain the basic principles of pharmacological therapy and apply them to the

management of infectious diseases and pain. (Linked to SLOs 5.4 to 5.5)



Answers to Concept Check Questions [Series 5]

Objective Questions

1.
2.

SN

Tract.
Glomerulonephritis.
Mycobacterium.
Antigens.

Index.

Opioids.

Short-Answer Questions

7.

Protein: absent normally; presence suggests glomerular disease or UTI. Glucose: absent
normally; presence suggests blood glucose above renal threshold (diabetes). Blood:
absent; presence suggests UTI, calculi, glomerulonephritis, or malignancy. Leucocyte
esterase: absent; presence suggests pyuria (infection or inflammation). Nitrites: absent;

presence with leucocyte esterase strongly suggests bacterial UTI.

Indication: valid clinical reason for the drug. Efficacy: evidence the drug works for the
indication. Safety: benefits outweigh risks for this patient. Cost-effectiveness: affordable

and most cost-effective available option.

Hypertension: lifestyle modification plus ACE inhibitor or ARB (especially with diabetes
or CKD), calcium channel blocker, or thiazide diuretic. Type 2 diabetes: lifestyle
modification plus metformin as first-line; sulfonylureas, SGLT2 inhibitors, or insulin

added stepwise if targets not achieved.

Long-Answer Questions

10. Basic response: Urine: dipstick tests pH, specific gravity, protein (glomerular disease if

positive), glucose (diabetes if positive), ketones (DKA, starvation), blood (UTI, calculi,
malignancy), leucocyte esterase and nitrites (UTT if both positive), bilirubin
(hepatobiliary disease). Urine microscopy: red cells (dysmorphic suggest glomerular
origin), white cells above 5 per HPF (pyuria), red cell casts (glomerulonephritis), white
cell casts (pyelonephritis), granular casts (tubular disease), crystals (urate in gout,

calcium oxalate in urolithiasis). Stool: macroscopic (colour, consistency, melaena



11.

suggests upper GI bleed, bright red blood suggests lower GI source); microscopic (ova
and parasites, pus cells); FOBT (cancer screening, iron deficiency investigation). Sputum:
macroscopic (purulent suggests bacterial infection, haemoptysis requires urgent
investigation); AFB smear with Ziehl-Neelsen stain detects M. tuberculosis; send for

MCS in all respiratory infections.

Value-added response: Side-room tests are most valuable when interpreted in clinical
context: a positive FOBT in an asymptomatic 55-year-old prompts colonoscopy, while in
a patient with known haemorrhoids it may be less alarming; similarly, AFB positivity in a
patient with weight loss, night sweats, and chronic cough is highly significant, while

isolated AFB in a low-prevalence setting requires confirmatory testing.

Basic response: Pharmacological principles: indication (valid clinical reason), efficacy
(evidence-based), safety (benefits outweigh risks), cost-effectiveness. Therapeutic index:
ratio of toxic to effective dose; narrow index drugs (digoxin, warfarin, aminoglycosides,
lithium) require monitoring. Routes: oral (convenient, first-pass effect), [V (fastest, 100%
bioavailability, emergency use), IM, SC, sublingual (glyceryl trinitrate in angina), inhaled
(bronchodilators), rectal. Drug interactions: pharmacokinetic (rifampicin induces P450
enzymes, reducing efficacy of co-administered drugs) or pharmacodynamic (two
antihypertensives causing excessive hypotension). ADRs: Type A (dose-dependent,
predictable) or Type B (idiosyncratic). Infectious disease therapy: identify likely
organism, empirical antibiotic therapy guided by culture results; TB: four-drug regimen;
malaria: ACT per Nigerian guidelines. Pain: WHO ladder (Step 1 paracetamol/NSAIDs,
Step 2 weak opioids, Step 3 strong opioids with adjuvants at any step).

Value-added response: The therapeutic principles introduced here become increasingly
detailed and complex across the clinical years; the foundation laid by understanding
indication, pharmacokinetics, drug interactions, and the evidence base for specific agents
means that the student who grasps these principles can approach any new drug or
treatment guideline as a variation on a known framework rather than as a wholly new

memorisation task.



Answers to Pilot Questions [Series 5]

Part 5.1

1. Collect a fresh urine sample in a clean container; immerse the dipstick briefly and
remove; hold the strip horizontally; read each pad at the specified time (typically 60

seconds) by comparing colour changes against the reference chart on the container.

2. pH (4.5 to 8.0), specific gravity (1.001 to 1.035), protein (absent), glucose (absent),
ketones (absent), blood or haemoglobin (absent), leucocyte esterase (absent), nitrites

(absent), bilirubin (absent), urobilinogen (trace normal).

3. Proteinuria: suggests glomerular damage (nephrotic syndrome, glomerulonephritis), UTI,
or pre-eclampsia in pregnancy. Glycosuria: occurs when blood glucose exceeds the renal
threshold (approximately 10 mmol/L), most commonly in uncontrolled diabetes mellitus.
Haematuria: may indicate UTI, renal calculi, glomerulonephritis, or urological

malignancy; requires further investigation including urine microscopy and culture.

4. Leucocyte esterase and nitrites together are strongly suggestive of urinary tract infection;
this should prompt collection of a midstream urine sample for culture and sensitivity
testing before starting empirical antibiotic therapy, to identify the causative organism and

guide antibiotic choice.

5. Hyaline casts: non-specific, may occur after exercise. Red cell casts: indicate
glomerulonephritis. White cell casts: indicate pyelonephritis. Granular casts: indicate

renal tubular disease. Fatty casts: associated with nephrotic syndrome.
Part 5.2

1. Macroscopic: colour (pale fatty stool suggests malabsorption; black tarry melaena
suggests upper GI bleeding; bright red blood suggests lower GI source), consistency,
presence of mucus or blood. Microscopic: ova and parasites (Ascaris, Entamoeba), pus

cells (invasive infection). FOBT: detects occult blood for cancer screening.

2. Melaena (black tarry stools) indicates upper gastrointestinal bleeding (proximal to the
ligament of Treitz), as blood is digested during transit, turning black and tarry; this is a
medical emergency requiring urgent assessment. Bright red blood per rectum suggests a

lower gastrointestinal source (haemorrhoids, colonic polyps, or colorectal cancer).



3.

4.

Ask the patient to rinse their mouth to reduce salivary contamination; ask them to
produce a sample from a deep cough rather than from the throat or mouth; collect the
sample into a sterile wide-mouthed container; submit promptly to the laboratory or

process within two hours to prevent deterioration.

Nigeria has a high burden of tuberculosis; AFB smear using Ziehl-Neelsen staining on
sputum is a rapid, low-cost test that can be performed without sophisticated laboratory
equipment; a positive AFB smear in a patient with symptoms strongly supports a
diagnosis of pulmonary tuberculosis and should prompt initiation of anti-TB therapy

while confirmatory tests (GeneXpert, culture) are awaited.

The malaria RDT detects malaria antigens (most commonly HRP-2 for Plasmodium
falciparum) in a finger-prick blood sample; a positive line appears within 15 minutes; its
utility lies in providing an objective rapid diagnosis at the point of care, reducing
empirical treatment of all febrile patients with antimalarials and guiding appropriate

therapy.

Part 5.3

1.

Indication: there must be a valid clinical reason for prescribing the drug. Efficacy: the
drug must have evidence of effectiveness for the specific indication. Safety: the expected
benefits must outweigh the risks for the individual patient. Cost-effectiveness: the drug

should be affordable and represent the most cost-effective option available.

The therapeutic index is the ratio of the toxic dose to the effective dose; a narrow
therapeutic index means the effective and toxic doses are close together, so small changes
in dose or altered drug handling can cause toxicity. Examples: digoxin (narrow window
between therapeutic and toxic cardiac effects) and warfarin (requires INR monitoring to

maintain anticoagulation within the therapeutic range).

Oral: convenient, patient-administered, subject to first-pass metabolism which reduces
bioavailability for some drugs; onset of action is slower (30 to 60 minutes for most
drugs). Intravenous: immediate onset of action, 100% bioavailability (bypasses first-pass
metabolism), requires IV access and clinical monitoring; used in emergencies and for

drugs not bioavailable orally.



4. Pharmacokinetic interaction: rifampicin induces hepatic cytochrome P450 enzymes,

increasing metabolism of co-administered drugs including oral contraceptives, warfarin,
and antiretrovirals, reducing their plasma levels and efficacy. Pharmacodynamic
interaction: concurrent use of two antihypertensive agents causing additive blood

pressure reduction and excessive hypotension.

Type A (augmented): dose-dependent, predictable, related to the drug's pharmacological
action; the most common type; example: bleeding from anticoagulants (warfarin or
heparin). Type B (bizarre): dose-independent, unpredictable, not related to the drug's

primary action; immunological or idiosyncratic; example: anaphylaxis from penicillin.

Part 5.4

1.

Identify the likely causative organism based on the clinical syndrome and local
epidemiology; select an antimicrobial agent with activity against the likely organism
(empirical therapy); use the appropriate dose and duration to achieve eradication; obtain
culture and sensitivity results where available to guide definitive therapy; address host
factors impairing immune response (nutritional status, concurrent immunosuppression,

HIV status).

Lifestyle modification: reduced dietary sodium, weight loss, increased physical activity,
reduced alcohol intake. Pharmacological therapy: ACE inhibitor or ARB (preferred in
diabetes and chronic kidney disease), calcium channel blocker (amlodipine), or thiazide
diuretic as first-line agents; combination therapy is often required; beta-blockers are used

in specific indications such as heart failure or ischaemic heart disease.

First-line: lifestyle modification (dietary changes, physical activity, weight loss) plus
metformin (reduces hepatic glucose production, improves insulin sensitivity, safe and
inexpensive). If glycaemic targets not achieved: add sulfonylurea (e.g., glibenclamide,
stimulates insulin secretion) or SGLT?2 inhibitor. Insulin therapy is added when oral

agents are insufficient or in the presence of symptomatic hyperglycaemia.
WHO analgesic ladder: Step 1 (mild pain): non-opioid analgesics (paracetamol, NSAIDs
such as ibuprofen); Step 2 (moderate pain not controlled by Step 1): add a weak opioid

(tramadol or codeine); Step 3 (severe pain): substitute a strong opioid (morphine or



fentanyl). Adjuvant agents (tricyclic antidepressants, anticonvulsants, corticosteroids)

may be added at any step for neuropathic or inflammatory pain.

Fever: paracetamol (15 mg/kg per dose in children, 500 mg to 1000 mg in adults up to 4
times daily) combined with physical cooling (tepid sponging, reducing clothing); identify
and treat the underlying cause. Nausea and vomiting: metoclopramide (dopamine
antagonist, useful for gastroenteritis and post-chemotherapy nausea), ondansetron (5-HT3
antagonist, first choice for post-operative and chemotherapy nausea), promethazine

(antihistamine, useful for motion sickness and pregnancy-related nausea).
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Figures, Plates, Tables, and Boxes

e Table 5.1: Urinalysis dipstick findings and urine microscopy results. Al generation
prompt: "Two-section table titled Urinalysis and Urine Microscopy: Findings and Clinical
Significance; Section 1 Dipstick Findings (pH, specific gravity, protein, glucose, ketones,
blood, leucocyte esterase and nitrites, bilirubin) with normal value and clinical
significance; Section 2 Microscopy Findings (red cells, white cells, casts types, crystals)
with clinical significance; alternating row shading." Suggested OER search string:
"urinalysis dipstick findings microscopy table clinical significance".

o Table 5.2: Basic side-room tests on stool, sputum, and blood. Al prompt: "Three-column
table: Stool Examination, Sputum Examination, Bedside Blood Tests; each with key tests
and clinical significance; alternating row shading." OER search: "side-room tests stool

sputum blood examination table clinical significance".

o Figure 5.2: Basic therapeutic principles summary. Al prompt: "Two-section table: Section
1 Rational Prescribing and Pharmacology; Section 2 Routes and Adverse Effects;
alternating row shading." OER search: "pharmacological therapy principles routes

adverse reactions drug interactions table".

o Figure 5.3: Therapeutic principles in common disorders. Al prompt: "Three-panel
diagram: Infectious Diseases (antibiotic classes, TB, malaria), Cardiovascular and
Metabolic (hypertension, diabetes, heart failure), Pain Management (WHO analgesic
ladder three steps); clean professional infographic." OER search: "therapeutic principles

common disorders hypertension diabetes pain WHO analgesic ladder diagram".



