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Students’ Learning Outcomes

After studying this chapter, students will be able to: l

INTIRODUGTIONAO)
1_SNHEAILTHISGIENGES

Define health and illness based on WHO standards.
Differentiate between physical, mental, and social well-bei

Define communicable and non-communicable diseases:

Identify common infectious diseases (e.g., tubercul@sis, dengue, hepatitis) and their
causes.

List lifestyle-related non-communicable %; iabetes, heart disease, cancer).
Describe the healthcare system in Punjab, including primary, secondary, and tertiary
care levels.

Identify government organizati invelv are ices.

Explain the role of Basi a(BHUs), Rura es (RHCs), and
teaching hospitals. K

Identify key healthdhdicators (ihfant mortali nal mortality rate, life

expectancy).

List various ¢

campaigns).
Analyse the impact of poor health on individuals, families, and society.

Compare the socioeconomic burden of communicable vs. non-communicable

diseases.
Design an awareness campaign on disease prevention and control for the community.
Interpret disease prevalence rates in Punjab.

Analyse trends in Punjab's health statistics over the last decade.
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Health Sciences

Health sciences is a multidisciplinary field that focuses on understanding human
health, disease prevention, and healthcare systems. In this subject, we will get
knowledge about the basic medical concepts and will also know public health
strategies to improve individual and community well-being. In this chapter, we
will explore key concepts related to health and iliness. We will also learn about
the healthcare structure in Punjab and will explore various career opportunities
in health sciences.

1.1 HEALTHANDILLNESS
Health

According to the World Health Organizationf(WHO), "health is a state of
complete physical, mental, and social wellsbeing and not merely the absence of
disease or illness”. It means that a healthygperson is the one who has these
characteristics:

* Heis free from illness.

* He has the ability to perferm-daily activitieséefficiently.
* He maintains emotional balance.

* He interacts positivelyywith others.

Good health dependsyon many factors£.g., balanced diet, regular exercise,
clean environmént,“andiaccess to healthcare services (e.g., clinics, hospitals)
etc.

Key Aspects of,Health

Health isia combination of different aspects. These aspects are interconnected
and essential for a healthy life.

1. Physical Well-being: It means the proper functioning of the body and its
systems. A person with good physical health has energy for daily activities, a
strong immune system, and no major ilinesses. Physical well-being depends
on balanced diet, regular exercise, proper rest, and avoiding harmful
substances.

2. Mental Well-being: Mental well-being involves emotional stability, clear
thinking, and the ability to handle stress. A person with good mental well-
being can manage emotions, cope with challenges, and maintain self-
confidence. Conditions like anxiety and depression can affect mental well-

being.

\___________________©
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3. Social Well-being: This aspect focuses on a person’s ability to interact
positively with others and maintain healthy relationships. Social well-being is
achieved through strong family bonds, friendships, teamwork, and community
support.

« Balanced nutrition
« Regular exercise

. er rest

oiding harmful
ances

Physical

« Managing « Strong family
emotions bonds

« Coping with + Friendships
challenges + Teamwork

« Maintaining self- « Community
confidence support

lliness

lliness is a cend @ therhealth-related issue disturbs the

normal func of the bod ind. “lllness” is a broader term that

descri f'feeling unwell due to disease, disorder, or
other health,issues. lliness can be shott-term (acute) or long-term (chronic).
Disease and Disorder: A disease is a specific condition that affects the normal
functioning of the body or mind. It may be caused by infections, genetic factors,
or environmental influences. It usually has clear signs and symptoms, such as
fever in malaria or high blood sugar in diabetes. Disorder means an abnormal
condition that disrupts normal body structure or function but may not always
have a clear cause or specific symptoms. For example, neurological disorders
like epilepsy or mental health disorders like anxiety.

Impact of lliness

lliness affects individuals, families, and society as awhole. When a personisill, he
faces difficulty to perform daily tasks, experiences emotional suffering, and
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Health Sciences

requires medical treatment. The family of an ill person faces financial burdens
due to medical expenses. It limits family’s overall well-being. At the society level,
widespread illness reduces productivity, increases healthcare costs, and puts
pressure on medical facilities.

1.2 TYPES OF DISEASES

Diseases can be classified into two main types: communicable and non-
communicable diseases.

Communicable Diseases

These are the illnesses caused by infectious agents‘such as bacteria, viruses,
fungi, or parasites. These diseases can spread fromyperson to person or from the
environment to person. Communicable diseases canbe classified on the basis of
the causative organisms. These are as follow:

1. Bacterial: Typhoid, cholera, tuberculosis N

2. Viral: Common cold, influenza, HIV infection, | prévented through hygiene and
hepatitis, dengue vaccinations.

3. Protozoal: Malaria, kala'azar No”fcomm“”'cable diseases
require long-term management

4. Fungal: Fungalinfections®of nails, @roins, [‘gnd healthy lifestyle choices.
skin, hair

5. Parasitie; Infestations of intestinal,worms (e.g., round-worm), or lice
Treatment of'€omMMunicable @iseases

1. Viral'infections: Vaccines are‘an effective method for preventing specific
viral infeetions. When a person receives a vaccine, his immune system
produces antibodies that kill the active form of virus. If a person has got a
viral infection, he may require antiviral medicines.

2. Bacterial infections require a course of o
bioti hel | the infecti Overuse of antibiotics by people
antl' |.ot|‘cs to e.p contr(? the In ectlor.1. has caused resistance in many
Antibiotics can kill bacteria or slow their | bacteria. Itisa major health risk.
growth.

3. Fungalinfections require antifungal medications.

4. Protozoal and parasitic diseases require different anti-parasitic medicines.

\___________________©
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Non-Communicable Diseases

Non-communicable diseases (NCDs) are not caused by infections and cannot
spread from person to person. They usually develop due to genetic factors,
unhealthy lifestyles, or environmental factors. Most NCDs are chronic and last for
alonger period of time.

There are three major categories of non-communicable diseases.

1.

Lifestyle Related Diseases: These

diseases develop due to unhealthy According tal HO:

lifestyle. These include heart diseases, | 1 NEDstai€ responsible for about
hypertension, diabetes, cancer, and 17 -pandemic-related
) ) thsin the world.

stroke. Mental health diseases like .
trauma and depression are also included | % NED@isEns, 785 e in o
. . middle-income countries.
in this category.

. . . L. Heart diseases account for most

2. Genetic Diseases: Gene‘tl'c d.IS ses ar NCD deaths, followed by cancers,
caused due to abnormalities inigenes or espiratory diseases, and
chromosomes. These e be
either inherited or c tations.

Examplesinclude hae ilia, thalassemia, and museular dystrophy.

3. Degenerative ases: result from the gradual decline of
body organsgonti ther factors. Examples include
Alzheimer' % , Parkinson arthritis

1.3 ARE SYSTE

Health Punjab has ast network of public and private health

institutionsithroughout the province:The healthcare system of Punjab is divided

into three levels i.e., primary, secondary, and tertiary care. Primary and secondary
healthcare are administered by the Primary and Secondary Healthcare
Department of the Government of Punjab. While tertiary Healthcare is
administered by the Specialized Healthcare & Medical Education Department of
the Government of Punjab.

1.  Primary Healthcare

Primary healthcare is the first level of medical assistance for citizens. It provides
basic health services such as vaccinations, maternal and child healthcare, and
treatment of common illnesses. Two types of health centres provide primary

healthcare.
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Basic Health Units (BHUs): These are situated at the Union Council level. In
Punjab, there are more than 2,530 BHUs in the rural and semi-urban areas. Each
BHU has 2 beds. BHUs offer basic medical services, maternal and child
healthcare, immunizations.

Rural Health Centres (RHCs): These are
located at the village level. There are There are about 1185 Govt. dispensaries

about 375 RHCs in Punjab. Each RHC has in Punjab. A dispensary is an institution
) which has less than 10 beds.

15 to 20 inpatient beds, dental services,

and ambulance facilities. RHCs provide @
more advanced healthcare than BHUs. \
Maternal and Child Health Centres (MCHs): 'paA acilities provide maternal,
neonatal and child health services
including reproductive health and fa

planning. MCHs are located in urban and
large rural areas. They are managed by

Lady Health Visitors and assisteiE aditional birth dants. In Punjab, there

e‘areB7 special Tuberculosis Centres

are 275 MCHs.

2. SecondaryHe
Secondary healthcare, provides more specialize dical services than primary
care. This level inclt&

Tehsil Headqu

Q) Hospitals: These are situated at the tehsil level.
There area [

y receive the patients referred by

paediatrics. Fhey also provide support services like blood banks and emergency
and trauma centres.

District Headquarters (DHQ) Hospitals: These are located at the district level.
There are about 36 DHQ hospitals in Punjab. A DHQ hospital has 125-250 beds.
They receive patients referred from THQ hospitals, RHCs, and BHUs. These
hospitals have trained professionals such as specialists, surgeons, and laboratory
technicians to handle more complex health conditions.

3. Tertiary Healthcare

Tertiary healthcare includes major hospitals and teaching hospitals. These
hospitals provide healthcare services to patients, usually referred from a primary
or secondary healthcare. In tertiary healthcare, advanced diagnostic and

U )
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treatment facilities are provided. The A trauma center is a hospital to provide care

major hospitals have full range of | for patients suffering from major traumatic

specialities like paediatrics, general injuries such as falls, motor vehicle collisions,

medicine, surgery and psychiatry. | °F guns.hot vyounds. There are 9 trauma
. . . . centresin Punjab.

Major hospitals also include specialty

hospitals. These hospitals provide

specific care (e.g., paediatric centres, oncology centres, psychiatric hospitals).

There are more than 874 major hospitals in Punja of which 250 are

controlled by the health departments of Punjab. Simi ajor hospitals are

controlled by other government departments urity Department,

Pakistan Railways, WAPDA, Home Departmen nd’535 are controlled by

private organizations.

Teaching hospitals provide advanced

institutes for healthcare professionals (e.g., do

in major cities and divisional head@uarters.

ervices and serve as teaching
rs). These hospitals are located
here are 48 teaching hospitals in

Punjab.

1.4 KEYHEALTHIN @

The health status of a population is measuréd interms of health indicators. The
following are the th&:;a th indicators:

1. Infant Morta at R)

It is the nu ‘ hs of inf year of age) per 1,000 live births

often refle equate healthcare, poor maternal health,
Iving conditions.

2. Maternal Mortality Rate (MMR)

It is the number of women who die due to
pregnancy-related complications per | InPakistan,

100,000 live births in a year. This rate is a | The infant mortality rate (per 1,000 live
critical indicator of the quality of healthcare | birthsin2022)is51.

systems. High MMR indicates insufficient | the Maternal Mortality Rate (per
medical services, lack of skilled medical | 100,000 live birthsin 2022)is 154.
professionals, or socio-economic
disparities.

3. Life Expectancy

Life expectancy is the average number of years a new born is expected to live. It

@ 4
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reflects the overall mortality level of a population. Life expectancy is influenced
by healthcare quality, lifestyle, and socio-economic conditions.

Pakistan Health Statistic
According to the world Health Organization (WHO), the latest health data
comprises figures of different years. The following table summarizes this data.

Table: Selected Health Indicators of Pakistan

Health Indicator Value
Tuberculosis cases /100,000 population (2023) 277
Malaria cases /1,000 population (2021) 2.2
Hepatitis B prevalence among children 0.9%
Probability of deaths from non-comimunicable diseases (2019) 29%
Under five mortality /1,000 li x 61
Mortality due to air poll 195
Mortality due to unsafe WASH /100,00 i 39
%ears and a 43%
022) 34%
ealth Statistics

Punjab constitutes more than half the population of Pakistan. In spite of vast
network of healthcare facilities, health status of the province is not good.
According to the latest data, infant mortality rate in Punjab is 77 per 1000 live
births. Under 5 mortality rate is 112 per 1000 live births. Maternal mortality ratio

isabout 157 per 100,000 live births.
Currently, there are about four million malnourished children in Punjab, and

about a third of all pregnant women have iron deficiency anaemia. Over 34
percent of children under the age of five years are short for their age; over 10
percent are under weight for their age. Malnutrition is a major contributor to
infantand maternal deaths.

U )
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Table: Selected Health Indicators of Punjab

Health Indicator Value
Infant Mortality Rate /1,000 live births 77
Maternal Mortality Rate /100,000 live births 300
Under-five Mortality Rate /1,000 live births 112
% age of Under Nutrition(<5 years) 34
Life Expectancy at birth (in years) 64

Top 10 Diseases in Punjab
The following graphs show the
comparison of top 10 diseases

percentage of years 2015 to 20
The data covers about 82 millien

patients who consulted @
|nst|tut|ons

ery 10,000 people we have:
10.8 Doctors
Dentists

26% g%
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Figure 1.2: Top Ten Diseases (2015-2019)

Activity

e Compare the socioeconomic burden of communicable and non-communicable diseases.

© 4
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Major Communicable and Non-Communicable Diseases in Punjab
According to the data received by the health departments of Punjab, the
following are the major communicable and non-communicable diseases
reported in different healthcare institutions.

Table: Top 10 Communicable and Non-Communicable Diseases

Communicable Diseases Non-Communicable Diseases

1. Acute (Upper) Respiratory
Infections

2. Scabies

3. Diarrhoea / Dysentery <5 years

4. Diarrhoea / Dysentery >5y

5. Worm Infestation

6. Suspected Viral Hepa 6. “Asthma
. i i er Dermatitis

8. Otitis Media

ected Malaria 9. Chronic Obstructive
Pulmonary Diseases

10. Pneumonia <5 years 10. Heart Diseases

1.5 PUNJAB GOVERNMENT HEALTH INITIATIVES

The Punjab Government has implemented several initiatives aimed at disease
prevention and health promotion to enhance the well-being of its residents. Two
the following are the notable programs.

1.  SehatSahulat Program

In this program, the Punjab Government offers free medical / surgical facilities
through more than 350 major hospitals (150 private more than 200 government

U
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(D) ticann sciances
hospitals). The program's objective is to improve access of the population to
good quality medical services. It has significantly reduced catastrophic health

expenditures for low-income families, thereby narrowing the equity gap in
healthcare accessibility.

Sehat Sahulat program provides two treatment packages for all citizens.
i- Priority Treatment

It provides initial coverage of Rs. 400,000 / family / Year. This package covers the
treatment and management of:

1. Heartdiseases \@
2. Diabetes complications

3. Burns, accident, traumaand emer y@

4. Organfailure

5. Cancer

6. Autoimmune diseases

7. Blooddisease/disorde

8. Chronicinfection

9. Neurosurgery &

10. Rheumatology./ orthopaedic/ m oskel
11. Correcti s for disabled and artificial limbs placement

re

ent package provides initial coverage of Rs. 60,000 / family / Year. This
rs the treatment and management of:

1. Inpatientservices (all medical and surgical procedures)

Emergency treatment requiring admission

Maternity services

Maternity consultancy / antenatal check-ups

Maternal consultancy for family planning, immunization and nutrition
Fractures/injuries

Post hospitalization treatment

Local transportation cost of Rs. 1,000 (thrice per year).

© o N o kA WD

Provision of transport to tertiary care hospitals.

O
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2- Expanded Program on Immunization (EPI)
This is a program of Punjab government to protect children against diseases
through vaccination. In this program, about 3.39 million children of 0-23 months

are vaccinated annually against the following 12 dangerous diseases.
1. Tuberculosis 2. Poliomyelitis Diphtheria

3
4. Pertussis 5. Tetanus 6. easles

es and outreach sites. EPI
institutions and also in some
inators work as outreach worker

atUClevel.

3- Hepatitis Prevention trol Prog CP)

HPCP is another prog Punjab er at works for the

prevention and control o . In this m, t overnment provides
nd h [

free hepatitis B vacéine a atitis C d treatment. This program
also provides hepatitissrelated educati nsultation. It has 281 Hepatitis

Clinics at DHQ % itals, and partner organizations
for free services. The f0

Immunization (vaccination) is carried o
vaccination centres are located in all p
private hospitals in Punjab. More than 4,000

7. Hepatitis B 8. Meningitis \ rrhoea
10.  Typhoid 11. Pneumonia % bella
ixed r

2
3. Mandatory screening of blood before blood transfusion
4. Implementation of waste managementin all healthcare facilities
5. Mandatory testing before dialysis, surgeries and organ transplant
6. Compulsory hepatitis B vaccination of new-borns
4- TB Control Program
In TB control program, the government provides free TB diagnostic and
treatment services in public and private healthcare institutions. There are 558 TB

Basic Management Units (BMUs) and 558 Microscopy Labs across Punjab in
primary, secondary and tertiary healthcare institutions. These units also provide

\__________________ @
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TB Preventive Therapy to the contacts of TB positive patents. Free home delivery
is done for the medicines to TB patients. This program also do TB screening
through mobile X-Ray vans.

5- Punjab AIDS Control Program

The main purpose of the Punjab AIDS Control Program is to prevent HIV
transmissions and improve the health and quality of life of people living with
HIV/AIDS. In this program, the government provides free testing, treatment and
consultation services to HIV/AIDS patients and at-risk p e.g., Injecting Drug
Users (IDUs), and Sex Workers. The program hasy45 S ontrol centres in
government healthcare institutions across Punjab

R
S

Figure 1.3: Educational Material Develo y Punjab, AIDS Control Program
Activity
e Searcht ek or“Preventio d'Con on-Communicable Diseases” Program
of j ernment and de @ areness campaign on disease prevention and
con mmunity.

1.6 CAREERSIN HEALTH SCIENCES
The field of health sciences offers many career opportunities, each with specific
educational pathways.

Career Educational Pathway

Physician and Surgeon Bachelor of Medicine and Bachelor of
Surgery (MBBS)

Dentist Bachelor of Dental Surgery (BDS)

Nurse Bachelor of Study (BS) in Nursing

Y
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Pharmacist Doctor of Pharmacy (Pharm. D)
Physiotherapist Doctor of Physiotherapy (DPT)

Medical Laboratory Bachelor of Study (BS) in Medical
Technologist Laboratory Technology

Health Information Manager, Bachelor of Study (BS) in health

Clinical Data Analyst informatics

Epidemiologist, Public Health Master of PublicHe PH)

Advisor, Health Educator

Biomedical Researcher, Clinical | Ba (BS) in biotechnology
Research Scientist or a

Dispenser, Pharmacy Technician,
Medical Store Operator

Medical Imaging Technolo Bachelor of Study (BS) in imaging

e following questions.

A. Se ect answers

1. Apé&tgon feels weak, but medi®al tests are normal. This is:

a) Adisease b) Adisorder

c) Anillness d) Aninfection
2. Whatis the best definition of “"health”?

a) Noillness or disease.

b) Afit and active body.

Q) Physical, mental, and social well-being.

d) Ability to do daily tasks.

3. Aperson exercises but feels lonely. What is affected?
a) Physical health b) Mental health
) Social health d) Emotional health

U
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4. Lack of clean water mostly can affect:

a) Physical health b) Social health

) Mental health d) Emotional health
5. Which disease spreads from person to person?

a) Diabetes b) Influenza

C) Hypertension d) Cancer

6. Which statementis correct fornon-communicable diseases?
a) Cannot spread from person to perso
b) Caused by bacteria and viruses

) Treated with antibiotics
d) Spread through air and wat @
7. Whichoftheseisa communicabl@
)

a) Asthma b Stroke
c) Tuberculosis d) rthritis
8. Which method best con &—communic diseases?
a) Healthy lifestyl rly'screenin e'
b) Taking antibioti
c) Wearing mask
d) Avoid ublic places

rovide primahy healtliicare in Punjab?
eadquart itals
eadquart ) hospitals
Basic Health Units ( S)
Teaching Hospitals

d)
10. Which healthcare institution is most suitable for heart surgery?

a) Tehsil Headquarters (THQ) hospital

b) Teaching hospital

) Rural Health Center (RHC)

d) Basic Health Unit (BHU)

B. Write shortanswers.

1. Differentiate between illness, disease, and disorder with examples.
2. What are the three main dimensions of health? Describe each briefly.

3. Differentiate between communicable and non-communicable diseases.

Y
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4. Briefly describe the functions of three levels of healthcare in Punjab?
5. Define Infant Mortality Rate (IMR) and Maternal Mortality Rate (MMR).
C. Writeanswersin detail.

1. Describe the three dimensions of health: physical, mental, and social well-
being. How are they interrelated?

2. Classify non-communicable diseases with examples.

3. Explainthe structure of the healthcare systemin }

4. Compare Basic Health Units (BHUs), Rural tres (RHCs), and
Tehsil Headquarters (THQ) hospitals.

5. What are the functions of Distri ead @ (DHQ) hospitals and
Teaching hospitals?

Group Activities
1. Writeashortessay onthe i%ance of prima althcare in Punjab.

2. Create a poster vention and nt of hepatitis in
Punjab.

3. Write the challenges anaging cardiov lar diseases in Punjab.

4. Createapr tion on improving immunization coverage in Punjab.

N

U
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GASTROINTESTINAL
p EM

Students’ Learning Outcomes ‘

After studying this chapter, students will be able to:

e Describe the functions of each part of the Gl system.

e Explain how the Gl system interacts with other body systems ntain homeostasis.

e Describe the causes, symptoms, and risk factors of GERD a cers.

e Explain theimpact of Gl disorders on daily life and overa |

e Identify the pathogens responsible for mon G tions (e.g., cholera, typhoid,
gastroenteritis).

e Discuss the transmission, symptoms, and compli€ations of Gl infections (e.g., cholera,

typhoid, gastroenteritis).

e Discusstherole of the Gl system.imnu

e  Briefly describe commonidi % 0
e Identify the majororgan e Glisysi
e Relatethestructu Glorga i

to differentia ERD, and peptic ulcers.

aging, blood tests).

ietary modificati these conditions.

The gastrointestinal (Gl) system, also known as the digestive system consists
of alimentary canal (the continuous tube running from the mouth to the anus)
and accessory organs. It is responsible for breaking down food, absorbing
nutrients, and eliminating waste. This chapter explores the function of the Gl
system, as well as common Gl disorders, infectious diseases, inflammatory
conditions, and diagnostic tests.

2.1 FUNCTIONS OF GASTROINTESTINAL SYSTEM
Alimentary canal

e Digestion begins in the mouth. Here, the food is broken down by

® 4
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chewing and by enzymes of the saliva. A muscular tube that connects

the mouth to the stomach is called the oesophagus.

The stomach is a muscular organ that
churns food and mixes it with gastric juice.
This juice contains hydrochloric acid (HCI)
which kills bacteria, enzyme pepsin that
breaks down proteins and mucus which

The stomach produces
hydrochloric acid strong
enough to dissolve some
metals, yet it doesn't harm the
stomach because of mucus
lini

protects the stomach wall from acid an
enzyme damage.

e The partially digested food, now _calle , moves into the small

intestine for further digestion.

e The small intestine is a long, coile
that plays a crucial role injdigestion and
nutrient absorption. enzymes

from the pancre

mall intestine is about 6
0 feet) long, yet it fits
abdomen by coiling

enter in small inte e.

down carbow proteins, a .
e Theinn e small intestine have tiny finger-like projections

also hav jections called microvilli. These

increase th ace area for maximum absorption of

e The walls of the small intestine have muscles that contract and relax in a
wave-like motion, called peristalsis. This movement helps push food
forward and mix it with digestive juices.

e After the digested products of food have been absorbed, the remaining
mass enters large intestine. Here water is absorbed into blood. As water
is absorbed, the solid remains of food are called faeces. Large intestine is
responsible for the storage and controlled elimination of solid waste
through the process of defecation.

U
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GASTROINTESTINAL
W"’@ SYSTEM

Salivary
Oral cavity glands

Oesophagus

Liver \@ Stomach
Pancreas
Gallbladder

Pancreatic
Common duct
bile duct

Caecum & &
Appe
0 Figure 2 Oi al system

The liver is the largest organ in the human body. It is located in the upper right
side of the abdomen. Liver plays a crucial role in digestion, metabolism,
detoxification, and overall health.

Small intestine

Acce

Liver

It performs many functions some of which are given below:

e Theliver produces bile, a yellow-green fluid that helps break down fats in
the small intestine. Bile is stored in the gallbladder and released when
needed to digest fatty foods.

e |t stores glucose (sugar) in the form of glycogen and releases it when the

body needs energy.
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e It helps in the metabolism of proteins and fats, making essential
substances like cholesterol and amino acids.

e Theliver removes toxins from the blood.

e The liver stores important nutrients such as vitamins (A, D, E, K, and B12),
iron, copper, zing, etc.

Gallbladder: Stores bile, which is released into the small intestine to facilitate
lipid digestion.

Pancreas

Produces digestive enzymes, which facilitat akdown of proteins,
carbohydrates, and fats.

2.2 INTERACTION OF GI SYSTE RSYSTEMS

The gastrointestinal (Gl) system plays a vi le in maintaining homeostasis.

However, it does not functionin is tlon Instead, it interacts with multiple body

systems to regulate energy ba d levels, and® health.
1. Cardiovascular System
After digestion, nutrlents (€9, glucose, a ids, fatty acids) are absorbed

from the small int e |nto the blo am. The absorbed nutrients are
transported to ‘ hout the body. The er filters toxins from the blood
010

dsugarle

Smooth clesin the Gl tract enable the movement of food through peristalsis.
It ensures proper digestion. The muscular system depends on nutrients like
proteins and calcium from the digestive system for muscle repair and
contraction.

3. Renal System (Kidneys)

The GI system works with the renal system to regulate fluid and electrolyte
balance. For example, the Gl system absorbs water from digested food, and the
kidneys help filter and reabsorb water, maintaining hydration status.

4. Immune System
The Gl tract, particularly the intestines, provide first line of defence against
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pathogens. Beneficial gut bacteria (microbiota) help prevent infections. Similarly,

the stomach's acidic environment kills harmful microorganisms.
2.3 COMMON GASTROINTESTINAL DISORDERS

1. Gastroesophageal Reflux Disease (GERD)

GERD is the backflow of stomach acid into the
oesophagus due to the weakening of the lower
oesophageal sphincter.

Lower oesophageal sphincter is
a ring of muscles at the lower
end sophagus. It acts as a
val eventing stomach
ntefnts from flowing back up
e oesophagus.

Symptoms: Heartburn (burning sensation in the
chest), acid reflux, difficulty in swallowing and
chronic cough or sore throat etc.

Causes and Risk Factors: Obesity,
eating large meals before bed, eating s

Treatment: Lifestyle changes (e.g., avoidi
severe cases, surgery.

2. Peptic Ulcer
A peptic ulceris an open ms on thefinner li fthe stomach, small

intestine (duodenum), or oes@phagus.

gger foods), medications and in

Symptoms: Burnin
stools.

dominal pain, ploating and"nausea, vomiting or black

Causes and Ri ors: Infe acter pylori bacteria in stomach,
long- Non-Steroid -Inflammatory Drugs (NSAIDs), excessive
alcohol consumption, smoking, stress, spicy foods.

Treatment: Antibiotics, dietary modifications.

Impact of Gl Disorders on Daily Life

e Gl disorders like peptic ulcers and GERD cause persistent abdominal
pain, bloating, and discomfort.

e Liver disease can cause malabsorption of nutrients leading to fatigue,
weakness, and low energy.

e Gl disorders can cause discomfort at night, leading to disrupted sleep
patterns.

e Some Gl disorders involve chronic inflammation of the digestive tract,
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leading to long-term healthissues.
2.4 INFECTIOUS DISEASES OF THE GI TRACT
1.Cholera
o Pathogen: Vibrio cholerae (a bacterium)

o Transmission: Cholera is primarily transmitted through contaminated

water or food.
e Symptoms: Severe diarrhoea, vomiting, dehy muscle cramps,
fatigue.
o Complications: Severe dehydration candea ck, kidney failure and
electrolyte imbalances due to flui S.
2.Typhoid Fever
o Pathogen: Salmonella typhi (@ bacte )

venis transmitted h contaminated food

e Transmission: Typhoid f
orwater, or by close c

e Symptoms: Feve al pain,

bdominal cavitypliver orspleen enlargement.

s: Several viruSes, bacteria, and parasites can cause

Viruses: For example, rotavirus.
Bacteria: For example, Escherichia coli (E. coli).

Parasites: For example, Entamoeba histolytica.

o Transmission: Gastroenteritis is commonly transmitted through
contaminated food and water.

o Symptoms: Diarrhoea, nausea and vomiting, abdominal cramps, fever.

o Complications: Severe dehydration and electrolyte imbalances.

U )
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Preventive Measures for Gl Infections

Preventive measures for gastrointestinal (Gl) infections include:

Washing hands thoroughly with soap before eating and after using the
toilet.

Storing food properly in a refrigerator.

Drinking only purified, boiled, or bottled water.
Avoiding consumption of undercooked food.
Vaccination against rotavirus.

d

Eating a balanced diet and staying hydra
DIAGNOSTIC AND THERAPE AP CHES

2.6
1. Blood Tests

o Complete Blood Count (CBC) canidentify signs of Gl infections. For
example, increased white bloed cell count suggésts bacterial infection.

o Liver Function Tests @r sure enz ¢& bteins in the blood.
LFTs helps to eval ction of the liver etect liver disease or
hepatitis.

2.Ilmaging

X-r ovisuali e the outline of the stomach orintestines.

d Tomogfe Scan provides detailed images of the

urs, inflfammatory
conditions, or blockages in the
Gltract.

Upper endoscopy

MRI (Magnetic Resonance Video monitor
Imaging) offers detailed images

for detecting conditions like Endoscope
liver disease or pancreatic

disorders.

Ultrasound is used to diagnose
the diseases of the liver,

gallbladder, and pancreas.
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3. Endoscopy

It is a procedure that uses a flexible tube with a camera (endoscope) to visually
examine the inside of the gastrointestinal tract. It is used to diagnose the

disorders of Gl tract.
. EXERCISE .

A. Select the correct answers for the following ques .
1. The function of the small intestineiis:
a) Absorption of water b) Absorption of nutrients

) Secretion of bile age of waste

2. Which organ produces bile?

a) Pancreas b) tomach
C) Liver d) Small intestine
3. Whichdiagnostic proc s a flexible tyi amine the Gl tract?
a) X-ray b) ok
0) MRI d)

4. Whatroled he liverPlay in di [
a) Ab trients
b) Pg igestive S
C) 0 g bile

king down pr

5. Whagis the main function of thg large intestine?
a) Digest proteins
b) Absorb water and electrolytes
) Break down fats
d) Produce digestive enzymes
6. Which pathogen causes typhoid fever?
a) Vibrio cholerae b) Salmonella Typhi
) E. coli d) Entamoeba histolytica
7. Which of the following is a risk factor for GERD?
a) Eating large meals before bed b) Excessive fibre intake
Q) Drinking water frequently d) High intake of protein

U
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B. Write shortanswers.

1

Group Activities
1.

Practical

Define pepticulcerand GERD.

1

2. Whatis the function of the villiin the small intestine?
3.
4
5

How is the typhoid fever transmitted?

. What are the common symptoms of peptic ulcers?

. What are some preventive measures for cholera?

C. Write answers in detail. @
. Discuss the functions of major organs of the G 4

2.

Describe the causes, symptoms, and t for GERD and peptic
ulcer.

Write pathogens, transmission, toms and complications of cholera,
typhoid fever, and gastroenteritis.

Discuss the role of diagnostic tools (e. lood tests, imaging,

endoscopy) in diagnosi

Write a reflegtive note @n the impogtance ofiearly diagnosis in managing
Gl disease

® 4
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Students’ Learning Outcomes

After studying this chapter, students will be able to:

e Describe the process of gas exchange in the alveoli and the
breathing.

Explain the causes, symptoms, and risk factors of respirat
and pneumonia.

Describe the transmission, symptoms, and
influenza, COVID-19).

Identify the major structures of the respirat

Develop a public health poster on preventing r

Role-play a patient consultation to ain the purpose o
ray.

Design a community a e Q aign on the
and prevention of respiratorpinfections (e.g., TB

Explain the pathophysiology and clinical pr

Briefly descri ingiples of pulm
oxygen thera

e Describe

N

e of the diaphragm in

s like asthma, COPD,

\__________________ @
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In this chapter we will study the functions of the respiratory system, as well as
common respiratory disorders. We will also explore the diagnostic tests for
respiratory infections.

3.1

FUNCTION OF RESPIRATORY SYSTEM

The respiratory system is responsible for taking in oxygen and expelling carbon
dioxide out of the body.

Air enters the nose which filters, warms
and humidifies incoming air. Nose has tiny
hairs and mucus which trap the dust and
other harmful particles.

Nos mucus, and cilia trap
du agteria, and other
rticles before they

the lungs.

Air enters the pharynx which playssa vi
roleindirectingitto the lungs.
From pharynx, airgoesintothela .Thelarynx contains the vocal cords,
which facilitate speech. Glottis is a narfow opening at the floor of pharynx
which leads into larynx. The'glottis is guarded lap of tissue called the
epiglottis which prev odyfrom enteri chea, reducing the
risk of choking.

Larynx continues to trachea, which is‘also called the windpipe. There
are C-shaped cartilaginous rin the walb of trachea. Tiny hair-like
structuress€e ilia line its walls and help remove bacteria and excess

The bronchioles end as fine tubules called |1, . «e room for the heart,
the alveolar ducts. Each alveolar duct opens |the left lung is slightly smaller
into a cluster of pouches called alveoli where |thantherightlung.

gas exchange takes place. Oxygen from
inhaled air diffuses into the bloodstream, while carbon dioxide is expelled
from the blood into the alveoli to be exhaled.

Diaphragm & Breathing Muscles: The |The average human takes
diaphragmis a dome-shaped muscle present |about 16 breaths per minute,
below the lungs. It contracts and relaxes to |Which adds up to more than
facilitate breathing. It works in coordination |2%:000 breathsperday.
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with intercostal muscles located between the ribs to regulate lung
expansion and contraction.

Nasal
cavity
Nostril
Oral cavity
Pharynx
Epiglottis
Glottis Bronchi
duct
Trachea
Alveolar
Lung Venule
Bronchioles 6
Alvel Capillaries
FIGURE an Respirat
1. Asthma
It is a chro ic here the a come inflamed and narrowed,

leadingtob cultle

: Wheezing, sistent coughing, chest tightness, and
essofbreath

e Causes: Allergens e.g., dustand pollen, air pollution, and genetics.
e Treatment:Inhalers and medications and avoiding known triggers.
2. Chronic Obstructive Pulmonary Disease (COPD)

It is a progressive disease that obstructs airflow and reduces lung function over
time.
e Symptoms: Chronic cough, difficulty breathing, excessive mucus
production, and fatigue.

e Causes: Smoking, long-term exposure to air pollutants, and genetic
factors.
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e Prevention: Avoiding smoking, maintaining air quality, and undergoing
regular medical check-ups.
e Treatment: Inhalers, anti-inflammatory medicines and oxygen therapy.
3. Pneumonia

It is a lung infection that causes inflammation and fluid build-up in the alveoli,
making breathing difficult.

e Symptoms: Fever, cough, chest pain, difficul athing, chills, and

fatigue.
e Causes: Bacteria, viruses, or fungi. z

e Treatment: Antibiotics (for bacteriab p ), antiviral medications
(for viral pneumonia), antifung s (for fungal pneumonia),
and oxygen therapy in severe cases.

3.3 INFECTIOUS DIS&ES OF T RESPIRATORY

SYSTEM
1. Tuberculosis (TB O
It is a bacterial infection sed by Mycoébacterium tuberculosis. It spreads
through the air whwected perso ghs, sneezes, or talks, releasing tiny
e

droplets containi teria.
o ghing an 3 weeks), chest pain, fever,

ts, fatigue, we sand shortness of breath.

ntion: BCG vaccination,, covering the mouth while coughing or
sneezing and ensuring good airflow in living spaces.

e Treatment: Early detection and proper antibiotic therapy.
e Pathophysiology: TB primarily affects the lungs, but it can spread to
other organs. The bacteria cause inflammation.
¢ Clinical Presentation: Symptoms are often gradual, with a persistent
cough, fever, blood in cough, fatigue, and weight loss.
2. Influenza (Flu)

It is a viral infection caused by influenza virus which spreads through respiratory
droplets when aninfected person coughs, sneezes, or talks.

@ 4
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Symptoms: Fever, chills, cough, sore throat, runny nose, muscle aches, fatigue
and headache.

Prevention: Getting annual flu vaccines, frequent hand washing, covering the
mouth while coughing, using tissues or elbows to prevent virus spread; avoiding
close contact with infected individuals, especially during peak flu season.
Pathophysiology: The influenza virus infects the epithelial cells of the
respiratory tract, causing inflammation, and cellular da

Clinical Presentation: Symptoms can appear suddenlysafnd include fever, chills,
fatigue, body aches, and respiratory sympto Severe cases may lead to
pneumonia.

3. COVID-19 (Coronavirus Disease

It is a viral infection caused by the SARS-CoV#2 virus, which spreads through

respiratory droplets when an infe person coughs, sneezes, talks, or breathes.
It can also spread via contami surfaces. ’

e Symptoms: Fev gh, shortpess © eath, fatigue, muscle
aches, headache a s of tasté orjsmell (@ key distinguishing
symptom).

e Preventi ng COVID:19 vacéines, wearing masks, regular
handwas using ha ti iding close contact with infected

e Pathophysiology: SARS-CoV2 primarily infects the respiratory system.
e Clinical Presentation: COVID-19 symptoms can range from mild to

severe. Common symptoms include fever, cough, shortness of breath,
and fatigue.

3.4 DIAGNOSTIC AND TREATMENT METHODS

1. Pulmonary Function Tests (PFTs)

Pulmonary function tests assess the performance of the lungs. These tests

measure lung volume, airflow, and the efficiency of gas exchange. They

provide information on conditions like asthma and chronic obstructive

pulmonary disease (COPD) etc.

U )
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Patient takes a deep breath
and blows as hard as possible
into tube
Clip Technician monitors

on nose and encourages
patient during test

Machine records the results
of the spirometry test

Figure 3.2: Pulmonar ction Test
2. Imaging Techniques
Imaging techniques provi
system to diagnose di

treatment progress.
Common Imagi Techniques a

;
Tomography),h@ ic Resonan¢e Imaging) and Ultrasound.

Figure 3.3: X-ray

gs and respiratory
ities, and monitor

est X-ray, CT scan (Computed

3. Oxygen Therapy

Oxygen therapy involves providing supplemental oxygen to patients who have
low blood oxygen levels. This improves tissue oxygenation and helps in
managing the conditions like chronic respiratory diseases, heart failure, and

@ 4
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acute hypoxia.

3.5 VACCINATION AND SMOKING CESSATION

Vaccination and smoking cessation are key to maintaining respiratory health.
Vaccination

¢ Flu Vaccine reduces the risk of severe illness and complications from the
flu.

¢ Pneumonia Vaccine prevents bacterial pneum educing the risk of
complications and hospitalizations.

e TBVaccines like the BCG help prevent ch unginfections.
Smoking Cessation
e Quitting smoking helps repairlu age and improves lung function.
e Smoking cessation lowers the risk of nic diseases like COPD and lung
cancer.

educes the risk of

e Smoking weakens,the nersystem, s
infections like pneurmonia and it]

strongerim of life
A. Se ect answers e following questions.

1. W part of the respiratory Sstem is responsible for gas exchange?
a) Trachea b) Bronchi c) Alveoli d) Pharynx

2. Whatis the function of the diaphragm?
a) Tofiltertheair b) Toexchangegases
c) To control the expansion and contraction of the lungs
d) To produce mucus

3. How does pneumonia affect the lungs?
a) lItfillsthe alveoliwith fluid b) Itremoves mucusfrom the airways
c) Itincreasesoxygen levelsinthe blood

d) Itstrengthensthelungtissues

U )
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4. Which respiratory infection can spread through contaminated surfaces
and direct contact?
a) Tuberculosis b) COVID-19 «¢) Asthma d) Pneumonia
5. Whatis the mode of transmission for influenza?
a) Mosquito bites
b) Direct contact with contaminated blood

c) Respiratory droplets from coughs and sneez
d) Insectbites

6. Whatisacommon symptom of tuberculQgfs?
a) Short-term headache

b) Persistent cough lasting mor three weeks

c) Skinrash
d) Increased appetite x
7. Which of the follo 'n@e way to p ’@ read of COVID-19?

a) Takingantibio e y

b) Wearing méasks and practicin i
c) Avoidingall fruits and vegetables
% more tha

e following c agnosed using pulmonary function tests?
iabetes b) hma and COPD
¢) Livercirrhosis d) Highblood pressure

9. Which imaging technique uses strong magnetic fields and radio waves to
create detailed images of soft tissues in the lungs?

a) CTscan b) MRI ¢) PETscan d) X-ray
10. Which condition may require oxygen therapy?

a) Anaemia

b) Chronicrespiratory diseases

c) Highbloodsugar

d) Kidney stones

@ 4

NOT FOR SALE-PESRP



Health Sciences

1. How does the process of gas exchange take place in the alveoli?

B. Writeshortanswers.

2. Discuss the symptoms and causes of asthma.

3. What is the significance of vaccination in preventing respiratory
infections like influenza and COVID-19?

4. ldentify the pathophysiology and clinical presentation of chronic
obstructive pulmonary disease (COPD).

5. Write the names of the diagnostic metx@lo evaluate lung

function and respiratory conditions.
C. Write answers in detail.
1. Discuss the function of the respirato s

2. Explain the transmission, symptom vention and treatment for TB,
influenza and COVID-19.

3. Describe the role ofry function @

techniquesindia [

4. Describe the key symptoms and treatm
how it differsfitom other respirat fection

Group Activiti
1. lden Onajor st S e respiratory system using
odels.
2. Develop a public health poster on preventing respiratory infections like
TBand influenza.

3. Design a community awareness campaign on the dangers of smoking
and air pollution, and prevention of respiratory infections (e.g., TB,
influenza, COVID-19).

4. Role-play a patient consultation to explain the purpose of a diagnostic
test like a chest X-ray.

Practical Activities

1. Nebulization Therapy: Use a nebulizer to give medication to the lungs,
helping treat conditions like asthma or COPD.

\__________________ @
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2.

Pulmonary Function Test: Measure how much air you can breathe in
and out to check how well your lungs work.

Assessment of Respiratory Rate: Count how many breaths a person
takes in one minute to check their breathing rate.

Use of Stethoscope to Identify Breathing Sounds: Use a stethoscope
to listen to lung sounds and identify any problems like wheezing or
crackling.

CO, & Lime Water Test (Exhaled Air Ex% t):'Blow air into lime

water and see how it changes color, s e presence of carbon
dioxide in exhaled air.

Use of Pulse Oximeter to Measur
oximeter to check how much oxygenisi

n Saturation: Use a pulse
person's blood.

I
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Students’ Learning Outcomes

After studying this chapter, students will be able to: .

e Describe therole of the circulatory system in transporting materials.

e Explain the causes, symptoms, and risk factors of hypertensi onary artery disease,
and heart failure.

e Briefly describe the principles of diagnostic tests like s tests, and angiograms.

e Describe the role of lifestyle changes (e.g., die
heart disease.

ing cessation) in preventing

e |dentify the major components of the circ using diagrams or models.

e Role-play a patient consultation to explain the se of a diagnostic test like an ECG.

e Designacommunity awareness ca ign on the importa heart health.

k /
In this chapter, we will stu culatory system and itsfunctions. We will also
explore the commongardiovascular diso and their diagnostic tests.

4.1 FUNC THE CIRCULAJORY SYSTEM

The circula consists lood vessels, and blood. These
comp k together tc sure that vital substances are circulated
throughout the body to keep it functioning properly.

Heart

The heart is a muscular organ that acts as a pump to circulate blood through the
body.
The heart is divided into four chambers: two | Exercise makes the heart more
atria (upper chambers) and two ventricles | &fficient. A regular exerciser's heart

. . beats around 40-60 times per minute,
(lower chambers). The right atrium of the | \hile an untrained person's heart
heart receives deoxygenated blood from | beatsabout70-100 times per minute.
the body and right ventricle pumps it to the
lungs, where it is oxygenated. The left atrium of the heart receives oxygenated
blood from the lungs and left ventricle pumps it to the rest of the body.

\________________©@
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P

Figure 4.1: H& :
Blood Vessels x
Blood vessels 2@0 Ible for carrying blood to and from the heart. They

include:

rry blood awa the heart to
issues. The largest arterfpis the aorta, | /N @ortais the largest artery in
. . . the body and can carry about
which carries blood to the entire body. All | 54 30 jiters of blood per minute.
arteries carry oxygenated blood except

pulmonary arteries which carry deoxygenated blood.

e \Veins return blood to the heart. The largest vein is the vena cava, which
brings blood back from the body into the right atrium. All veins carry
deoxygenated blood except pulmonary veins which carry oxygenated
blood.

e Capillaries are tiny, thin-walled vessels where the exchange of gases,
nutrients, and waste products occurs between the blood and tissues.

@ 4
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Figure 4.2: Typ

%,
. e

Blood is composed of plasma (th uid
component), red blood cells (carty. oxygen), white

responses), a ‘P

s a centralfrole (before

waste products (car@xid ,urea) fr lIsto

éO

Blood cells are produced in
bone marrow. Red blood
e for about 120 days
being replaced.

sand kidneys.

Figure 4.3: Circulatory system
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42 COMMON CARDIOVASCULARDISORDERS
Cardiovascular diseases (CVDs) are the conditions that affect the heart and blood

vessels. The most common cardiovascular disorders include hypertension,
coronary artery disease, and heart failure.

Hypertension (High Blood Pressure)

Hypertension is a condition when the blood pressure in the arteries is
continuously too high.

Causes: Excessive saltintake, obesity, lack of exercise, stress, e

Symptoms: Often referred to as the "silent ki ause it usually has no
s, blurred vision, and

shortness of breath are considered somg of i n symptomes.

Coronary Artery Disease

CAD is a condition in w
(which supply blood to t
or blocked due to buil of pla
d oxygen su

alcohol consumption, sedentary Iig{le, stress, diabetes, kidney disease, etc.

Plaque is a sticky, fatty deposit
side the walls of arteries.

oking, diabetes, obesity, lack of
istory, etc.

Chest pain (angina), shertness of

. oL e People with heart failure often feel
breath, fatigue, palpitations, dizziness, etc.

very tired because the heart is not
Risk Factors: High cholesterol, hypertension, | pumping enough oxygenated
smoking, diabetes, sedentary lifestyle etc. blowd s bees ergrms,
Heart Failure

Heart failure is a condition when the heart fails to pump blood efficiently to meet
the body's needs.

Causes: Coronary artery disease, hypertension, or a prior heart attack that has
damaged the heart muscle.

Symptoms: Shortness of breath, fatigue, swelling in the legs, irregular heartbeat,

etc.
s 4
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Risk Factors: Coronary artery disease, high blood pressure, diabetes, obesity,
advanced age, etc.

4.3 DIAGNOSTICTESTS
Electrocardiogram (ECG)

This test measures the electrical activity of the heart. An ECG is used to detect
irregular heartbeats, heart attacks, and other heart conditions.

Principle: Small electrodes are attached to the skin. Th ct electrical signals
passing through the heart.
Nor! e eat

gular Heartbeat

S

Figure 4. )- Locat of electr for E (B)- ECG readings

Electrodes for ECG
Blood presure cuff

conditions.
Principle: The patient exercises on a treadmill
or stationary bike while the heart rate, blood
pressure, and ECG are monitored.
Angiogram

An angiogram is used to examine the blood
vessels, particularly the coronary arteries, for

Figure 4.5: Stress test
blockages.
Principle: A contrast dye is injected into the blood vessels, and X-ray imaging is

used to visualize the blood flow.
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ion of blood flow

Figure 4.6: (A)- Procedure of %am; (B)- Visuali
4.3 PREVENTIONO CA@ CULAR
i N

vegetables,
cardiovascular health. Processed
should be avoided.

s, and healthy fats (like olive oil) improves
foeds, excessive sugar, and unhealthy fats

Exercise: Regular physical activity, such as walking, swimming, or cycling, helps
toreduce blood pressure, improve cholesterol levels, and control body weight.

Quitting Smoking: Quitting smoking helps reduce the risk of heart disease,
stroke, and lung disease.

Regular Health Screenings: Routine check-ups for blood pressure, cholesterol,
and blood sugar levels can detect potential cardiovascular disorders.

Stress Management: Techniques like mindfulness, relaxation exercises, and
adequate sleep can help reduce stress, which contributes to hypertension.

@ 4
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Cardiovascular Quit smoking and
Exercises alcohol intake
Suffcient sleep anage Chronic

Diseases

Yoga and Stay hydrated
Meditation
Mindful g o\

% : Life style healt eart
ollowing questions.

A.Sel ectanswers
1. is the main function ofghe circulatory system?

a) Tofilter waste products

b) Totransport oxygen and nutrients

¢) Toregulate body temperature

d) Todigestfood

2. Which blood vessels carry blood away from the heart to the other parts

of the body?
a) Veins b) Arteries
c) Capillaries d) Lymphaticvessels

U )
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3. What is the term for high blood pressure?

a) Coronary artery disease b) Heartfailure
¢) Hypertension d) Angina
4. Which of the following is a risk factor for coronary artery disease?
a) Regularexercise b) High cholesterol
¢) Lowblood pressure d) Healthydiet
5. Which diagnostic test measures the electrical acjmigy of the heart?
a) Angiogram b) Stres s@
c) ECG (Electrocardiogram) d) X-r
6. What is a common symptom of h f
a) Chestpain b ss of breath
¢) Nausea Ingreased appetite

7. Which lifestyle change can Ip prevent heart disease?

a) Smoking
b) Eatinga high-
Q) Regularphysmal

d) Excessiv ohoI consumpti

8. An angl |n diagnosihg hearficonditions by:
waves to ction
ing electrica of the heart
Q) tecting the presence ofblockages in blood vessels

d) Measuring blood pressure overtime

9. What is a major complication of untreated hypertension?
a) Heartattack b) Low blood sugar
c) Excessive sweating d) Weightloss

B. Write shortanswers.

1. What s the function of capillaries in the circulatory system?

2. Write therisk factors for hypertension.

3. Define coronary artery disease and its primary cause.

4. Whatisan ECG, and what does it measure?

® 4
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Write note on the causes, symptoms, and treatment for hypertension.

Describe the function of the heart.

Discuss the causes, symptoms, and treatment options for heart failure.

Describe the diagnostic tests used to assess heart function and how they
help in diagnosing cardiovascular conditions.

Group Activities

1. Make a presentation on the impact of lifestyle choices on cardiovascular
health and preventive measures.
2. ldentify the major components of the circula m using diagrams
or models.
3. Design a community awareness %he importance of heart
health.
Practical Activities %

1.

Role-play a patient consul ion to explain thegourpose of a diagnostic

test like an ECG. ’

Heart Rate Me
eck the e at different points on the body to

Measure
after exercise.

of heart beats per

minute during resta
Pulse Measurement:
evaluate h &

: % omano 3 hygmomanometer to measure

thoscope for rt Sounds: Use a stethoscope to listen to

Use of Pulse Oximeter: Use a pulse oximeter to measure blood
oxygen levels.
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Students’ Learning Outcomes ‘

After studying this chapter, students will be able to:

e Describe the role of the urinary system in filtration, waste removal,and fluid balance.

e Explain the causes, symptoms, and risk factors of uri
stones, and urinary incontinence).

e Describe the causes, symptoms, and complications ofk

e Describe the transmission, symptoms, an entio
(e.g., pyelonephritis, cystitis, urethritis).

e Briefly describe the principles of diagnostic tests likelurinalysis, blood tests, and imaging
techniques.

e Developapublichealth erc
Justify the import of early'diagnosis in managing
Role-play a patien%tion to explai
ultrasound.

plays a cruci in maintaining the body's internal balance.
In this chapter, we will explore the‘importance of the urinary system, common
disorders, diagnostic techniques, and strategies for maintaining urinary health.

5.1 THEURINARY SYSTEM

The following is a brief description of the human urinary system (excretory
system).

The urinary system consists of a pair of kidneys, a pair of ureters, a urinary
bladder and a urethra. The kidneys remove extra water, salts and nitrogenous
wastes from blood and make urine. From each kidney, a tube called ureter
carries urine to the urinary bladder. The urinary bladder temporarily stores
urine. The urethra is the tube that carries urine from the urinary bladder to the

outside.
® 4
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Role of the Urinary is

The urinary system plays a homeostasis. Homeostasis is
defined as the bod ability to keep in | con ns stable despite external
changes. The u m regulates wastegelimination, fluid balance, and
blood com

A key function of the urinary system is waste - : i

fil . . | of h ful sub lik Despite their small size, the
litration L.e.,;”removal of harmful substances like kidneys are powerful organs.
urea, excess salts, and toxins from blood while |Kidneys filter about 50 gallons of
preserving essential components. This process |bloodeverysingle day!

helps to maintain the internal chemical balance.

2- Fluid Balance

The urinary system adjusts water levels in the body fluids. It prevents dehydration
or fluid overload. When we drink a lot of water, the urinary system makes more
urine to remove the extra water. When we do not drink enough, the urinary
system makes less urine and saves water. This process also helps to keep blood
pressure normal.
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By doing the above functions, the urinary system keeps the internal conditions
stable. Itallows cells and organs to function efficiently.

5.2 COMMON URINARY DISORDERS

The urinary system can be affected by various disorders like urinary tract
infections (UTIs), kidney stones, and urinary incontinence.

1. Urinary Tract Infections (UTlIs)

A UTI occurs when bacteria, most commonly
Escherichia coli (E. coli), enter the urinary tract and
cause infection. UTI can affect different parts
the urinary system, including the kidn
(pyelonephritis), bladder (cystitis), ur
(urethritis).

Causes: Bacterial entry through thegurethra, poor hygiene, dehydration, holding

urine for too long, or sexual activity.
Transmission of Pyelon
e Most cases begin I uTl, wh&teria m the bladder travel

up to the kidheys.
e Inrareca actepia from an existing infection in the body can spread to

is limited to the bladder,
painful. But serious
problems can result if a

the kidn ugh the bl
Transmissi itis
o hygiene, sexual acti or using contaminated toilet seats can

ce bacteria into the bladder.
e Long-term use of urinary catheters increases infection risk.
Transmission of Urethritis

e Sexually transmitted infections (STls) by bacteria Chlamydia and
Gonorrhea are common causes of urethritis.

e Other bacteria can enter the urethra due to poor hygiene or
contaminated medical instruments.

Symptoms of UTIs: The following table describes the common signs and
symptoms of the UTIs of different parts of the urinary system.

@ 4
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Table: Signs and Symptoms of UTls

Part affected by UTI Signs and symptoms
Kidneys (pyelonephritis) e Back or side pain
e High fever

e Shaking and chills
e Nausea and Vomiting

Bladder (cystitis) e Pelvic pressu
e Lowerb o rt
o Freq% ul urination

with urination

Urethra (urethritis)

Risk Factors of UTls: Weakeneﬁnune system, nancy, diabetes, and

improper hygiene.

Treatment of UTIs O

e Antibiotics tokill the bagteria.
. Increasedfll%etoﬂushou acteria.

e Paingselie ease disco rt

Kidney
e hard lumps“made of
minerals and salts that form in the kidneys.
They can block the urinary tract and cause
strong pain. Sometimes, they move out of
the kidneys but get stuck in the ureter or
bladder.
Causes of kidney stones: Dehydration,
high intake of oxalate-rich foods (e.g., Urethera .
spinach, nuts), excess vitamins C and D in Brnaly.
diet, excess uric acid in blood, and
metabolic disorders.

Kidney Stone

Fig5.2: Kidney stones

Symptoms of kidney stones: Intense pain in the lower back or abdomen,
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nausea, vomiting, blood in urine, and difficulty urinating.

Risk Factors of kidney stones: Family history, low water intake, high-protein or
high-sodium diet, obesity, and recurrent UTls.

Treatment: of kidney stones

Hydration therapy: Drinking plenty of water to help pass small stones naturally
through urine.

Medications: Alpha-blockers relax the ureter muscles andiaid stone passage.
ide.
e.

Lithotripsy: Shock waves are fired on the kidney
the stones into smaller pieces, which pass out through Ui

S:gq;

Surgery: In severe s, larg@stones may be surgigally removed.

The waves break

lexible tube with a camera and light at
remove stones from the kidney
e end of the ureteroscope help in

Ureteroscopy: A scope is a thi

ugh the urethra

Kidney Kidney
stone

Ureter

Kidney
stone

Ureteroscope
Ureteroscope

Bladder

Urethra

Figure 5.4: Ureteroscopy

@©_ 4
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3. Urinary Incontinence

Urinary incontinence is a condition when a person | Maintaining good hydration, a
cannot control urine leakage. It can usually |balanced diet, proper hygiene,
. and regular medical check-ups
happens in old age. There are two common types. N .
. . R can significantly reduce the risk
Stress incontinence happens when activities like | of urinary health problems.
coughing or sneezing put pressure on the bladder.

Urge incontinence happens due to sudden, strong need rinate.

Causes of urine incontinence: Weak pelvic mu

es, damage, obesity,
pregnancy, and neurological disorders (e.g., stroke, Parki

sdisease).

Symptoms of urine incontinence: Loss
bladder control, frequent urination/sud
urgency, or accidental leakage during sic
activities.

adder can expand up to five
es its empty size! — A healthy
bladder can hold about 400-600
mL of urine before signalling the
brainthatit's time to empty.

Risk Factors of urine incontinence: Aging,

obesity, pregnancy, mengpa @ onic condi iabetes.
Treatment of urine inco ence %
Lifestyle changes:qReducing‘eaffeine a
intake and avoidi &vewater be
Pelvic floor ex

bladder in an
pelvic stostrengthe

Icoholintake and managing fluid
re bedtime.

(Kegel exercises): floor muscles hold the urinary
s involve tightening and then releasing the

Figure 5.5: Kegel exercise

U )
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Electrical stimulation therapy: Electrical

stimulation of pelvic floor muscles increases
their strength.

Sling surgery: Provides support to urethra

and bladder, This support helps keep the

urethra closed when pressure is exerted. So,

patientdoes not leak urine.

Medications: Medicines are used to relax g

bladder muscles and to improve urine flow. Fig ctrical stimulation
f elvic floor muscles

5.3- KIDNEY DISEASES

Certain conditions can impair the functions s, leading to serious health
problems. Two major kidney diseases are Acutg’Kidney Injury (AKI) and Chronic
Kidney Disease (CKD). These cond%di erin and severity but can lead to life-

threatening complications if notymanaged properly.

1- Acute Kidney Inj (

icate kidney disease!
tching, dryness, and unusual skin
ur changes can be signs of

kidney function ov short period. In the
kidneys become@ filter waste and flui kidney dysfunction, as toxins build

Acute Kidney Injury (AKI) is%a sudden decli

effectively. up in the body.

several conditi including:

ration or severe blood loss: Reduced blood flow to the kidneys
due to excessive vomiting, diarrhoea, or major injuries.

¢ Infections and sepsis: Severe infections can damage kidney tissues.

e Toxic substances: Certain medications (e.g., non-steroidal anti-
inflammatory drugs, antibiotics) and poisons can harm kidneys.

e Obstruction: Blockage of urine flow due to kidney stones, tumors, or an
enlarged prostate.

Symptoms of AKI

e Reduced urine output or sudden difficulty in urination.

@ 4
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e Fatigue and shortness of breath.

Complications of AKI

e Electrolyteimbalance and Fluid overload.
.
.

2- Chronic Kidney Disease (CKD)

Chronic Kidney Disease (CKD) is a progressive loss
of kidney function over months or years. Unli

AKI, CKD develops gradually and c %

permanent kidney failure if untreated.

Causes of CKD
o Diabetes (high blood sugar) damages
kidneys.
e High blood p perte
damages kidneys blood vessels.

. Glomerulo ritis (mflamm
nephron n
¢ Polycyst ey Disea
kidneys.

Repeated kidney infectio
weaken kidney function.

Symptoms of CKD
CKD often develops silently in the early stages,

nep ; : .
enal corpuscle and renal tubule.
of the

Health Sciences

Swelling inlegs and face, nausea and vomiting.

Higher risk of infections due to weakened immunity.

In severe cases, AKl can lead to long-term kidney damage.

s the leading cause of
ronic Kidney Disease (CKD).

e_functional units of the
; s _are called nephrons.

e more than one million
in each kidney. A

n consists of two parts L.e.

etic disorder causing fluid-filled

(Pyelonephritis): Long-term infections

but symptoms appear as the disease progresses:
e Persistent fatigue and weakness.

e Swellinginthe feet, ankles, and face.

High blood pressure.

A single kidney can perform the
function of two!

Many people live healthy lives
with just one kidney, whether due
to donation or medical conditions.

e Loss of appetite and nausea, frequent

urination at night.

\__________________©@
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Complications of CKD

e Anaemia i.e, decreased production of red |kidneys can lose up to 90% of

blood cells. their function before symptoms

. . appear!
e Weak bones due to imbalance of calcium o

and phosphorus. This is why kidney disease is

often called a “silent killer.”
e Highrisk of heart attack and stroke. Regular checkups are crucial for
early ction.

e Complete kidney failure i.e., End-Stage
Renal Disease (ESRD).

5.4 TREATMENT OF KIDNEY FAI

a. Dialysis

Dialysis is a method of cleaning the g an artificial process. In this
method, blood and dialysis fluid are place opposite sides of a membrane.
Waste passes from the blood thr h the membrane,into the dialysis fluid. In
this way, the blood is purified. two method o is.

1. Peritoneal Dialysis '

In abdomen, the space aro the gut is eritoneal cavity. The walls of
peritoneal cavity a ned with perit ne that contains a large

peritoneal

number of blog In this method, d| ysis fluid is pumped into the

Dialysis

membrane fluid

Peritoneal
Blood cavity
vessel
Wastes move
from blood to
dialysis fluid
Used
Dialysis fluid

Figure 5.7: Peritoneal Dialysis

@ 4
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The waste materials pass from the blood present in blood vessels of peritoneal
membrane into the dialysis fluid. After some time, the dialysis fluid is drained.
This form of dialysis is done daily and can be done at home.

2. Haemodialysis

In haemodialysis, the patient's blood is pumped through a machine called
dialyzer. The dialyzer contains long tubes, lined with semi-permeable
membranes. Blood flows inside the tubes while dialysis fluid flows outside.
Wastes and extra water pass from the blood into the is fluid. The clean
blood is then returned to the body. Haemodialysis isido ree times aweek ata
dialysis centre.

Figure 5.8: Haemodialysis

b. Kidney Transplantation

It is an advanced treatment for kidney failure. A | In Punjab, organ transplantation
healthy kidney from a donor is placed into the | is controlled by Punjab Human
patient's body, along with the damaged kidney. Organ Transplant Authority. It

. . ensures that people can have
The donor's kidney must match the patient's | sitaple transplantation with
immune system. Once transplanted, the new | safetyand quality.

kidney can work normally for 10 to 15 years.

\________________ @
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Figure 5.9: Kidney transpl

The Punjab Kidney and Liver Institute and
Research Center (PKLI&RC) was established
in Lahore in 2017. It is specialised h
facility that provides services for kid
liver diseases, including kidney and li

transplants, dialysis, and gastroenterology.
5.5- DIAGNOSTI@ T RD
SYSTEM
Early and accurate diagnosis isessential etect
the urinary system. most common tests
include ug Q ood tests imaging

techniques.
1. Uri

Urinalysis iskba simple test used to"analyse the
physical, chemical, and microscopic properties of
urine.

Principles of Urinalysis

Physical Examination: Evaluates the colour,

clarity, and odour of urine. For example, cloudy or
foul-smelling urine may indicate an infection.

Chemical Analysis: Detects abnormal substances
such as:

e Proteins: May indicate kidney disease.

F URINARY

and managing diseases of

Diagnostic tests play a critical
role in the early detection and
management of urinary system
diseases. These tests guide
effective treatment. Timely
diagnosis helps prevent
complications and ensures
better health management.

Urine colour can indicate
hydration levels. — Light yellow
urine means you're well-
hydrated, while dark yellow or
amber urine may indicate
dehydration.

@ 4
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e Blood: Could be asign of infection or kidney stones.

e Glucose and Ketones: High glucose levels in urine suggest diabetes,
while ketones indicate uncontrolled diabetes or starvation.

¢ Nitrites and enzyme Leukocyte Esterase: Presence of these substances
suggestsa UTI.

Microscopic Examination: Identifies bacteria, white blood cells, red blood cells,
and crystals. For instance, presence of bacteria sugg an infection, while

crystals may indicate kidney stones.
Uses of Urinalysis \

e Detecting UTlsand kidney diseases

e Diagnosing diabetes by identifyi eand ketonesinurine.

e Monitoring kidney health in patients with’hypertension or diabetes.
2.Blood Tests
Blood tests provide vital info n about
kidney function and ove health. 4
Principles of Blood Tests
Serum Creatinine Test: Measures cre
waste produc uscle met
Elevated creat evels indi [

Nitrogen (BUN) Te easures the amount of nitrogen in the
blood from urea. High urea levels suggest kidney dysfunction or dehydration.

Glomerular Filtration Rate (GFR): Estimates how well the kidneys are filtering
blood. Alow GFRis a sign of chronic kidney disease (CKD).

Blood Glucose and HbA1c Tests: Help to diagnose and monitor diabetes, which
is aleading cause of kidney disease.

Uses of Blood Tests Some medicines can harm kidney
function.
e Todetect AKland CKD. . o
Overuse of painkillers like ibuprofen

e To identify diabetes-related kidney | and certain antibiotics can cause
problems. kidney damage over time.

U
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e To monitor kidney function in people with hypertension diabetes, and
otherdisorders.
3. Imaging Techniques
Imaging techniques provide visual information about the structure of the

kidneys, bladder, and urinary tract. These techniques help to detect blockages,
stones, and anatomical abnormalities.

Principles of Imaging Techniques

Ultrasound (Sonography): Uses sound waves to Crea es of the kidneys

and bladder. It helps detect kidney stones, cysts%
Figure 5.10; UItras&procedure an&kl ey ultrasound
X-ray (KUB - Ki Ureters and Bladder): An X-ray machine passes

electromagnetl through the,body and captures images of internal
structures. ; etects lar sorstructural abnormalities.

Figure 5.11: X-ray procedure and results of KUB X-ray

CT (Computed Tomography) Scan: Produces | c1 scan uses contrast dye to
detailed cross-sectional images using X-rays | highlight kidney structures and
and computer technology. It is useful for | detect tumors, stones, or blood
identifying small kidney stones and tumors etc. | flowissues.

@ 4
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MRI (Magnetic Resonance Imaging): Uses magnetic fields and radio waves
to create high-resolution images of soft tissues. It helps to diagnose complex
kidney conditions and cystic diseases.

Figure 5.13: MRI procedure @gnd MRI Its showing both kidneys

Uses of Imaging Technigue
e To diagnose urin ons, kidney ston tumors.

e To detect diabetic nephropathy, a kidney disease caused by diabetes.

ural abnormali

e To monitor s

5.6 IN

es such as polycystic kidney disease.

ULTS FOR KIDNEY

1.Seru reatinine

The kidneys filter the waste product creatinine [ _ L

o . Since creatinine is a waste
out of the blood and excrete it in urine. Elevated product from muscle metabolism,
level of creatinine in blood serum indicates | athletes have slightly higher
impaired kidney function, as the kidneys fail to | creatininelevels.
remove this waste efficiently.

Conditions like malnutrition, muscle atrophy, or liver disease can cause
unusually low serum creatinine levels.

Increased blood volume and enhanced kidney function during pregnancy may
also lead to lower-than-normal creatinine levels.
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Interpreting Serum Creatinine Levels

Serum Creatinine

(mg/dL) Interpretation

0.6 — 1.2 (Normal range) | Healthy kidney function

1.3-1.9 Mild kidney dysfunction

2 2.0 Possible kidney disease, r, s further testing

2 4.0 Severe kidney impai rgent medical

Example: If a patient's serum creatinine i3 mg/dL, it means that his kidneys are
not filtering waste effectively. It maydndicat te AKl or CKD.
2. Glomerular Filtration R &R

The glomerular filtratiofi ra ) measures ’ ly the kidneys filter
waste from the blood. ‘A&p indicat ucedkiéney function and an
increased risk of kidmey diseaseprogressi

Q-

Interpreting GFR

n Stage of CKD
Normal functi No CKD
Mildly reduced function Stage 1

Moderately reduced function Stage 2

15-29 Severely reduced function Stage 3

<15 Kidney failure Stage 4 (End-stage)

Example: If a patient's GFR is 45 mL/min, it means moderate kidney
dysfunction (Stage 2 CKD), and he may require lifestyle modifications and
medical intervention to prevent further decline.

@ 4
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3. Blood Urea Nitrogen (BUN

This test measures the amount of nitrogen in the blood from urea, a waste
product formed when the body breaks down proteins.

Interpreting BUN Levels

BUN Level (mg/dL) Interpretation
7 - 20 (Normal range) Normal kidney function
> 20 Possible kidney dysfungtionfor dehydration
> 50 Severe kidney im

it could indicate kidney
ing to confirm the cause.

A. Select the correcta

1. Thekidneys playaro |nta|n|n YThey regulate:

a) Thelevel glucoselnthebl

nofwaste oducts,Wwater, and salts
in response to infections

@sumon cause of UTIs?
a) b) Escherichia coli (E. coli)
c) Mycobacterium tuberculosis d) Salmonellatyphi
3. Which of theseis a UTI of kidneys?
a) Urethritis b) Cystitis c) Pyelonephritis d) Nepbhritis
4. Whatis the purpose of lithotripsy in kidney stone treatment?

ich bacteria is the most

ptococcus pneumoniae

a) Breaksstones b) Removes stones surgically
c) Dissolvesstoneswithdrugs d) Prevents new stones
5. Which lab test helps to diagnose Chronic Kidney Disease (CKD)?
a) Blood glucose test b) Serum creatinine test
¢) Liverfunctiontest d) Haemoglobin test
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6. Whatisthe main characteristic of Acute Kidney Injury (AKI)?
a) Suddenkidney damage b) Gradual kidney failure
c) Permanentkidney loss d) Infection-related damage
7. Which of the following is a key difference between AKl and CKD?
a) AKlisslow, CKDissudden

b) AKlispermanent, CKD isreversible

c) AKlisreversible, CKD is progressive @
d) AKloccursonlyinelderly people

8. Which lab resultis most commonly eleva AKland CKD?
a) Bloodglucose b) eatinine

c) Plateletcount Haemoglobin level
9. Which blood testis most useftil for assessing kidney function?

a) Haemoglobin test b) Liver

¢) Serumcreatin d) C
10.Whatisthe normalr e of serum cre@ti

a) 0.1-0.3 L

) 2.0- d) 4.0-5.5mg/dL
B. Write shoxt rs.

main function e urinary system?

. Na

2 two common sympto
3. Whatisthe most common cause of kidney stones?
4

faurinary tract infection (UTI).

. What is the key difference between Acute Kidney Injury (AKI) and Chronic

Kidney Disease (CKD)?
5. Whatis pyelonephritis, and how does it occur?
6. Why isurinalysisimportant in detecting urinary infections?

C. Write answers in detail.

1. Explain how the urinary system helps maintain homeostasis in the body.

2. Whatare kidney stones? Write a note on the treatments for kidney stones.
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3. Describe the transmission, symptoms, and prevention of pyelonephritis,
cystitis, and urethritis.

4. Whatis urinalysis? What abnormalities in urine indicate diseases?

5. Explain the significance of blood tests like serum creatinine and GFR in
diagnosing kidney function.

Group Activities

1. Labeladiagram of the urinary system.

2. Create a flowchart showing the progressio@ement of chronic

kidney disease.

3. Develop apublic health posteron enti
o)

4. Role-play a patient consultatio
test like a kidney ultrasound.

Practical Activities
1. Develop a model to demonstrate the proces @

2. Perform an expe serve salt erystalliz
kidney stone formation.

&

e purpose of a diagnostic

pey filtration.

as a simulation of

U )
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Students’ Learning Outcomes ‘

After studying this chapter, students will be able to:

e Define first aid and explain its basic principles (e.g., DRABC: Danger, Response, Airway,
Breathing, Circulation).

e Explainthesignsof cardiac arrest and the importance of e

e Explain the difference between fractu
management.

scalds (e.g., cooling, covering, pain

e Describe the first aid treatment fop burns
management).
e Identify the publicagencies th ovide first aid.
e Demonstrate the ability an e ergency&
| TA

6.1 INTRO NTOFI
First aid isyth diate care to injured or ill person before
professional elp arrive sto preserve life.

First aid follows a structured approach known as DRABC:

D - Danger: Always check for potential hazards, such as fire, gas leaks, or
oncoming traffic, before approaching a victim.

R - Response: Assess whether the person is conscious by speaking to them or
gently tapping their shoulders. If they do not respond, they may need urgent
medical help. If they are conscious, talk to them calmly to understand their
condition and reassure them while help is on the way.

A - Airway: Check if the person's airway is blocked by foreign objects, fluids, or

the tongue. A clear airway is vital for breathing. If the person is unconscious,
tilting their head slightly backward can help keep the airway open.

® 4
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B - Breathing: Look, listen, and feel for normal breathing. If the person is not
breathing or breathing abnormally, immediate intervention is necessary.
Without oxygen, permanent brain damage can occur within minutes, making
quick action essential.

C - Circulation: Check for a pulse and other signs of circulation. If absent, start
chest compressions immediately to maintain oxygen supply to vital organs.
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6.2 BASICLIFESUPPORT (BLS) AND CPR

Basic Life Support (BLS) is an emergency medical procedure. It is used to sustain
life in cases of cardiac arrest, respiratory distress, or airway obstruction. It
includes CPR (Cardiopulmonary Resuscitation) and airway management.

CARDIO PULMONARY RESUSCITATION (CPR)

CPR is a life-saving technique used when a
person's breathing or heartbeat has stopped.
CPR is essential in cases of cardiac arrest,
drowning, or severe choking.

Golde ur Rule: The first 60
inu er, an injury are the
cial for survival and
. Providing proper first aid
is period can significantly
ce complications.

1. Recognizing Signs of Cardiac Arres

A person experiencing cardiac arre
exhibit the following signs and symptoms:

Sign tom
Sudden collapse hest pain
Unresponsivenes Dizziness or lightheadedness
No pulse or h Sx i

(cyanosis)

Dilated pupils

2. Performing CPR (for adults)

It involves chest compressions and rescue breaths to circulate oxygenated blood
to the brain and other vital organs.

Steps for CPR (for adults)

o Ensure the scene is safe and that no hazards are present.
o Tap the person and shout to check responsiveness.
o Callemergency services (e.g., Rescue 1122 in Pakistan) for help.

@ 4
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e Chest Compressions: Begin chest compressions by placing hands in the
centre of the chest and pushing hard and fast. Give compressions at a depth
of atleast 2 inches for adults, at a rate of 100-120 per minute.

e Rescue Breaths: Give 2 breaths after every 30 compressions.

e Continue until help arrives or the person recovers.

[ 1 Call Emergency Services ] [2 Open up airways by laying the

person on their,back ]

3 If they are not breathing,
begin CPR

N

est compressions ]

5 Give two re! br

O &

AirwayManagement

: CPR steps

Airway management refers to the process of ensuring that a person's airway
remains open and unobstructed, allowing for proper breathing. In first aid,
airway management is a priority because a blocked airway can quickly lead to
deficiency of oxygen, brain damage, or even death.

Basic Techniques for Airway Management in First Aid

e Head-Tilt Chin-Lift Maneuver: Used to
open the airway of an unconscious
person. Itis done by tilting the head back
and lifting the chin forward to prevent
the tongue from blocking airflow.

Choking First Aid: If alone and
choking, one can perform the self-
Heimlich maneuver by leaning over a
chair or countertop and thrusting the
abdomen forcefully against the edge.
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e Jaw-Thrust Maneuver: Used in cases of suspected spinal injuries, where the
head should not be tilted. Instead, the lower jaw is pushed forward to open
the airway.

e Recovery Position: If a person is unconscious but breathing, he is placed on
his side. It prevents airway obstruction from the tongue or vomit.

e Heimlich Maneuver (Abdominal Thrusts): Used for choking individuals to
expel a foreign object from the throat.

Give five back blows Give five abdominal thruu\@

(B)

Chin-Lift maneuver

Wound and its es

(A)
Figure 6.3: (A) Choking First Aid i aneuver): (E z
6.3 WOUNDSA ING ,&

An injury to livin
These arethem

caused by a cut, blow, or other impact is called wound.
sofwounds andtheir trgatment.

First Aid Treatment

: It is a minor skin iqj Clean the area with a saline
caused by friction, such as scraping the solution or water.

knee on rough surfaces. e Coveritwithasterile dressing.

Incision: This is a wound resulting from | e  Sit or lay down, apply direct
an incident with a sharp-edged object pressure to the wound for 10
like a knife, a razor, or a piece of glass. mins.

Laceration: It is also a deep cut caused
by sharp object. It is similar to incision
but has anirregular break in the skin.

e Cover it with a sterile dressing.
Refer to clinic or hospital for
stitching the wound.

@ 4
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Puncture: It occurs when pointed | ¢ Call RESCUE 1122 for emergency
objects, such as nails or needles, assistance.

penetrate the skin. e Control bleeding with minimum
movement of the affected area.
This can be done by applying
pressure to either side of the
puncture wound.

e Nevergre he object by
yoursel isfcould result in
furt ernal damage.

Puncture& : p& L:ceration

igure 6.4: Maj@r types ofiwound
@ issue da a heat, chemicals, electricity or

e Burn
radiati

Stop the burning: Remove the person
from the source of the burn.

Cool the burn: Hold burned area under
cool (not cold or icy) running water or
immerse for 10 to 15 minutes. Use cool
compresses if water is unavailable.

Cover the burn: Cover burn with non-
adhsive sterile bandage or clean cloth.

Prevent shock: Lay the person down
and elevate the legs.

Figure 6.5: Burn management

Bleeding
It is a loss of blood when you get a cut or wound.

Steps to Control Bleeding
e Direct pressure: Firmly press a clean cloth against the wound to slow or

stop bleeding.
e Elevation: Raise the injured limb above heart level. It can reduce blood
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flow and minimize bleeding.

e Pressure points: If direct pressure and
elevation are ineffective, Apply pressure
to major arteries near wounds.

e Dressthe wound: Cover the wound with a
sterile bandage. It helps prevent infection
and promotes healing.

Blood Loss Warning: The average adult has around 5

liters of blood. Loss of just 1.5 liter blood quickly can lead

to shock. It means bleeding control should be an urgent

priority. 6.6: Mal?agement
of bleeding

6.4 FRACTURES, SPRAINS AND
Fractures

A fracture is a break in a bone caused
by trauma.
First Aid Steps &

e Keepthe personstill.

e |Immobilizethe a

pressure.

e Seek medical help immediately
and transport the person to Figure 6.7: Management of bleeding
hospital.

Important Caution: Do not move the person if a spinal fracture is suspected.
Sprains and Strains
A sprain occurs when ligaments (tissues which connect bone to bone) are

stretched or torn due to sudden twisting or pressure. A strain is an injury to a
muscle or tendon (tissue which connect bone to muscle).

@® 4
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First Aid Steps (R.1.C.E Method) RICE:
rest, ic;a,

e Rest — Avoid using the injured area to compression
prevent further damage. and elevation

e lIce — Apply an ice pack wrapped in a
cloth for 15-20 minutes every 2-3 hours
toreduce swelling and pain.

e Compression — Wrap the injured area
with an elastic bandage.

o Elevation- of the injured limb. Figure 6. ment of Sprains
6.5 DEPARTMENTS/ORGA S PROVIDING
FIRST AID

In Punjab, there are several public agencies and organizations that provide first
aid services. Some of the key agenciés include:
e Rescue 1122: Rescue ISsPunjab

emergency medical se @ including fi
disaster manager&

e Pakistan RedCrescentSociety: [
local affili &Internation

ical respon
o ion: The undation is a social welfare organization.
emergency ices, including first aid and ambulance

s, throughout Pakistan.

e Community-Based Organizations: Several community-based
organizations also offer first aid training and provide emergency
response services.

Figure 6.9: Main First Aid Service Providers in Punjab

\_____________ @
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B ocrase @

A. Select the correct answers for the following questions.
1. What does the "D" in DRABC stand for?

a) Diagnosis b) Danger
c) Delivery d) Duration
2. Whlchofthefollowmg|sNOTaS|gnofcard|acarr
a) Sudden collapse b) C
¢) Bluishskin
3. Whatisthefirststepin CPRforan
a) Startchestcompressions all emergency services
¢) Opentheairway Provide rescue breaths
4. Whatisthecorrectcompre n depth for CP nadult?
a) linch b) 2i

¢) 3inches inch
5. Whichtype oundi used by {eigsion?
a) Lacer & b)a Puncture
Q Incision
thod is used f ected muscle or tendon injury?
b) A.B.C
d) IL.CE
7. Which of these agencies provides first aid services in Punjab?
a) Rescue 1122 b) EdhiFoundation
c¢) Pakistan Red Crescent d) Allofthe above

8. What should you doif you find a person with a suspected spinal fracture?
a) Movethemto asafe place
b) Immobilize the person and call for help
c) Apply cold therapy

d) Encourage movement

@ 4
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B. Write shortanswers.
1. What does the DRABC approach stand forin first aid?
2. Whatare the signs of cardiac arrest?
3. How should you perform chest compressions during CPR?
4. Whatis the primary first aid for a person suffering from burns?
5. Whatis the R.I.C.E method for sprain management?
C. Writeanswersindetail.
1. Explainthe DRABC approachin firstaid andN' ceinsaving lives.
2. Describe the steps and techniques inv@ erforming CPR on an
adult.

3. Discuss the different types of s land their appropriate first aid
management.

4. Explain the differences be% fractures, s s, and strains. Discuss

theirfirst aid manage
Group Activities
ana

1. Your school wi
After attendi hese demonst

1. Perform chest compressions and rescue breaths under supervision on a
mannequin.

2. Simulate bleeding wound dressing using fake wounds or red-coloured
liquid.

3. lllustrate proper burn treatment, including cooling, covering, and
avoiding incorrect methods.

\_________________ @
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Students’ Learning Outcomes ‘

After studying this chapter, students will be able to:

e Define physical education and explain its role in maintaining physical and mental well-
being.

e Explain how exercise improves cardiovascular health, C ngth, and mental
health.

e Describe the first aid management of sp .. sprains, strains, fractures)
using the RICE method (Rest, Ice, Compres

e Describe the risks of overexertion and.sudden

e Describe the risks of poompostu

e Developasimple exercis

o Justifythepropervn chniques fo

7.1 UCTION HYSICAL EDUCATION

Physical Education (PE) is the education through physical activities for the
development of total personality of a person. In PE, the educational aims are
achieved by means of sports, games, gymnastic, and exercise. It helps students
develop motor skills, coordination, and lifelong healthy habits, discipline and
leadership.

Benefits of Regular Exercise

Doing regular physical activity or exercise has a wide range of benefits. These
benefits are beyond improving physical appearance. The positive effects of
exercise can be categorized into physical, mental, emotional, and social benefits.

Y
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u know that 10 minutes of
jumping jacks can burn up to 100
calories? That's about the same as
running a mile!

Strengthens mu@d bones
Improves iovascular health by

enhan ction and giféula

ody weight.
Boostsimmunity, making the body more resistant to infections and illnesses.
Increases lung capacity, improving endurance and stamina for daily activities.
Enhances flexibility, coordination, and balance, reducing the risk of falls and
injuries.

Regulates blood sugar levels, decreasing the risk of type 2 diabetes and
metabolic disorders.

Mental and Emotional Benefits:

Reduces stress, anxiety, and depression.

Enhances cognitive function, improving focus, memory, and learning
abilities.

U
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e Builds self-confidence and promotes a positive self-image by improving
posture.

e Helps regulate sleep patterns, leading to

better rest and overall well-being. Sitting for over 8 hours a day is as

harmful to health as smoking,
e Encourages discipline and time |increasing the risk of obesity,

management through structured exercise | diabetes, and heartdisease.
routines.

e Increasesenergy levels, making daily tasks easie njoyable.

7.2 EXERCISE AND CARDIOVAS ALTH

The heart is a muscle that benefits great ar exercise. A healthy

Benefits of Exercise for the Heart
. Reduces the risk of heart'disease, high bloqd ssure and stroke.
. Increases blood 13 and oxyge ans.

o Lowers bad cholesterel (LDL) and increas cholesterol (HDL).
. Helps regulatelblood sugar levels, reducing the risk of diabetes.

. Improvee ciency.

Benefits o gise for t sC

umerous ben for muscles. For example:

es strength and size of'muscles..

. Builds muscle stamina, allowing longer activity without fatigue.
. Improves range of motion and reduces stiffness.

. Enhances blood flow to the muscles.

. Improves muscles flexibility.

7.3 WEIGHT MANAGEMENT AND METABOLICHEALTH

Exercise plays a significant role in weight management and metabolic health in
several key ways:

1. Calorie Burn and Weight Loss

I
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Regular physical activity helps prevent weight gain by balancing energy
intake with expenditure.

Strength training builds muscle, which burns more calories.

2. Regulate blood sugar level

Regular exercise helps regulate blood sugar levels and can prevent or
manage type 2 diabetes.

4. Fat Reduction and Body Composition:

Aerobic exercise (like walking, running, or q&@ reduce body fat,
a

improving body composition (more muscle, |

v

. Appetite Regulation

Regular physical activity may help dont ite. It reduces cravings and
promoting healthier eating habits.

7.4 SPORTSINJURIES AND QAID MANAGEMENT

Physical activity, while bep€figialjalso come ' e risk of injury.
Understanding commo % ies and theif first'ai agement is crucial
in preventing long-term complications.

Types of Sports %ifs

e Sprains: Ove or tearing
ligame oecting th S r bruise Head bruise
kn

S.

e Strains: Injury to muscles or tendons
due to“excessive stretching.
Commonly occurring in the back, "o ™" lbow brufse
shoulders, and legs.
o Fractures: Broken bones caused by
high-impact collisions, falls, or .. Lumber strain
excessive stress on a bone over time
(stress fractures).
o Dislocations: Joints forced out of
Foot injury Toe fracture

their normal position due to sudden
impact. Figure 7.2: Sports injuries

\_______________ @
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First Aid Management (R.I.C.E Method)
e Rest: Avoid using the injured area to prevent further damage and promote
healing.

e lce: Apply an ice pack to reduce swelling and numb pain, using 15-minute
intervals.

e Compression: Use a bandage to support the injured area and control
swelling.

e Elevation: Keep the injured limb raised to red low and swelling,
aiding recovery.

In severe cases, medical assistance sh be @; Nt immediately. Wearing
appropriate protective gear, warming e activities, and using proper
techniques can significantly reduce the risk of injuries.

)
O\

Figure 7.3: R.I.C.E method

@ 4
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7.5 KEY RISKS DURING PHYSICAL ACTIVITY

Overexertion and sudden cardiac events during physical activity can be
dangerous.

1. Overexertion

e Pushing the body too hard can lead to muscle tears or strains, causing pain
and limiting mobility.

o Overdoingitcanlead to extreme tiredness, dizzines ehydration.

e Exercising in hot conditions without proper tion' can cause heat
exhaustion or heat stroke, which can be life-t e :

o High-intensity exercise without adeq w%an resultin joint sprains,
strains, or ligamentinjuries.

2. Sudden Cardiac Events

e Intense physical activity, esp@ in individualsywith underlying heart

conditions, can trigger a k due to t ed demand on the
heart.

e Overexertion can lead toyirregular hear s (arrhythmias), which may
cause dizziness, fainting, or even sud ardiacarrest in extreme cases.

Poor Postur oper Exefcise
Poor postur perexerd arange of health risks, including:

¢ Jointdamage
¢ Herniated discs
2. Chronic Pain and Postural Imbalances
¢ Incorrect posture while lifting weights during exercises strains the lumbar
spine.
e Forward head posture and improper alignment can cause muscle tension
and headaches.

Overuse of certain muscle groups without proper posture can lead to weakness
and compensation by other muscles.
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CHECK

YOUR

POSTURE
Should down and Avoid slumping or
back. Forward facing. rounded shoulders.
Weight mainly Engage your abs to
distributed on prevent this. Adjust
balls of feet. your neck.

THIS @ THIS

IS RIGHT ISN’'T
Maintain abs 90 IS RIGHT
degree angles on hips Bending your back
and knees. Don't bend hurts back function
your back when over time. Don’t hunch
picking up objects. forward. Creates sense

shoulders.

Figure 7.4 : Corx€ct and incorrect Posture

4. Breathing and Circulator

e Poor posture can e chest, r<uci n intake.

e Improper positionin n restrict blood , increasing the risk of
numbness a ramping.

alls and Accidefts

5. Increased R@
e Poor pest ects sta adingto a higher risk of falls, especially
%mlc moveme
e Improper technique while using gym equipment can result in accidents.
7.6 DEVELOPING EXERCISE ROUTINE

Exercise routine is designed to improve overall fitness and strength, flexibility,
and cardiovascular endurance.

Warm-up (5-10 minutes)
1. Jog in place — 2 minutes
2. Jumping jacks — 1 minute
3. Arm circles — 30 seconds each direction (forward and backward)
4.

High knees — 1 minute

@ 4
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=

Figure 7.5: Warm-up exer.\@

Main Workout (20-30 minutes)
. Bodyweight Squats @

Repetitions: 3 sets of 12-15 repeti

Instructions: Stand with feet shoulder-width apart, toes pointing slightly
outward. Lower your hips backyand down as if sitting into a chair, keeping
your chest lifted and knee [ our toes. P gh your heels to

return to standing.

Why it's good: Builds Iower body stren s, glutes, and core), and

improves postutgé.and balance.

. Push-ups
Repetit s. of 8-12r. io

tart in a plan ion, with hands directly under shoulders,
straight line from headyto heels. Lower yourself toward the
ground by bending your elbows, keeping your body rigid. Push back up.

Why it's good: Strengthens the upper body (chest, shoulders, arms) and
core.

3. Planks

Hold: 30-60 seconds (3 sets)

Instructions: Lie face down and prop your body up on your elbows and
toes. Keep your body in a straight line, tightening your core, and avoid
letting your hips drop or rise.

Why it's good: Strengthens core, back, and shoulders.
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4. Walking Lunges

Repetitions: 3 sets of 10-12 steps perleg

Instructions: Step forward with one leg, lowering your hips until both knees
are bent at 90 degrees. Push through the front heel to bring the back leg
forward to repeat. Keep your chest up and avoid leaning forward.

Why it's good: Improves lower body strength, balance, and coordination.

5. Mountain Climbers

Repetitions: 3 sets of 30 seconds
Instructions: Start in a plank position, then ate,bringing knees toward
your chest as if “climbing." Keep b ght and move quickly,

Y
ensuring you don'tletyour back sag
Why it's good: Boosts cardiovascular fitness while strengthening the core

and legs.
6. Bicycle Crunches

Repetitions: 3 setso ) repetitions per si

and alternate bringing your
ning the other leg. Keep

Instructions: Lie on yougback, lift youf'le
elbows toward opposite knee straig
your lower b into the ground.

Why it'?@ages the peci he obliques (side ab muscles).

Figure 7.6: Main workout

@ 4
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Cool Down (5-10 minutes)

1.

Standing hamstring stretch — 30 seconds per leg

2. Quad stretch — 30 seconds per leg

3. Chest stretch (using a wall or doorway) — 30 seconds per side
4.
5

. Deep breathing — Focus on slow, deep breaths for relaxation and

Child's pose (yoga stretch) — 1 minute

P

*Lool down exerci

Figure 7.
7.7 IMPORTAN ER PO

TECHNIQUE

oulders back, and your knees
behind prevent strain,o s. The weight should be on your

oes, to

Bodyweight S S
Proper po:’ your ches
S

your lower back from rounding.

Push-ups

Proper posture: Keep your body in a straight line from head to heels. Don't
allow your lower back to sag oryour hips torise.

Importance: This ensures maximum muscle engagement (especially in the
core and upper body) and prevents lower back strain.

Planks

Proper posture: Engage your core, keep your back flat, and avoid letting
your hips sag toward the ground.
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o Importance: This prevents strain on the lower back and ensures that you're
targeting the core muscles effectively.
4. Walking Lunges

e Proper posture: Keep your chest up and back straight. Avoid letting the front
knee go past your toes when you bend it.

Importance: Proper technique prevents knee injuries and ensures that

you're targeting the glutes and thighs.
5.Mountain Climbers @

Proper posture: Maintain a straight body, i sagging hips. Ensure

your shoulders are directly over your wri st@riststrain.

Importance: Proper technique enhance ctiveness of the movement
orsh

forthe core and legs and prevents wri |derinjuries.

6. Bicycle Crunches

our elbows wide, and

@ arms.

bdominal muscles are

Proper posture: Avoid pulling
ensure that the movefmen @
Importance: This avo e
engaged prope&

%O

Figure 7.8: Proper postures and techniques for exercises

@ 4
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A.Select the correct answers for the following questions.

1.

. Which exerciggprimarfgstrengthe
a) Squats & b) Pus
c) Plan d) Wal

What is the primary purpose of Physical Education?

a) Toentertainstudents

b) To promote physical fitness and health

c) Toteachacademicsubjects

d) To prepare students for competitive spor

Which of the following is a benefit of reg ergjge?
a) Increased stressand anxiety

b) Improved cardiovascular health
c) Decreased muscle strength

c) Intensity gnition

d) Poorposture
. Whatdoesthe"l"intheR thod stand fo
a) lIce j

¢) Enhancedendurance
d) Improved flexibility

What is one of the benefits of strength training?
a) Decreases musclesize

b) Increasesendurance

¢) Reducesbonedensity

d) Decreases flexibility

. Which of the following can improve metabolic health?

a) Regularexercise b) Poordiet
c) Lackofsleep d) Sedentary lifestyle
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8. Why is maintaining proper posture important during exercises like
squats?
a) Toincrease speed
b) To preventstrain on jointsand muscles
c) Toreduce flexibility
d) Toimprove muscle hypertrophy

9. What can poor posture during exercise lead to?
a) Reducedrisk of injuries @
b) Muscleimbalances and jointdamage \
c) Fasterrecovery
d) Improved heart health

10.Which of these exercises is r eflded to improve lower body
strength and balance?
a) Push-ups b) Walkinglun
c) Bicyclecrunches ) Mountai

B. Write Short Answer

1. What are the mental emotional béne fregularexercise?

2. Listtherisks%edwithove ertion during physical activity.
3. Ho dos contribute toweight management?

dangers of po stureduring exercise?

e benefits of muscle strength training?

C. Write answer in detail:

1. Discuss the physical, mental, and emotional benefits of regular exercise.
How do these benefits contribute to an individual's overall well-being?

2. Explain the process of how exercise strengthens the heart and improves
cardiovascular health

3. What is the significance of the RICE method in managing sports injuries?
Provide a detailed explanation of each step involved.

4. What are the consequences of poor posture and improper techniques
during exercise? How can these be avoided?

@ 4
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Group Activities

1.
2
3.
4

5.

Write a short essay on the importance of physical educationin daily life.
Create a poster highlighting the benefits of regular exercise.
Perform a simulation of first aid for a sports injury.

Conduct a group discussion on the importance of exercise for heart
health.

Create a presentation on the role of exercise in co ing obesity.

Practical Activities

1.

Measure and record the heart rate and r \ rate (before and after
exercise).

Demonstrate basicfirstaid tech treating a sprain or strain.
Conduct the common posture mista correction activity.

O&\OK ,{b
e
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Students’ Learning Outcomes

N

After studying this chapter, students will be able to:

e Define macronutrients (proteins, carbohydrates, fats) and micronutrients (vitamins,

minerals) and their roles in the body.

e Explain national and international dietary guidelines (e.g. ids, MyPlate).

e Describe the causes, symptoms, consequences an of undernutrition (e.g.,
stunting, wasting, anaemia) and overnutrition (e.g., ob
e Explain the symptoms, causes, and preve of specific deficiencies of vitamins and

iron.

e |dentify the sources of macronutrientsand micronutrients i mon foods.

e Designabalanced meal plan f; @¢ dondietaryg
e Identify dietary habits th nt o chronicdi es and'suggestimprovements.

Nutrition is t ation of @

.@ alth. Tt provides the body with essential
nutrients,fo th, energy, andieverall well-being. In this chapter, we will
explore th portance of balanced autrition, the consequences of
malnutrition, and how diet plays a crucial role in preventing chronic diseases.

8.1 INTRODUCTION TO NUTRITION

Nutrition is the process by which living organisms obtain and utilize food for
growth, energy production, and overall health. Nutrients are substances
found in food that provide energy, support growth, and help maintain body
functions. The human body requires a variety of nutrients to function
properly. A balanced diet contains all necessary nutrients in the right
amounts. Poor nutrition can lead to health problems such as weakness, slow
growth, and various diseases.
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Nutrients are divided into two main groups based on the quantity needed by the
body:

Macronutrients — The nutrients which are required in large amounts are called
macronutrients. They provide energy or structural components for the body.
They include carbohydrates, proteins, and fats.

Types of Nutrients

Micronutrients — These are needed in small amounts re vital for various
body functions. They include vitamins and min@gals! ronutrients help to
regulate body processes.

Macronutrients and their Roles @
Macronutrients serve as the main building the body and supply the

energy needed for daily activities.

1. Carbohydrates
Carbohydrates are organic compeunds made of ca

that serve as the body's
Role in the Body: Carboh are broke into glicose, which is used by

the body for im%en gy. One m of “earbohydrates provides 04

r@, drogen, and oxygen

kilocalories of en . Extra glucose is stored in the liver and muscles as glycogen

forlaterus
Sourc , Wheat, @ bread,
pasta, ables, and dai oducts.

2. Protein
Proteins are large molecules made of amino

acids. Figure 8.1: Sources of carbohydrates
Role in the Body: Proteins are essential for

muscle development, enzyme production,

hormone regulation, and immunity (defence

against pathogens). They also aid in wound

healing and cell repair.

Sources: Meat, fish, eggs, dairy, beans, nuts,
and soy products. Figure 8.2 Sources of proteins
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3. Fats/Lipids
Fats or lipids are energy-rich compounds made of fatty acids and glycerol.

Role in the Body: Fats provide long-term energy storage, protect organs, help
absorb fat-soluble vitamins (A, D, E, K), and
support brain function.

If there are more lipids in diet,
fatty layer deposits in blood
One gram of fats contains 09 kilocalories of | vessels. It can lead to heart
energy. diseas die'F high in'Iipids also
Sources: Nuts, seeds, fish, olive oil, butter, and esity and diabetes.
dairy products.
Types:

e Unsaturated fats are healthy fat
found in nuts, seeds, fish, and
oils.

e Saturated fats are foun animal
products like butter eese. ]
These fats should d in moderation:

e Trans fats are unhealthy fats found cessed
and bakery g&

Micronutrie eirRoles

provide y re essential for proper growth,
dy functions.

8: Sources of Fat

foods like fried items

Vitamins are organic compounds required in small amounts to regulate body
functions. There are two major categories of vitamins.

Water-soluble vitamins (B-complex, vitamin C) — These vitamins dissolve in
water and not stored in the body. They must

be consumed daily. These include vitamin B- | A substance in carrots, called
complexand vitamin C. carotene, is converted to vitamin A
inour body.

In the presence of sunlight, skin
converts cholesterol to vitamin D.

Fat-soluble vitamins (A, D, E, K) — These are
stored in body fat and used when needed.
These include vitamin A, vitamin D, vitamin E,
and vitamin K.

NOT FOR SALE-PESRP



Health Sciences

Table: Sources and Roles of Vitamins
Vitamin Sources Role in the Body
Vitamin B- Whole grains; Meat |e Supports energy production
v | Complex and poultry; Dairy and metabolism
= products; Leafy e Aids brain function and nerves
£ green vegetables; e Helps in red blood cell
: Nuts and seeds formation
§ Vitamin C Citrus fruits; e Strengthens the immune
§ (Ascorbic Acid) Strawberries; system
= Tomatoes; Broccoli |* Promoteswound healing
® oHelps)for healthy skin, bones,
= andwblood vessels
® ")ACts as an antioxidant
Vitamin A Carrots; Sweet e Essential for good vision and
potatoes; Spinach; eye health
Liver; Dairy products | e  Supports immune function
Vitamin D Sunlight exposure; |e Heélpsiin calcium absorption
o Fatty fishi(salmon, for stfong bones and teeth
= tuna); Egg yolks; s Supportsfimmune system
P Fortified dairy *, Maintains muscles and nerves
” products
§ Vitamin E Nuts and seeds; e Acts as antioxidant, protecting
° Spinach; Sunflower cells from damage
= oil; Avo€ados e Supports skin health and
L= immunity
Vitamin K Leafy greens e Essential for blood clotting
(spinach, breccoli); | e  Supports bone health
Soybeans; Dairy
products

Figure 8.4: Sources of water-soluble
vitamins

Figure 8.5: Sources of fat-soluble

vitamins
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2. Minerals

Minerals are inorganic elements required for various body functions.
Macro-minerals — Needed in larger amounts (100 mg or more per day). These
include Calcium, Magnesium, Potassium, Sodium, and Phosphorus.

Trace Minerals — Needed in smaller amounts (less than 100 mg per day). These
include Iron, Zinc, lodine, Fluoride, and Selenium.

Table: Sources and Roles of Minerals

Mineral Sources

Calcium e Milk and dairy products;
Leafy greens (spinac
kale); Almonds; Fish
edible bones (sardi
salmon)

Magnesium | ¢ Nuts (almon
Whole grai

intains fluid balance
pports muscle contractions

egulates blood pressure; Helps
nerve function

Potassium

e Table salt; Processed | e Regulates fluid balance
foods; Dairy products; | e Supports nerve signalling
Seafood ¢ Maintains blood pressure

Sodium

Phosphorus | e Meat; Fish; Dairy products; | e Helps form bones and teeth
Eggs; Nuts; Wholegrains | e Assistsin energy production
e Supports cell repair

Iron e Red meat; Poultry; Apples; | e Essential for haemoglobin
Fish; Spinach; Lentils; | production
Beans; Fortified cereals e Supports brain function and

muscle activity
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Zinc e Meat; Shellfish; Dairy | e Supportsimmune function
products; Nuts; Whole | o Helpsinwound healing
grains; Legumes e Aids growth and development

lodine e lodized salt; Seafood; | e Essential for thyroid hormone

Dairy products; Eggs production

e Regulates metabolism, growth, and
energy levels

Fluoride eFluoridated water;
Seafood; Tea

Selenium e Brazil nuts; Seafood; Eg
Whole grains; D
products ports thyroid function

Water and Dietary Fi
Water and dietary fibres

oosts immunity
res \
i @m ntrole for@urb
Water
f the

Water makes up Man 0 perc part of the blood. The
reactions of me i n only take(place inWwater. Water also participates in
estion. It ies

jals from one part of the body to

storegul @ temperature.

The indigestible part (cellulose) of plant-
based foods is called dietary fibre or
roughage. Humans cannot break down
dietary fibre because the body lacks the
enzyme cellulase. Dietary fibre:

e speeds up the passage of food
through gut.

e reduces the risk of constipation and Figure 8.6: Main sources of dietary
cancer of colon. fibre

e absorbs cholesterol and so reduces the blood cholesterol level.
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8.2 INTERNATIONAL DIETARY GUIDELINES

The Food and Agriculture Organization (FAO) of the United Nations and the
World Health Organization (WHO) have developed dietary guidelines to foster
healthy eating habits and lifestyles among the general public. Their guidelines
contain advice on foods, food groups and dietary patterns.

Food Pyramid Published by WHO and FAO

The dietary guidelines published by the WHO and FAO{can be represented in a
food pyramid. The food pyramid is a diagram that the optimal number of

servings to be eaten each day from each foo Alts main objective is to
prevent obesity, improper nutrition, and_ghyo es. The food pyramid is

based on the following recommendatiofis:

Diets Recomm ations of WHO and FAO

Total carbohydrate

Total fat
Protein &
Free sugars

Cholestero

loride (Sodium)

Fruits and vegetables > 400 g/day

Figure 8.7: Food Pyramid advised by FAO and WHO
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8.3 PAKISTAN DIETARY GUIDELINES

The Government of Pakistan developed “Pakistan Dietary Guidelines for Better
Nutrition”. The guidelines provide a list of foods with number of servings to help
the general public for a healthy, long and active life.

My Plate

The Pakistan Dietary Guidelines for Better Nutrition contains the concept of "My

plate”. It represents the food groups that must be pr in diet to fulfil the
nutritional requirements of the body. The foll he basic groups

mentioned in “My Plate”:
(i) Cereal grains and grain product hrovides carbohydrates,

protein, vitamins (thiamine), vita erals. It provides over 50%
of energy, protein, vitamins and mineral requirements of the body.

(ii) Meat, pulses and eggs —{group is a rich sources of proteins and

mnerasO &O &@
N

Figure 8.8: My Plate
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() Milk and milk products - It is a rich source of calcium, phosphorous,
protein, lactose, minerals and vitamins.

(ii) Vegetables — This group is essential for providing antioxidants, dietary
fibre, vitamins and minerals. More consumption of vegetables is
recommended to meet the nutritional requirements, maintain desirable
body weight, and prevent the incidence of chronic diseases.

(iii)Fruits — This group is essential for providing vitamins and minerals. It also
provides phytochemicals and dietary fibre @timal metabolic
functions, growth and development.

used moderately.

(iv)Oil and Fat - This group is included in my p cause fats and oils are
components of traditional Pakist iet. F , salt and sugar should be
Serving size and Frequency of Servi

The dietary guidelines recommend@iserving sizes to t age groups: Infants (0-
6 months); Infant and you i (6-24 m ildren (2-3 years);
Children (3-10 years); A 10-19 years); A -60 years); Elderly
(>60years); Pregnantwom actating mot

Table: Food and No. rvings for Differ
of Seryings /Day

Food Group en | Chi Adults Elderly

-3 yrs) (3-10 (10-19 yrs) (19-60 yrs) (>60 yrs)
Milk & mil 2 2-3 3-4 2-3 2-3
products
Cereal grains & 1-2 3-5 5-6 4-5 4-5
grain products
Vegetables 1-2 1-2 2-3 2-3 2-3
Fruits 1-2 1-2 2-3 2-3 2-3
Meat, pulses & 1-2 3-4 2-3 2-3 2-3
eggs
Others e Use a minimum amount of salt and sugars and oil.

e Avoid junk and refined foods, sweets, soft drinks, French fries, samosa,
and other deep-fried foods.
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Serving Size and Description

Food Group Serving size and description

Milk and milk 1 serving = 1 cup of milk or 1 cup of yogurt or 1 slice of

products cheese or 1 cup of kheer or feerni or other milk-based
products.

Cereal grains and 1 serving = 1 chapatti or 2 slices read (toast) or 2/3

grain products cup of cooked rice or 1 ¢

Vegetables 1 serving = 1/2 cup of ¢
or 1/2 cup of vegetablés j
vegetables/sal

n-starchy vegetables
p or 1 cup of fresh

Fruits 1 serving = 1 small sizefbanana or 1 apple or 1 peach or

2-3 plumsger 3-4 ots

Meat, pulses and eggs | 1 se Xeat (28 g lea
e %‘ pieces of fish o
S
egnant and Lactating Women

Table: Food and f Servings for

-2 small pieces of
/2 cup of cooked

o. of Servings /Day

regnant Women Lactating Women
products 3-4
Cereal grains & grain products 5-6 5-6
Vegetables 2-3 2-3
Fruits 2-3 2-3
Meat, pulses & eggs 2-3 2-3

Activity

e Designabalanced meal plan foraday based on dietary guidelines.

NOT FOR SALE-PESRP



clmptev NUTRITION

Healthy Snacks

Pakistan Dietary Guidelines recommend the following as healthy snacks.
e Allseasonal fruits

e Milk and milk products (lassi, yogurt, cheese, milk shake with fruits like banana,
mango, strawberry, apple) with minimum or no added sugar

e Freshsalad and green, yellow and red vegetables
e Roasted pulsesand beans

e Potato cutlets

o  Shamikabab

e  Shamisandwich with fresh salad Sonceh it chat Chana chat

e  Chicken sandwich with salad %

e Potato cutlet sandwich with salad

e Cheesesandwich with salad

P tlets Nuts & dried fruits Shami sandwich

e Eggsandwich with fresh salad
e Fruitchat, Chana chat

e Dahibarray
e Nutsanddried fruit d ake Fresh salad
ISEASES

RONI
predictors/of healt

In Pakistan, the diet of both poor
and higher income households is
comprised of energy-dense foods
with little diversity. Therefore,
micronutrient deficiencies are
common in the population.

certain cancers. Many of these conditions arise
due to consumption of unhealthy foods and insufficient intake of essential
nutrients.

Harmful Dietary Habits and Their
Effects

1. Consumption of Processed and Fast Foods

Regular consumption of processed and fast foods
increases the risk of obesity, cardiovascular

diseases, and high blood pressure. Figure 8.9: Alternate to
processed & fast-food
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Sugary foods and beverages (such as soft drinks, candies, and pastries)
contribute to diabetes, weight gain, and dental problems.

2. Excess Sugar Consumption

3. Taking Less Dietary Fibre

A diet low in fibre (due to less consumption of fruits, vegetables, and whole
grains) can cause constipation and digestive issues.

4. Consuming High Amounts of Salt

Consuming too much salt (found in processed fo nacks) leads to high
blood pressure, which is a major risk factor for str tdisease.

5. Consuming Excess Saturated and Tra

d foods, margarine, and
w Density Lipoproteins (LDL)

Foods high in saturated and trans
processed meats) raise bad cholester
levels. Itincreases the risk of atherosglerosi

6. Low Intake of Essential Nutrie

Malnutritien means taking a dietyin which the

required nutrients are not enough or are too much.

If the diet is short of nutrients, it is called

undernutrition and if diet has too much nutrients, it

is called overnutrition.

Undernutrition

Undernutrition is a condition that occurs when the

body does not receive enough nutrients to meet its

daily energy and growth requirements. The

following are the major health problems in Pakistan (o':zr;"ez:r‘;haig'e, (ff‘:’;‘:;‘,:*;j;‘:,
due to undernutrition. Figure 8.10: Stunting
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1. Stunting (Chronic Malnutrition)
Stunting is a condition where a child is shorter than expected for their age. It is
due to long-term nutritional deficiency. It is measured by a child's height-for-
age.
Causes:

e Inadequate nutrition during pregnancy and early childhood

e Poormaternal health and repeated infections

e Deficiency of vitamins and minerals (especi n,jiron, and zinc)
Symptoms:

p
e Shorter-than-average height, dela p@rd mental development,
and weak immune system

Consequences:
e Reduced braindevelopmer@incr sed risk of chronic diseases

Prevention:
e Proper materna uduring

pregnancy

e Providing balaficed die
e Promoting™ex ive breastfeeding stunted. In Punjab, 31.5% of

onths of life ildren (under five years of age) are
tunted.

Wasting is defined as low weight for height. It
indicates severe weight loss due to lack of food or
due to disease. It is a sign of acute undernutrition,
often resulting from famine, illness, or poor
dietary intake.

Causes:
e Severe food shortages and poor diet

e Recurrent infections (diarrhoea and Normal child Wasted child

pneu monia) (of 4 years age)  (of 4 years age)
Figure 8.11: Wasting
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e Rapidweightloss and muscle wasting. weakness, fatigue, increased risk of
infections and delayed recovery fromillness

Symptoms:

Consequences:
e Highrisk of death if untreated and weakened immune system

Prevention:
Accordi UNICEF, 17.7% of
r five years of age are
i tan. In Punjab, this

ccording to UNICEF, 53% of
children under five years of age in

e Properfeeding practices for infants and
young children

e Ensuring access to high-energy,
nutrient-dense foods

3. Anaemia (Iron Deficiency)
Anaemia is a condition where the bod
enough healthy red blood cell
oxygen. It is usually due to iron

affects people of all ages b D
common among wo ,
individuals with poor diets.

Causes:

i childbirth

putrient absorption

Fatigue and weakness, pale skin, shortness of breath, dizziness and
headaches, poor concentration and reduced work performance
Consequences:

e Reduced physical and mental performance and delayed growth
Prevention:

e Consumingiron-rich foods

e Takingiron supplements, especially for pregnant women

e Improving access to clean water and sanitation

e Morevitamin Cintake (from citrus fruits) to enhance iron absorption
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Overnutrition

It is a form of malnutrition that occurs when the body receives excessive
nutrients. Overnutrition can lead to conditions such as obesity and associate
problems such as diabetes and cardiovascular diseases.

Obesity

Obesity is measured using the Body
Obesity is a condition where excessive fat | Mass Index (BMI). For calculating the
BMI, body (weight) is divided by
the squa ody height. It is
expre nitsiof kg/m?.

index (BMI) over 25 kg/m’
overweight. A BMI over

accumulates in the body. It is a growing
global health concern, affecting both
children and adults.

Causes:

e Consumption of unhealthy diet Suc
as processed foods, sugary drinks,
and fast-food. Pakistanis are obese, and 58.1% are

e Excessive screen time uced '
physical movements

e Geneticfactors: Someii ualsma obesity'due to inheritance.

e Hormonali lance such as insuliffésistan
o Psycholo@ ssuch as stress and depression.

BMI<18.5 BMI 19-24.9 BMI 25-29.9 BMI 30-34.9 BMI <35
Figure 8.12: BMI values and obesity
Symptoms:

e Excess body fat, particularly around the abdomen, thighs, and arms.
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e Breathlessness and fatigue, even after mild physical activity.

e Joint and back pain due to increased pressure on bones and muscles.

e Frequentsweating and difficulty in regulating body temperature.
Consequences:

e Cardiovascular diseases, diabetes, respiratory problems, joint and bone
disorders, mental health issues, and increased risk of certain cancers.

Prevention of Obesity:
e Balanced Diet: Eating a variety of nutrient- s, while avoiding

processed and high-fat foods.
t 30

e Regular Exercise: Engagingin a

inutes of physical activity
daily, such aswalking, cycling, or :

¢ Reducing Sugar and Fat Intake: T less sugary drinks, fried foods,

and excessive fast-food co%mn.
e Staying Hydrated: Dr@ ghwater ol appetite.

t, as poor sleep can

¢ Adequate Sleep: Gett hours of

increase hunger hor es.

e Stress Mana ent: Practicingfmeditation, yoga, or deep breathing to

reduce ea ting.

Regular Exercise Staying Hydrated

Balanced Diet

Reducing Sugar and Fat Intake Adequate Sleep

Figure 8.13: Keys preventions of obesity
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8.6 IRON AND VITAMIN DEFICIENCIES

Deficiencies of vital nutrients like iron and vitamins in the diet can lead to serious
health issues. Iron and vitamin deficiencies are widespread in many developing
countries, including Pakistan. These deficiencies cause a range of symptoms
affecting growth, immunity, and overall well-being.

Iron Deficiency

Iron deficiency occurs when the body does not have gh iron. Iron is an
essential mineral required for producing haemo imydts deficiency leads to

Iron Deficiency Anaemia (IDA).

Symptoms:
e Fatigue and weakness, pale skifi a ittle nails, shortness of breath,
dizziness and headaches, cold hands feet, poor concentration and

memory issues.

Causes: &
e Takingdietlowin -ds
e Blood lossdue toinjuigor childbirth

Prevention:

e Taking irgxt like red meat, chicken, fish, lentils, spinach, and

inCtoincrea nabsorption

less tea and coffee -“these contain tannins, which inhibit iron
absorption

e Takingironsupplements
Vitamin Deficiencies

Vitamins are essential nutrients that help the body perform various functions.
Deficiencies in vitamins can lead to serious health problems. The most common
vitamin deficiencies include Vitamin A, Vitamin D, and B-Complex deficiencies.
Vitamin A Deficiency

Vitamin A is crucial for vision, immune function, and healthy skin. A deficiency
can cause severe health issues, especially in children.
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¢ Night blindness and dry eyes, weak immunity, dry & scaly skin and slow
wound healing

Symptoms:

Causes:
e Lowintake of vitamin A-rich foods
e Poorabsorption due to digestive disorders.

Prevention:

o EatingfoodsrichinvitaminA,suchascarrot\@airy,andfish.
e Vitamin A supplements for at-risk popul
Vitamin D Deficiency %
Vitamin D helps the body absorb calciu chis essential for strong bones and
teeth. Its deficiency leads to bone disorders
Symptoms: x
e Weakbonesand sca increas ures
Causes: K
e Lackofsun sure
o Insufﬁcieb&f vitamin D-rich foeds like fish, eggs, and fortified

dair

dingtimein sunlight.
e Consuming vitamin D-rich foods and supplements.
Vitamin B-Complex Deficiency

Vitamin B-Complex includes several B vitamins essential for energy production,
nervous system function, and red blood cell formation. Deficiencies can cause
various health issues.
Symptoms:

e Fatigue and weakness, numbness and tingling in hands and feet,

mouth ulcers and skin problems, and memory issues and confusion.
Causes:

e Poor diet lacking in whole grains, meat, dairy, and eggs.
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¢ Alcohol abuse, which interferes with vitamin B absorption.
Prevention:

e Eating vitamin B-rich foods such as whole grains, meat, fish, and eggs.

e Takingvitamin B supplements if necessary.

B eoxcerase @

A.Select the correct answers for the following questi
1. Why are fats essential despite being high in
a) Storevitaminsand energy xsource
c) Aid proteindigestion R water balance

2. Why are proteinsimportant?

a) Mainenergy source d and repair tissues

c) Storeenergy d) Needed for muscles
3. Paleskinand fatig es flClencyof

a) VitaminA b) cium

c) lron

4. Which foodgr eIpsm musdcle growtQ and repair?
) Fruits

ulses, and eg d) Oiland fat

should oil and fats be C@gsumed in moderation?
a) Theycontain no nutrients
b) They can cause muscle loss
c) Excessintake leads to obesity and heart diseases
d) Theyreduce calcium absorption

6. Whichdietary habitincreases the risk of diabetes?
a) Eatingabalanceddiet
b) Drinking plenty of water

c) Consumingtoo much sugarand refined carbohydrates

d) Eating high-fibre foods
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a) Lackofsleep b) Chronic malnutrition

7. Whatis the main cause of stuntingin children?

c) Excessive sugarintake d) Too much physical activity
8. Why is anaemia more common inyoung children and women?

a) Dueto highironrequirements and low intake

b) Due to excessive protein consumption

c) Becausetheyeattoo many carbohydrat @

d) Becausetheydrinktoo much water
9. Which of the following is a key sign ofwa

a) Excessfataccumulation

b) Severeweightlossand muscl
c) Highblood pressure

d) Increased appetlte
10.Whatisamajorh C|ated wit
a) Improved dlgest

b) Stronger une system

c) Increas . eart disease and diabetes
den5|ty
B. swers.
. Di ntiate between macronutrients and micronutrients with examples.

Whatis the role of proteins in the body?
Why are vitamins and minerals essential for maintaining good health?
Define balanced diet. What are the main groups of food in a balanced diet?

w.h.wwés

Differentiate between wasting and stunting.
C. Writeanswersin detail.
1. Describe the role of carbohydrates, proteins, and fats in the body. Also
write their sources.
2. Explain the importance of a balanced diet and how dietary guidelines
help in preventing malnutrition and chronic diseases.
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3. Define malnutrition and differentiate between undernutrition and
overnutrition. Provide examples and their consequences.

4. Write notes on stunting, wasting, and obesity. Explain their causes,
symptoms, consequences, and preventive measures.

5. What is anaemia? Explain its causes, symptoms, effects on the body, and

how it can be prevented.
Group Activities
1. Design abalanced meal plan for a day base yiguidelines.

f
2. Create a chart listing examples of macronutrientsand micronutrients and

their food sources.
3. Write ashortessay on theimpor ing dietary guidelines.

nc
4. Create a poster highlighting the effects alnutrition on health.
5. Write a report on the pre@n and mana ent of iron deficiency

anaemia.
6. Create a presentati e role of sutri reventing Type 2

Diabetes.
Practical Activitiesx
1. Analyse es to detect the presence of macronutrients (starch,
,and fats) using s mical tests.
2. the pH levels rent digestive juices and explain their role
in digestion
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