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CENTRAL NERVOUS SY
‘Q

« Describe the role of Central Nervous < Explain the risk

s symptoms, and

System in controlling body functions and emergency ent of strokes.
behaviour. « Briefly descri lagnostic imaging and
e Explain the causes, symptoms, and commo ment options (e.g., MRI, CT

migraine « Ident e major parts of the brain and
Describe the symptoms, progression, and ord using diagrams or models
risk factors of Alzheimer's diseases. ret d@ ostic test results (e.g., CSF

management of epilepsy, headaches, and scan?emlcations).

« Explain the causes, symptoms, an aIyS|s) tify CNS infections.
treatment options for menlngltls a Identif signs of a stroke using the
encephalitis. FAS, , Arms, Speech, Time) acronym.

Describe the symptoms, i ole=play a patient consultation to explain
and rehabilitation strategies for in and : e purpose of an MRI scan.

spinal cord injuries.

Two organ system ur bo &fe responsible for coordination i.e.,

communication a iffer, % s of the body and generation of responses
to the stimuli of rr%mment ese are the nervous system and the endocrine
system. The @ms system has two major components i.e., Central Nervous
System ( C!\And Peripheral Nervous System (PNS). This chapter mainly focuses
on th&;@. Here, you will learn how the CNS controls the body and behaviour.

Yo also learn the common brain and spinal cord diseases and their
oses.

9.1 Role of Central Nervous System

Background: There are two major components of nervous system i.e., central
nervous system (CNS) and peripheral nervous system (PNS). The CNS
comprises of brain and spinal cord. The PNS consists of nerves that arise from
brain and spinal cord and spread in different parts of body. All these components
are made of neurons and supporting cells.
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FIGURE 9.1 CNS a Q
The CNS controls almost everythl evo. Itr |nformat|on from the body
and environment, processes |t en se mands. In this way, we move,

feel, think, and react. Both pa the @@ in and spinal cord) work together
like acommand system OQ\e body

Role of the Brain The brain acts like a super-

. . computer that keeps the
The brain contro \1 volun actlons (which we P . > .
whole body working in a

do knowingly) tnvoluntary actions (which happen T

without ou rol).

Contr body functions: The brain controls breathing, heartbeat, digestion,
bl ssure, and body temperature through special centres located iniit.

ment control: The brain sends signals to muscles for walking, running,
speaking, writing, or even smiling.
Senses and perception: The brain receives messages from the eyes, ears, nose,
tongue, and skin. It processes these messages. Then it generates the vision,
hearing, taste, smell, and touch.

Thinking and memory: The brain helps us in learning, remembering, solving
problems, and making decisions.
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LA Health Sciences (oL ET.1 g B Central Nervous System

Emotions and behaviour: Special parts of the brain control our feelings such as
fear, anger, joy, or sadness. These feelings shape our behaviour i.e., how we act
with others.

Parietal lobe %
OO

oo
&

,\@
@ X

FIGU Qunctlo&Qhe parts of brain

Role of the Spingl
The spinal cord is I| oad' % nthe brain and the rest of the body.
Carrying com of the brain: The spinal cord carries messages from the

brain to thewﬁtlegs and other body parts. This allows us to move our hands,

feet, and ot uscles exactly when we want.
Bringi formation back: It also carries signals from the body back to the
br ch as pain, touch, heat, or cold. This helps the brain to respond properly.

x actions: The spinal cord controls some quick actions without waiting for
the brain. For example, if you touch a hot surface, the spinal cord immediately
makes you pull your hand back. This protects you from harm.

Supporting body functions: Through nerve connections, the spinal cord also
controls some functions like body posture and balance.

9.2 Common Neurological Disorders

The CNS can be affected by different disorders. Three common disorders are

epilepsy, headaches, and migraine.
FFY Y v L S Y ¥ ¥ N7
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1- Epilepsy Seizures are defined as sudden,
Epilepsy is a disorder in which a person has uncontrolled body movements

repeated fits (seizures) due to sudden abnormal anel changes 1 beievior,
Co . Seizures occur due to abnormal
activity in the brain.

) S electrical activity in the brain.
Causes: Epilepsy may be due to brain injury, \i

infection, or stroke. Sometimes, epilepsy runsin families.

Symptoms: Common symptoms include sudden fits (seizures) @ing of the
body, loss of control over muscles, and loss of conscious&Patient feels
confusion and faint after a seizure.

Management: Epilepsy patient should take regular még¥ides as prescribed by
doctor to control seizures. Patients should avoid briggkt flashing lights and stress,
as these may trigger fits. Family members ensur ?ﬁ)y keeping sharp objects
and fire away during a seizure. vL

2- Headaches

A headache is a painful sensation in@art of %'&d' ranging from mild to

Severe.

$

Causes: Headaches are very mbon. Th*may be caused by stress, lack of

sleep, eye strain, dehyd ration&fecti@

Symptoms: Pain or presﬂ\in the hlqd', rehead, or back of the neck; irritability

or tiredness. . O

Management: eada prove with rest, clean water intake, and
%\—relieving medicines may also help. Reducing stress and

proper sleep.
correcting t problems are important for long-termrelief.

3-Mi yne S lack of sl d
. tress, lack of s eep, an
Mi r@ s asevere and repeated type of headache. It . sping mezls are

0 affects one side of the head. common triggers for both
Calises: Migraine can be due to changes in brain headachesandmigraine.
activity, blood flow, or nerve signals. It often runs in

families. Stress, loud noise, bright lights, and certain foods can trigger migraine.
Symptoms: Severe headache, often on one side of the head, nausea and
vomiting, blurred vision or seeing flashing lights before headache starts.
Management: Migraine cannot be fully cured, but attacks can be controlled.
Patients should avoid known triggers such as loud noises or certain foods.

Zhdhaa  _F) g
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Medicines may reduce pain. Resting in a dark and quiet room often gives relief
during an attack.

Table 9.1: Comparison of Epilepsy, Headaches, and Migraine

Disorder Causes Symptoms Management
Epilepsy * Braininjury |+ Sudden seizures |+ Regular anwi.zure
Repeated fits orinfection |+ ynconsciousness medicineo
(seizures) + Stroke « Confusion *  AyojdingBtress,
f] lights
Headache » Stress » Pain or pressure . "*m and proper
A painful + Lack of in head/neck \@5 eep
sensation in sleep * Tiredness « Drinking enough
any part of the | . Dehydration ?N water
head « Infections &v +  Stress management
* Pain-relievin
C) \Q) medicines ’
Migraine * Abnormal re on * Avoiding triggers
Severe brain Qheada he (light, sound)
headache that activity é \vomiting |+ Prescribed
often affects . Fam% |: g lights, medicines
one side of hist rred vision « Restin dark, quiet
the head . ’K@red \;Obefore pain room !
&%’ stress, «  Regular sleep and
Q> ight or meals
‘\ sound

4- Al

mer s Disease

Normal
brain

Iti n disorder that slowly damages
@ory, thinking, and behaviour. It mostly
cts older people and worsens with time.
Causes: The exact cause of Alzheimer's
disease is not known. Scientists believe that
it happens due to abnormal protein
deposits in the brain. These deposits cause
death of brain cells. It leads to shrinkage of
the brain. Faulty genes also play role in
developing Alzheimer's disease.

F¥Y ¥ ¥V . 5

Alzheimer’s disease
brain

Areas of thinking
& planning shrink

___——— Ventricles

/ grow larger

Areas of memory
formation shrink
FIGURE 9.3:

Brian - Normal vs Alzheimer's disease
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Symptoms: Forgetting names, events, or recent conversations, asking the same
questions again and again, difficulty in planning or solving problems, confusion
about time, place, or familiar faces, trouble in speaking or writing, changes in
mood (anger, sadness, fear), difficulty in daily tasks like dressing, or handling
money.

Progression: Alzheimer's disease develops slowly in three stages: ’:’%

1. Early stage: Mild memory loss, forgetting words or nam placing

items.

2. Middle stage: Increased confusion, wandering, t’& recognizing
family, difficulty sleeping, major changes in behavi %

3. Latestage: Severe memory loss, inability to reco& close family, loss of
movement and speech, problems in eatin swallowing, complete

dependence on others. Y
Risk Factors: Certain factors increase the ¢ fdeveloping Alzheimer's:
sor reIp&@had it.
e Genetics: Some genes incragée risk. 6
e Medical conditions:ﬁflood p ﬁjre, diabetes, obesity, and stroke.
iet, Ia&@xercise, little mental activity.

eRs disease

e Age: Mostcommon after 65 yegys
e Family history: Higherrisk if

Early stage Late stage

+  Mild memor& Increases * Severe memory
loss @ confusion loss
* Forget words *  Trouble * Loss of
or es 5 recggnizing 5 movement &
@ family speech
~$ * Problemsin
eating &
swallowing

9.2 Infections of the Central Nervous System
The CNS can sometimes be affected by infections. Two important infections
are meningitis and encephalitis.

1- Meningitis
The infection and swelling of meninges is called meningitis. Meninges are the
FY Y Y L c I Y ¥ ¥ 7
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three membranes that envelop the brain and spinal cord. Meninges are filled
with cerebrospinal fluid (CSF).

Causes: It me be caused by bacteria, viruses, or fungi (rare, mostly in people with
weak immunity). Sometimes autoimmune disorders (the immune system attacks
the body's own tissues) can lead to meningitis. Certain medications can start
drug reactions which cause meningitis. %
Symptoms: Severe headache, stiff neck, high fever, sleepiness or c n.
Treatments: Bacterial meningitis are treated through presiN antibiotics.

Somgtlme§ sterqu are also used .to reduce Pakistan@f\'anded PHEELE
swelling. Viral meningitis are usually milder. There 4, isation (EPI) has
are no specific treatments for other causes of redu acterial meningitis in

meningitis. Medications are used to reduce ren, but viral infections are

inflammation or relieve your symptoms. ,&?\tlll common.

2- Encephalitis

Encephalitis is swelling (inflammation)@er}yraln @Jsually caused by a viral

infection.
Causes: It may be caused byV|rus erpes SI Encephalitis virus is more
common in rice-growing
virus, rabies virus). Encepha from rial or o ;
areas of Asia, including parts
fungal infections are the Ieas mon of Pakistan.
Symptoms: Common toms gh fever,
severe headache, co @m or ntatlon, seizures, difficulty in speaking or

moving. In severe »thep may lead to coma.

Treatments: &ral drugs (for herpes and some other viruses), medicines to

control fev* seizures. Vaccines are available for some causes of meningitis
a

ande litis, but not for all.

$®

FIGURE 9.4: Meningitis and Encephalitis
ey M 2 g
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Table 9.2: Comparison of Meningitis and Encephalitis

Feature Meningitis Encephalitis
Definition | Infection and swelling of the Swelling (inflammation) of the
membranes (meninges) covering | brain tissue itself
the brain and spinal cord !
Main Bacteria, viruses, fungi Viruses, sometimes ba@
Causes parasites
Key Severe headache, stiff neck, high | High fever, se adache
Symptoms | fever, nausea, sensitivity to light, | confusion, s
confusion speech/ ent dlfﬁculty
Treatments |+ Prescribed antibiotics )for « Antivitat drugs (for herpes,

bacterial causes)

e Rest and fluids for viral escribed medicines for fever

causes ‘\ and seizures
* Maedicines for fever ( ) P
Serious Can cause deafness, br. C se paralysis, memory
Risks damage, or death if eated speech problems, or death if

treated

TS
Diagnostic Tests for Ch@nfec(@
|

Doctors use different tes@ config inféctions of the brain and spinal cord.
te

One of the most mn\n st i@arebrospinal Fluid (CSF) analysis. CSF is a
clear liquid prese enin ound brain and spinal cord), and in the
ventricles of t afln and central canal of spinal cord. It protects the CNS and

provides n% . For the chemical analysis of CSF, a needle is inserted into
the lo back to collect CSF from spinal cord.
Norn& is clear and colourless. It contains few white blood cells and

ounts of glucose and proteins. When infection occurs, the following

o s . :
&es occur in the colour, cells, and chemical levels in CSF.

1. In bacterial meningitis, CSF is cloudy with many white blood cells, high
protein, and low glucose level.

2. Inviral meningitis, CSF is clear but with increased white blood cells,
normal glucose, normal or slightly raised proteins level.

3. In encephalitis, CSF has more white blood cells, more protein levels,
and normal glucose. It may also have viral DNA or antibodies.

FY Y Y L ey Y Y ¥ 7
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Other Diagnostic Tools
e MRI and CT scans: Show swelling or damage in brain tissues.
e Blood tests: Detect bacteria, viruses, or body's immune response.

e Electroencephalogram (EEG): Measures brain activity and may show
abnormal patterns in encephalitis.

P\

Table 9.3: CSF Analysis in CNS Infections (‘\\)

Feature Normal Bacterial Viral Meningiti\ gcephalitis
CSF Meningitis A

Appearance Clear Cloudy Clear ,@,‘- Usually clear

White Blood Very few | Very high Modegate Moderate

Cells

Protein Level Normal High /@?ﬂ / slightly High
o~

Glucose Level Normal Low » Normgl{/ » Normal

9.4 Traumatic Brain and@@ @njurles
The brain and spinal cord y delj In Pakistan, traffic accidents are

organs. Any severe fall, tra adeg@n the leading causes of brain and
injury, or act of violencchause el corel dnjuiss, sspeelll

le.
to them. Such mwr@ among young people

re call aumatlc ,
Wearing helmets on motorcycles
injuries. Because t!%zrgan olthewhole ;.4 sing seat belts in cars can
body, damag

em affe®ts movement, preventmany oftheseinjuries.
memory, b r, and even vital functions like

breathin
Sy \Qs

njuries: In mild cases, a person may feel headache, dizziness, or

fusion. Sometimes, there is temporary loss of consciousness. Blurred vision,

difficulty in speaking, and memory loss may also occur. In more severe injuries,
the patient may experience seizures, repeated vomiting, or even fall into a coma.

Spinal cord injuries: A spinal cord injury shows its effects below the level of
injury. For example, if the upper part of the spinal cord is damaged, arms and legs
may be affected. Symptoms include weakness or complete loss of movement,
numbness, and loss of sensation in parts of the body. People may also face

FY Y Y G ) Y Y ¥ ¥ 7
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difficulty in controlling their bladder or bowel. If the injury is high in the spine, the
patient can have serious breathing problems.

Complications

Brain and spinal cord injuries can lead to long-term complications. One of the
most common is paralysis, in which the patient loses the ability to mowg[certain
parts of the body. Many patients suffer from chronic pain, which mak ily life
difficult. Because the brain controls thinking and memory, s@a patients
develop problems in concentration, decision-making, and ;@ms. This can
also lead to depression and anxiety. Spinal cord injuries cause frequent
infections due to prolonged bed rest or use of catheterS\

Rehabilitation Strategies
Rehabilitation is the process of helpin @nts recover and live as
independently as possible.

e Physiotherapy helps strengthen wegk musc and restore movement

through special exercises.
e Speech therapy helps pa th s@or swallowing problems. It
helps them to regain coﬁq at|o kill
e Counselling and ps ogn%d port are also essential because

many patients eprane stre;&5 ness, and hopelessness.
e Occupational @, Py a@p tients in performing daily activities like

eating, dre or wri
o Assisti evices like 'wheelchairs, walking aids, and electronic
co ¥Cation tools are also used to support movement and
c munication.
|Iy support is

$ qually important.
Encouragement

and help from
relatives give
patients
confidence and
hope.

FIGURE 9.5: Rehabilitation strategies after brain or spinal cord injury
gy ] 2 A g g |
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9.4 Stroke and Cerebrovascular Diseases

Diseases that affect the blood supply to the brain are called cerebrovascular
diseases. The most common and dangerous of these is stroke. Stroke is a
medical condition in which poor blood flow to a part of the brain causes cell
death. There are two main types of stroke:

1. Ischemic stroke: This happens when a blood clot blocks a bl essel
in the brain. It is the most common type. Because of the b e,

brain cells do not get oxygen and start dying. ’&
2. Haemorrhagic stroke: This occurs when a blood ve the brain

bursts and there is bleeding. The leaked blood d es brain tissue
and increases pressure inside the skull. This typ sually more severe.

/\Vv
& 2
N \&
(:.@Q S
Risk Factor %oke

Several co s and habits increase the chance of a stroke. High blood

press hyperten5|on) is the most common risk factor. Diabetes, high
I, and heart diseases also raise the risk. Smoking, obesity, lack of

chol
@c activity, and eating too much oily or salty food make the problem worse.
risk also increases with age and family history. In Pakistan, where many
people do not control their blood pressure and diabetes, strokes are becoming
more common.
Symptoms of Stroke

Stroke symptoms usually appear suddenly. A person may feel weakness or
numbness in the face, arm, or leg, especially on one side of the body. This

FY Y Y S ' Y Y ¥ 7
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weakness can progress to paralysis. Paralysis means that the person cannot
move the affected body parts. Paralysis usually occurs on the opposite side of the
body from where the brain is damaged. For example, if the stroke damages the
left side of the brain, the right side of the body may be paralyzed.
Other symptoms include difficulty in $
speaking or understanding words, O
blurred or lost vision, and problems with O
balance. A sudden and severe headache )@
is more common in haemorrhagic ®+

N

strokes.

Doctors use the FAST rule to identify ?\
stroke quickly: ?x
F (Face): Is one side of the face drooping &

(bending)? C) \Q

A (Arms): Is one arm weak or diff (b.
raise? 6
S (Speech): Is speech s%a Q

(Speech): Is speech yiear SN s
strange? FAST method to identify stroke
T(Time):TimetocaJI ency s, simmediately.

Emergency Ma me troke

Stroke needs u@u treatment. In ischemic stroke, doctors use special medicines
(called clo% rs) to dissolve the clot if given within the first few hours. In
haemo@gic stroke, surgery may be needed to stop bleeding and reduce
@ the brain.

sis caused by stroke may improve slowly with treatment and therapy. After
th emergency stage, patients require rehabilitation. Physiotherapy is done to
strengthen weak muscles. Speech therapy supports communication, and
counselling helps to manage stress and depression.

9.4 Diagnostic and Therapeutic Approaches

Doctors use diagnostic tools to find problems in the brain and spinal cord, and
then apply therapeutic methods to manage or cure the disease.

FY Y Y L Y Y Y ¥ 7
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Diagnostic Imaging
1-CT Scan

One of the most common diagnostic toolsis ~ CT scan takes multiple X-ray pictures

the Computed Tomography (CT Scan). ltuses 2t differentangles. When the images
. . are combined, it creates a 3Dgmage.

X-rays combined with computer technology 1 <cans can show abnor like

to produce quick and clear images of bones,  tumors, injuries and dis a@n more

organs and soft tissues. CT scans are detailthananX-ra

particularly important in emergencies such

as stroke, head injury, or bleeding inside the brain. By | at the CT scan,

doctors can distinguish between anischemicand a hae agic stroke.

cf\vv
Q<</ ¥
Q
Q)

FIGUR CT Sca hlne and brain CT scans
2- MRI
Magnetic Resona agn‘@ is a diagnostic tool which uses strong
magnets and ves It credtes highly detailed images of brain tissues. MRI
is slower tha ut provides more details. So, it is useful for detecting tumors,

multlp%er sis, infections, or even very small strokes.

$®

FIGURE 9.8: MRI machine and brain MRI scans
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3-EEG
Electroencephalogram (EEG) records brain electrical
impulses in the form of waves. In this test, small metal _

. called angiography helps
discs called electrodes are attached to the scalp. The i/ \isualize blood vessels
electrical impulses generated by brain cells are in the brain t@tify
recorded as wavy lines on an EEG recording. It is used blockages. O
for diagnosis of brain tumors, damage from head injury,

inflammation of the brain, epilepsy etc. ~\)§
N\

<&

Q (o

FIGURE %EEG proc@e?:l results

Treatment Options 6 5\

After diagnosing the p& doc&;&lecttreatments forit.

Medications: Me% % ost common option. For example, clot-

busting drugs ven in ghemic stroke

Another diagnostic tool

cases if the nt arrives at the hospital
quickly. Sm'ﬂl&ly, antibiotics are prescribed for
bacter eningitis. Anti-seizure drugs are

us @ontrolepilepsy.
ry: In more severe cases, surgery may be
recommended. Surgeons may remove brain  Punjab Institute of Neurosciences

tumors. They can also repair bleeding in (PINS), Lahore, is the largest

haemorrhagic strokes specialized centre in Pakistan that
g ' ) offers advanced diagnostic
Rehabilitation therapies: These are important  facilities like MRI, CT scan, brain

for long-term recovery. Patients recovering angiography etc.
from stroke require physiotherapy to restore

movement. Speech therapy is done to regain communication. Similarly,
Y v vV U Y v ¥ ¥ N
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occupational therapy is good to rebuild independence in daily activities.
Role-Play: Patient Consultation for MRI Scan

Characters: Students will take turns being doctor and patient.

Doctor: Assalam-Alaikum. How are you feeling today?

Patient: Wa-Alaikum-Salaam, Doctor. | have a strong headache since mﬁ%days
Sometimes, | also feel dizzy.

Doctor: Oh! To know the exact cause, | need to see inside your @Qr this, lam

advising you to getan MRl scan.
Patient: Doctor, whatis an MRl scan? Will it hurt me? \

Doctor: No, it will not hurt. MRl means *Magnetlc Reso’ﬁmce Imaging. Itis a big
machine that uses magnets and radio waves tom y clear pictures of brain.
These pictures cantell if thereisa problem I| tion or small stroke.

Patient: Do | have to stay in the hospital f

Doctor: No. Itis a safe test. You will lie nat @d the machine will take
pictures. It makes loud sounds, but Q be saf test takes 20-30 minutes.
e

e MRI?

Patient: And what will you do aft
Doctor: After MRI, | will Io t thm&es Then | can decide the right

treatment.
Patient: Thank you, D@owl stand why MRl isimportant.

6 @XEI‘CISE

A.Select th}gect answers for the following questions.
1. Whigh of these is an early sign of Alzheimer's disease?

Sudden paralysis (b)  Forgetting recent events
S Q) Loss of balance (d) Seizures
WA 45-year-old patient has fever, headache, and stiff neck. What
condition is suspected?
(a) Stroke (b) Encephalitis
(© Meningitis (d) Trauma
3. Which diagnostic test is most useful for identifying CNS infections?

(@) Blood pressure test (b) CSF analysis

© ECG (d) Renal function test
FFY v vV G - . Y Y " 7
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4. Which complication is more common after spinal cord injury?

(@) Blindness (b) Loss of bowel control
(©) Memory loss (d) Skin rash
5. Stroke due to blocked blood vessel is called:
(a) Ischemic stroke (b) Haemorrhagic stroke$
(©) Spinal stroke (d) Transient stroke O
6. A patient develops paralysis of the right side of b% e doctor
suspects:
(a) Stroke in left side of brain Strokeii "*Blde of brain
(c) Alzheimer's disease (d) Spma&fracture
7. Whichrisk factorincreases the chance of stro e most?
(@) High blood pressure (b) cholesterol
(c) Vitamin deficiency ow bIood pressure

8. FAST testis used for early detecti
(a) Alzheimer's disease Q{b

)
() Encephalitis aintumor
9. Whichstepis part ofem cys r&anagement"
(a) Givinginsul' g\ Giving clot-busting drug
ivi [ (d)  Giving painkillers only

(@) G|V|ng yotics Q
10.CSF analysis % cl uid with high white blood cells. This
suggests:

(@) | encephalitis (b) Bacterial meningitis
( Izheimer's disease (d) Ischemic stroke
B. Wy ortanswers.

hatis the main role of the central nervous system?
Differentiate between ischemic and haemorrhagic strokes.
. Why does meningitis cause neck stiffness?
. How can epilepsy be managed in daily life?

. Why is MRI better than CT scan in detecting brain tumors?
. How does physiotherapy help stroke patients?

What does the FAST test check during a suspected stroke?
FYy v vV R Y Y ¥ ¥ 7
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C. Write answers in detail.

1. Describe the role of the brain in controlling body functions and behaviour.
Give examples of voluntary and involuntary actions.

2. Define epilepsy. Discuss its main causes, symptoms, and management

strategies
3. Differentiate between common headaches and migraine. in the
causes, symptoms, and treatment of each. O

4. What are the major causes of Alzheimer's disease? Dra‘q@art to explain
the three stages of Alzheimer's disease.

5. Compare meningitis and encephalitis in terms q&@pes, symptoms, and
treatment options.

6. Explaintheimportance of cerebrospinal SF) analysis.
7. Describe the symptomes, compllcatl an{l treatments of traumatic brain

injuries.
8. Explain how spinal cord injurg ct m t and body functions.
Also describe rehabllltatlo

9. Discuss the risk factor tom emergency management of
strokes. How the FASTéhelp arIy identification of a stroke?

10. Differentiate betw |sche aemorrhaglc strokes. How can each
type lead to par,

11. Describe th%\e fC éqm MRI in diagnosing brain and spinal cord

problems&

12. Discu ; e importance of combining medication, surgery, and
rehabMtation in treating CNS disorders.

Grou vities
$ bel a diagram of the CNS and explain the function of each part.
. Write a short report on the clinical presentation and treatment of
epilepsy.
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MUSCULOSKELETAL SYSOEM

After studying this chapter, students will be able t ,@

« Describe the role of the musculoskeletal
system in  movement, support,

protection.

 Identify the major bones, muscles, and

joints using diagrams or models.

« Explain the causes, symptoms,

management of  osteoarthritis
rheumatoid arthritis.

+ Interpret bone density scan results

The musculoskeletal system is n@
chapter, you will learn about t&r

study some common health

chapter will also descrl e mo

scans. ¢

10.1 Functi \f Mu

assess osteopor :

Describe th s, symptoms, and

prevention oTsSmeoporosis and rickets.

Explain mptoms progression, and

man nt of these disorders.
%?scrlbe diagnostic imaging and

m n treatment options.

RoleZplay ient consultation to explain
e purp @an X-ray.

fb Y muscles, and joints. In this

sculoskeletal system. You will also

@h affect the bones and joints. The
iagnostic tools like X-rays and bone

oskeletal System

The muscuai@c al system is a network of bones, muscles, joints, tendons,

ligaments,

cartilage. This system provides the body with structure, support,

prote and the ability to move. It allows for posture, movement, and

stal\ It also protects vital organs and playing roles in mineral storage and
od cell production. Major roles of the musculoskeletal system are described

next.

1- Movement

The musculoskeletal system makes all body movements
possible. Bones act like hard levers. Muscles are attached

There are more than
600 muscles in the
human body. Almost

to the bones by strong bands called tendons. When a half of our body weight
muscle contracts, it pulls the bone and produces ¢omesfrommuscles.
FFY Y v G s Y Y ¥ 7
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movement. Joints between bones make bending and rotation possible.

Example - Movements of the forearm at the elbow joint: The biceps muscleis
present at the front of the upper arm (part of the arm between shoulder and
elbow). It is attached to the bone of forearm (part of the arm between the elbow
and the wrist). When biceps contracts, it pulls the forearm upward. At same
time, the triceps muscle, present at the back of the upper arm, relaxe en we
straighten the arm, the triceps contracts and the biceps relaxe@hows how

muscles always work in pairs to move bones. '\
Biceps \

/contracts &VV

O W
&

Triceps relaxes—

Flexion 0& &

Q Trice contracts e ——Biceps relaxes
‘\: %
@: Extension
FIGURE 10.1: Movements of the forearm

upport

The musculoskeletal system also gives strength and The skeleton of an adult
makes up about 20% of

shape to the body. Bones form a hard framework, called A T
the skeleton. It supports the whole body. Skeleton bone is the femur (thigh
allows us to stand upright instead. Muscles also keep bone). Itis stronger than
bones in the correct position and help maintain balance. concrete.
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3- Protection

Bones also act |] %ueld and Protect the soft
and delicate ns. For example, the ribcage
protects the Meart and lungs. The skull covers
the \QThe vertebral column guards the
i ord. This protection is important
alse these organs are too soft to bear
injuries.

10 2&5 on human skeleton

FIGURE 10.3:

Ribcage covering the heart and lungs

10.2 Common Musculoskeletal Disorders

Sometimes the musculoskeletal system face different health problems. These
problems are called musculoskeletal disorders. Some disorders affect the bones,
such as osteoporosis and rickets. These disorders make bones weak and soft.
Other disorders affect the joints, like osteoarthritis and rheumatoid arthritis.
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These disorders cause pain, swelling, and stiffness. There are also disorders that
involve the muscles. Muscle disorders lead to weakness, cramps, or loss of
movement.

Table 10.1: Categories of Musculoskeletal Disorders

Bones Joints Muscles
Osteoporosis (weak Osteoarthritis (joint wear) | Muscle @s
bones) (su @n)
Rickets (soft bones) Rheumatoid arthritis (joint | M eakness
swelling)
10.3 Bone Diseases b\

Bones are very important for the support, moven?s, and strength of body.
Sometimes bones become weak or soft dueg o?& in diseases. Two common
bone diseases are osteoporosis and ricketsB0 ect bone health.

1- Osteoporosis
It is a disease in which bones b in, w, d breakable. This disease

mostly affects older people.

Causes: Osteoporosis happe en t);(:se loses too much calcium and other
ing, p lack of exercise, smoking, and less

minerals from the bones
sunlightexposureir;crﬁe ri k@ €oporosis.
Symptoms: Patier@ey su(‘(ém back pain, bent spine, and broken bones
even afteras IFOrinjury.

Prevention; Ratng foods rich in calcium and vitamin D (e.g., milk, yogurt, cheese,

and fi regular exercise, and spending time in sunlight can prevent
0s is. Avoiding smoking and too many fizzy drinks also protects bones.

In Pakistan, many elderly
women develop osteoporosis
because they spend little time
in sunlight and do not drink
enough milk. Doctors often
advise them to walk in the
morning sun and use dairy
products daily.

Normal bone (compact and strong) Osteoporotic bone (porous and weak)

FIGURE 10.4: Bone density scans
FY Y Y L | Y Y Y ¥ 7
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2- Rickets
It is a childhood disease in which
bones become soft and bend easily
due to extreme and prolonged
vitamin D or calcium deficiency.
Causes: The main cause is O$
deficiency of vitamin D, which is
needed to absorb calcium from Q
food. Children who do not get ~\S
N\

enough sunlight or who eat poor
diets are more likely to suffer from

rickets. ?\
Symptoms: Children with rickets ?*
may have weak, soft bones, bent &

legs, bone pain, and slow growth. @
Their teeth may also appear late or @ \
be weak.

Prevention: Spending tlmx &
sunlight, eating vitamin @ O

foods (like milk, eggs, angfgh), and
taking a balanced le@ pre "0 FIGURE 10.5: Symptoms of rickets

rickets.

10.4 Join @ases

Joints are th es where two or more bones meet. q.omalacia is caused -

They helpthe body move smoothly. Sometimes joints severe Vitamin D deficiency

are a by diseases that cause pain and stiffness. inadults. Patient suffer from

Two\MPortant joint diseases are osteoarthritis and Ssgia;‘:ﬂemng' HEEI IS
matoid arthritis.

1- Osteoarthritis

Osteoarthritis is a joint disease in which the smooth covering of bones, called
cartilage, wears away. Due to this, the bones begin to rub against each other. It
causes pain and stiffness. Osteoarthritis is more commonin older people.

Causes: Osteoarthritis usually develops with aging. Heavy weight, repeated
stress onjoints, previous injuries, and weak muscles also increase the risk.
Zhdhaay Fl 2 A g g
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Symptoms: Joint pain, stiffness, and swelling are common symptoms.
Movement becomes difficult, especially

in the knees, hips, and hands. The pain

often increases after work or exercise.

Management: Osteoarthritis cannot be , l
fully cured, but it can be managed. Light O

exercise, losing extra weight, using warm

compress, and taking medicines for pain ,\po

relief help patients. In severe cases, +

doctors may suggest joint replacement @

surgery. FIGURE 10.6:%steoarthritis in fingers
2- Rheumatoid Arthritis V

It is a long-term disease in which the bo Eheumatoid arthritis often starts in
immune system attacks the tissue Iinir@ ;he spagll joints of thle hands and
- : . ingt joints.
joints on both sides of the body. Du e RIS RIS

. . . n are about three times more
joints become inflamed (swollen, ,and ) .

) ) i risk to develop rheumatoid
stiff. It usually affects the jofats flngQ SR i AT

hands, wrists, knees, ankles, f d to%
Causes: The exact caus ot fully;g(:
triggers the immune@ m

n. In rheumatoid arthritis, something
the joints. An infection, smoking, or

physical oremotio ress as triggers.
Symptoms: Joi ecome painful, swollen, and stiff, especially in the morning. It
often affec sides of the body, such as both hands or both knees. Over time,

joints Wecome deformed.
M @ ent: There is no
&1 ete cure, but the

ase can be controlled.

Doctors prescribe medicines
to reduce pain and swelling.
Physiotherapy and light
exercise help to keep joints
flexible. In severe cases,

surgery may be needed. FIGURE 10.7: Normal Vs Arthritic Joints
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Table 10.2: Comparison of Osteoarthritis and Rheumatoid Arthritis

Feature Osteoarthritis Rheumatoid Arthritis
Definition Wear and tear of cartilage in Immune system attacks joints

joints (autoimmune disease)
Common Mostly in older people Can start at any age, ofte%.
Age middle age

Main Cause | Aging, overuse, injury, obesity | Immune system

history ]
Joints Usually weight-bearing joints | Usually smallqaais first (hands,
Affected (knees, hips, spine) feet), th r ones
Symptoms Pain, stiffness, swelling, Pai ellifg, stiffness (especially
limited movement iR mMa¢fning), joint deformity
A\ J
Progression | Slow and gradual over years" C? be faster, causes permanent

~ Soint damage
Management | Exercise, pain medicingg, U Me&@to control immune

weight control, sur S , physiotherapy, surgery in
severe cases e cases

10.5 Muscle Disorde& \ -
funct

The disorders in the structur muscles lead to weakness, pain, or
difficulty in movem two &nmon muscle disorders are muscular

dystrophy and musd\ ?

1- Muscular D{G ophy

It is a group erited diseases that cause slow weakening and loss of muscle
mass.

Caus, Qs caused by mutations in genes passed from parents to children.
Ts Qutations stop the production

proteins which are needed for
muscle growth and repair.

Symptoms: Weakness in muscles
(often starting in legs and hips),
difficulty in walking, frequent falls,

and in severe cases, breathing or heart

problems. FIGURE 10.8: Child with muscular dystrophy
(standing up with difficulty)

Ahdhaay F A g
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Progression: The condition worsens over years, as muscles continuously lose
strength and may even shrink.

Management: There is no complete cure. However, physiotherapy, use of
supportive braces, regular exercise, and certain medicines can help to slow the

progression of dystrophy. R l
2- Muscle Cramps O
Muscle cramps are sudden, involuntary contractions of a musc @en painful
but usually harmless.

Causes: Common causes include ®\‘

dehydration and deficiency of

potassium, calcium, or magnesium ?\
Overuse of muscles during sports or ?\
hard physical work can also result in &
muscle cramps.

Symptoms: Sharp pain in a mus@ \Q

hard lump of tightened muscle t

be felt under the skin.

Progression: Cramps usually@t a fe @(E 10.9: Child with cramp in calf muscle
seconds to minutes an away &thelr own. They may occur repeatedly,
especially during exe\c@or at

Management: stretc%massaging the muscle, drinking plenty of
water, and m ing a diet rich in minerals like potassium and calcium can
help preve amps.

10.6 ctions of the Musculoskeletal System

Th r@culoskeletal system can be affected by infections. These infections may
used by bacteria or fungi that enter bones, joints, or muscles. The two

common infections are osteomyelitis (infection of the bone) and septic arthritis

(infection of the joint).

1- Osteomyelitis

Osteomyelitis is an infection of the bone.

Causes: Bacteria (most often Staphylococcus aureus) spread from the blood or
nearby infected tissue into the bone. It may also occur after an injury, fracture, or
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surgery.

Symptoms: Severe pain in the infected bone; swelling, redness, and warmth over
the affected area; fever and general weakness; difficulty moving the nearby limb.

Treatment: Strong antibiotics are given for several weeks.

2- Septic Arthritis \b
It is an infection inside a joint, caused by bacteria or O
sometimes fungi. Sept,cmgan damage
Causes: Bacteria entering the joint through the ajoinf'W¥h a few days if
bloodstream; direct injury or surgical procedure near n@*&d quickly.

the joint.

Symptoms: Sudden and severe joint pain, usual %nee or hip; swellingand
redness around the joint; fever and tlredness

Treatment: Intravenous antibiotics give |nto the vein and surgery.
10.7 Diagnostic and Ther aches

Doctors use special methods t se p s in the musculoskeletal
system and then decide the be trea

Diagnostic Imaging x
Diagnostic imaging m n creatl pictures of X-rays are the most common

bones, joints, an S usi chlnes The and cheapest imaging tool. X-
facilities is available in

following ar ém n f diagnostic "®Y®

ollowing are th © of diagnostic many hospitals of Pakistan. MRI

imaging: @ and CT scans are available in

X-ray: ShouA roken bones, bone infections, or bigcities butare costly.

jointp ms.

CT @ (Computed Tomography): Gives a 3D image of bones and joints,
lin complex fractures.

MRI (Magnetic Resonance Imaging): Shows detailed pictures of soft tissues
like muscles, ligaments, and ]
cartilage.

Bone Scan: Uses a small amount
of radioactive substance to
detect bone infections or tumors.

FIGURE 10.10: X-ray, CT scan and MRI scan of normal knee joint
Zhdhaay _F9 g
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Table 10.3: Diagnostic Imaging Tools of the Musculoskeletal System

Tool What It Shows Advantages Limitations

X-ray | Bones, fractures, joint | Quick, cheap, widely Cannot show soft
problems available tissues clearly

CcT Bones and joints in More detail than X-ray, Higher radia%

Scan | 3D view useful for complex costly O

fractures

MRI Muscles, ligaments, Very detailed images of Ex @, not easily
cartilage, spinal cord | soft tissues e everywhere

Bone | Infections, tumors, Detects problems not uires radioactive

Scan hidden fractures in visible in X-ray ye, limited use
bones

Common Treatment Options

The following are the major treatments o I skeletal problems:

Medicines: Pain relievers, antlblotl% fectl\%and anti-inflammatory

drugs are commonly used.

Physiotherapy: Exercises an ements %t help strengthen muscles,
improve flexibility, and reduceRa

Surgery: Used in severg,caSes, suc#@epairing broken bones, replacing

damagedjoints (hip{k eplace or removing infected tissue.

Lifestyle Changes; lar exercise, and avoiding smoking support
recovery and pre\% uture prodlems.

Knee damg Knee after

by art% replacement
@ Joint replacement surgery (like
knee replacement) is becoming

more common in Pakistan,
especially in older people with
severe arthritis.

FIGURE 10.11: Knee Replacement
Ahdhaiady P 0 A g |
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Role-Play: Explaining the Purpose of an X-ray
Characters: Students will take turns being doctor and patient.
A patient has pain in the arm after falling. The doctor suggests an X-ray.
Doctor: Assalam-Alaikum. How are you feeling today?
Patient: Wa-Alaikum-Salaam, Doctor. My arm hurts after | fell yesterday. $
O

Doctor: | see. Your arm may have a fracture. To
checkit, I suggest an X-ray.

Patient: Whatis an X-ray, doctor? QO
Doctor: An X-ray is a special picture of your bones. \

It helps us see if your bone is broken or not. +
Patient: Will it hurt? \@

Doctor: No, it does not hurt. You just need to sit

still for a few seconds while the machine takes the ?‘Q

picture.
Patient: Is it safe?

Doctor: Yes. It uses a very small amou (} @

radiation, and it is safe for you. % \

Patient: Okay, doctor. Thank you for exp@g. 0'

Doctor:You'reweIcome.AftertheX—%w iIIknO\(he eatment for your arm.
%x@ﬁse

A. Select the corré@?ers ‘e'following questions.

1. Biceps and tig musc Ip in moving:
@ Fo é (b)  Leg

(c) (d)  Neck
2. W&@iisease is caused by low bone density?
Rickets (b) Osteoporosis

$ Arthritis (d) Cramps

3. A child with bowed legs suffers from:

(a) Osteoporosis (b) Rickets
() Arthritis (d)  Dystrophy

4. Which arthritis is caused by wear and tear of joints?
(a) Septic arthritis (b) Rheumatoid arthritis
(c) Osteoarthritis (d) Gout
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5. Rheumatoid arthritis is different from osteoarthritis because it:
(@) Happensonlyinold age (b) Is an infection of bone
(c) [s an autoimmune disease (d) Affects only knees

6. Afarmergetsleg crampsin summer. What is the most probable cause?
(a) Overeating (b) Dehydration

(c) Lack of sleep (d) Weak joints
7. A 60-year-old woman'’s bone density scan shows low d@What risk

is high?
(@) Muscular dystrophy (b) ®+
(0 Osteoporosis Art

8. Achild often falls and struggles to cllmb sv his may be:

(a) Muscle cramps uscular dystrophy

(c) Osteoarthritis mfectlon
9. Which treatmentoptionis usef r evere |s7
(@) Jointreplacement surg r|nk|ng more water
() Simple massage Antibiotics
10.A doctor wants to see tlsQ that &Qoone at a joint. Which test should
be advised?

() %0 (b)  X-ray

(c) CT Sc 6 (d) Ultrasound
B. Write sho wers.

&%es the musculoskeletal system help in protection of internal

$ escribe how biceps and triceps work together to bend the forearm.
3. Compare osteoporosis and rickets in terms of causes.

4. What are two key differences between osteoarthritis and rheumatoid
arthritis?

5. Why are children more likely to develop rickets than adults?

6. A bone density scan shows very low density in a 65-year-old woman.
What does this indicate?
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7. Describe the main difference between muscular dystrophy and muscle
cramps.

8. Whatare two main symptoms of septic arthritis?
9. Which diagnostic tool is better for seeing muscles: X-ray or MRI? Explain

briefly \ I
10. A farmer develops leg cramps while working in the field. Whai@w e the
likely cause and a quick remedy?

11. Look at the picture of a surgery. Why is this surger@and in which

diseaseisitcommon?

Knee Jf{]t?y\
@ X
N @

6 QOI%O After
\
e

1 cribe in detail how the musculoskeletal system works in movement,
$ support, and protection of the body. Give examples.
2

. Explain with the help of a diagram how biceps and triceps help in
bending and straightening the forearm at the elbow joint.

3. Define osteoporosis. Discuss its causes, symptoms, and prevention.

4. Define rickets. How does it develop in children, and how can it be
prevented in Pakistan?
5. Compare osteoporosis and rickets in terms of causes, symptoms, and

prevention.
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6. Differentiate between osteoarthritis and rheumatoid arthritis. Explain
their causes, symptoms, and management.

7. Explain muscular dystrophy in detail. Include its causes, symptoms,
progression, and management.

8. During a cricket match, Pakistani fast bowler, Shoaib Akhtar su%gly
experienced severe leg cramps when he was bowling. Eprair@ ause
and management.

9. Describe septic arthritis. Explain its causes, symptomj)@treatment

options.
10. Compare osteomyelitis and septic arthritis in t f site of infection,

symptoms, and treatment.

11. Write a detailed note on diagnostic ima hls. Explain their uses,
advantages, and limitations. &

12. Explain the common treatment o@s for, uloskeletal diseases.

Give examples. @ (b'\

Group Activities
1. Label a diagram of the &sculosk&%l system and explain the function

of each part. 5\
2. Write a short re @n the i?f\iga presentation of rheumatoid arthritis.

3. Create a post the i nce of calcium and Vitamin D for bone

health. ,&6
AQ)

&
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ENDOCRINE SYSTENbO

After studying this chapter, students will be able t ,\'

e Describe the role of hormones in < Describe the
regulating body functions (e.g., managemen etes mellitus (Type 1
metabolism, growth, reproduction). and Type 2) an8aypoglycemia.

Identify the major endocrine glands and -+ Demons bIood glucose monitoring
their hormones using diagrams or models. and i ministration.

mz

Explain the causes, symptoms, and - la causes, symptoms, and
management of pituitary disorders (e.g., (g nt of PCOS.
I

gigantism, diabetes insipidus).

in inciples of diagnostic tests
« Describe the causes, symptoms, d co treatment options (e.g.,
treatment  of hypothyr0|d|sm ho% lacement therapy).

v symptoms, and

hyperthyroidism. ormone level test results to
* Interpret thyroid function tests (g.g., , iaghofe reproductive hormone disorders.

T3, T4 levels) to diagnos %yrmd . le-play a patient consultation to explain

disorders. O1e purpose of a hormone level test.

The endocrine syster@rols @gfunctlons with the help of hormones.
Hormones are spec ical ngers made by endocrine glands. In this
chapter, you WI||@ the nﬁendocrme glands and their roles. You will also
study commo ases related to endocrine system.

11.1 In uctlon to Endocrine System

Our % controlled by two important systems. The first one is the nervous
hich works with electrical signals. It controls body actions very quickly,
e effect does not last long. The second system is the endocrine system,
which controls the body through chemical messengers called hormones. The
endocrine system works slowly, but its effects remain fora long time.
Hormones are special chemicals made by endocrine glands. Hormones are
released into the blood which carries them to different parts of the body. When
they reach their target organ, they give signals and control its activity. In this way,
hormones regulate many body functions such as growth, metabolism,
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reproduction, mood, and balance of body conditions like sugar level in the

W Endocrine System

blood.
Table 11.1: Comparison between Nervous System and Endocrine
System
Feature Nervous System
Type of signal Electrical signals (nerve

impulses)

Endocrine Syste
Chemical signalo% -

(hormones) N\

Speed of action

Very fast (in seconds)

Slower ( $ ot days)

Duration of
effect

Short-term

Way of working

Through nerves

Long—la‘
Tﬁ&h blood

wth, metabolism,
reproduction

Thinking, memory, muscle
movement, reflex actiop

Examples of
control

Important Endocrine Glands and $heiNHormones

You have studied the endocrine glan%
will recall the major learnings.

1- Pituitary Gland Q

It is present in the brain. It x

glands. It makes severa
hormone (GH), WhJ

iliny

r gland and controls many other

s th
ormone % important hormone is the growth
s bo

logy course. Here, you

the thyroid , adrenal glands,
and reprgduc®ve glands.

2-T Gland

1.1:1tis present in the neck. It

uces the hormone thyroxine. It

increases the metabolic rate and so

produces heat. The second hormone

i.e., calcitonin transfers calcium from

blood to bone. In this way, it
decreases blood calcium levels.

3- Parathyroid Glands
Zhdhaady K 2 A g g

and muscles to gr U|ta %
also produces E es that control
g

FIGURE 11.1: Important endocrine glands
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The four parathyroid glands are attached to the back of thyroid. They secrete a
hormone called parathormone. It stimulates the transfer of calcium ions from the
bones to the blood.

4- Pancreas

Pancreas is located behind the stomach and in front of the spine. It h&*&ecial
endocrine cells called the islets of Langerhans. They secrete two ho es i.e.,
insulin and glucagon. Insulin lowers the blood glucose lev I@ contrast,
glucagon stimulates increases the blood glucose level. ®

&E Pancreas is also a part of

estlve system, where it acts

a ducted (exocrine) gland
and secretes digestive

x\ox

FIGURE@ancrea
*
5. Adrenal Gland% %0

There are two al glands, one present
above eachk .Each adrenal gland has
an inngrgeddlla and an outer cortex. The
adre dulla produces two hormones:

| g’mrine (adrenaline) and nor-

inephrine (nor-adrenaline). These
hormones take part in the emergency
responses of the body. The adrenal cortex FIGURE 11.3: Adrenal gland
secretes hormones cortisol and aldosterone. Cortisol promotes the production
of glucose from proteins. Aldosterone stimulates salt and water retention by
kidneys. So, it raises blood pressure and volume.

6- Gonads (Ovaries in females and Testes in males)
The ovaries in females produce hormones called estrogen and progesterone.
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These hormones control female reproductive functions, menstrual cycle, and
pregnancy. The testes in males produce the hormone testosterone, which
controls male reproductive functions, sperm production, and body features
like deeper voice and muscle growth.

11.2 Role of Hormones in Regulating Body Functions
Hormones are the chemical messengers in our body. When blood c@ﬁm to

different organs, where they give instructions to work properly, is way,

hormones keep the body balanced and healthy. Q

Regulation of Growth: Hormones play very important r ’ﬁu growth. For
example, the growth hormone from pituitary gland he s and muscles to
grow. Without this hormone, a child may not grow norm

Regulation of Metabolism: Hormones also ¢ the rate of metabolism in
the body. It is done by the thyroxine hor |ch is produced by thyroid
gland. If too much hormone is made, the ecomes overactive. If too little is
made, the body becomes slow andt|

Balance of Glucose: Hormones |n ke e baIance of sugar in the
blood. The pancreas makes ¢ns whic ers blood sugar, and other
hormones that raises it when &ed Thi nceis very important for life.
Control of Emotions ress; ones affect mood, emotions, and
response to stress. For ple; dyr tress, adrenal glands release adrenaline.
It prepares the bod% qui ncreasing heartbeat and breathing.
Regulation of d stem: In females, estrogen and progesterone
control the trual cycle and help in pregnancy. In males, testosterone
controls sperM production and male body features.

1.2: Examples of body functions controlled by hormones

Function | Example of Hormone Gland
Growth Growth hormone (GH) Pituitary
Metabolism Thyroxine Thyroid
Blood sugar Insulin Pancreas
Reproduction Estrogen, Progesterone, Testosterone | Ovaries/Testes
Stress response | Adrenaline Adrenal

11.3- Pituitary Gland Disorders

The pituitary gland is the master gland because it controls many other endocrine
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glands. If this gland does not work properly, it can cause health problems. Two
common disorders are gigantism and diabetes insipidus.

1- Gigantism

Gigantism is a disorder in which a child grows abnormally tall and large because
the body makes too much growth hormone.

Cause: Gigantism happens when the pituitary gland makes too growth
hormone during childhood, before the bones have stopped gr

Symptoms: Abnormally tall height, large hands and fegtN\ghlarged facial
features; weakness and joint pain. +

Management: Treatment usually involves medicines t(;Sawer the production of
growth hormone. If a tumor of pituitary gland ausing extra hormone
production, surgery may be done to remove&%or.

2- Diabetes Insipidus
Diabetes insipidus is a disorder in w % ody Q& keep the right amount
of water. The patient passes a Iarg tofd;j i

Cause: Diabetes insipidus ha;@sa hen&fe1 tuitary gland does not make
enough hormone called AI@ ntid ormone), or when the kidneys

cannot respond to thiwone. N@this hormone is responsible for the

reabsorption of water ephr idneys.

Symptoms: The p@l pass e amount of urine, He feels thirst all the time.
If the loss of w ot replaced, dehydration can occur.

Management:“featment includes giving medicines that replace ADH or help
the %save water. Drinking plenty of water is also important.

1 yroid Gland Disorders

now that thyroid gland produces the hormone thyroxine, which controls
the body's metabolism. Abnormalities in this gland lead to two common
disorders: hypothyroidism and hyperthyroidism.
1- Hypothyroidism
Hypothyroidism means less than normal production of thyroxine hormone.
Because of this, the body's metabolism becomes very slow.
Causes: It may occur due to iodine deficiency in the diet, damage to the thyroid
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gland, orautoimmune diseases (body's defence system attacks the thyroid).

Symptoms: Patients feel very tired and weak. They may gain weight even
without eating much. Their skin becomes dry, and their face may be swollen. In
children, this condition can slow down growth and learning.

Treatment: Hypothyroidism is usually treated with medicines that re@ the
missing thyroid hormone. A diet with enough iodine (like iodized @ s also

important. O
2- Hyperthyroidism ’\\'Q
@“&r‘

It is a disorder in which the thyroid gland makes too muc oxine. Because of
this, the body's metabolism becomes very fast. \

Causes: Sometimes the body's own defence syste metimes, the pituitary

. land kes t h
causes the thyroid gland to work too har ?& el eless T e
Jion,

o ) - thyroid-stimulating hormone
condition is called Graves' disease. In this gon (TSH), which forces the
the gland makes extra hormone. Somgtineg, sm @roidto overwork.
nodules can form inside the thyrg ich st

making extra hormone. Too muc ine in th gy can also push the gland to

\

Symptoms: Patients feel rest@and n s. They lose weight even if they eat a
lot. Their heartbeat be very and they may sweat more than usual. In
some cases, the eye$ ulge d.

Treatment: Me c%s are uﬁwat reduce thyroid hormone production. In
some casesﬁ orradioactive treatment is used to remove or destroy part of
the thyroid d.

make extra hormone.

T \Q! Comparison Between Hypothyroidism and Hyperthyroidism

ure Hypothyroidism Hyperthyroidism
finition | Thyroid gland does not make | Thyroid gland makes too

enough thyroid hormones. much thyroid hormone.

Main Lack of iodine or underactive | Overactive thyroid gland or

Cause thyroid gland. swelling in the gland.

Common | Tiredness, weight gain, dry Weight loss, fast heartbeat,

Symptoms | skin, slow heartbeat, feeling | sweating, nervousness.
cold.

FY Y Y R Y Y Y ¥ 7



1'!A Health Sciences

Thyroid Function Tests

Chapter-11 A1 [T RS 50

Special blood tests can help to check if the thyroid gland is working properly.
These tests measure the levels of three important hormones: TSH, T3, and T4.

TSH (Thyroid Stimulating Hormone)

TSH is made by the pituitary gland. It works like a signal to the thyr0| dto
produce T4 and T3 hormones. In adults, its normal value in bloo to 4.5
mlIU/L (milli-International Units/litre). A "milli- mternatlo is one-

thousandth of one International Unit.

T4 (Thyroxine)

It is made by the thyroid gland. It is the less |ntemat’3u| Unit (1U) is the quantity
active. Majority of it is converted to T3 form.In  of stance, such as a vitamin,
adults, its normal value is 5.0 to 12.0 pg ne, or toxin, that produces a

ecified effect. For example, an 1U
(micrograms/decilitre). A microgram (P- of vitamin E is the specific biological

one- m|”|onth (1/1 000 OOO) Of a gra ac&lVv f 0.671 m||||grams of
decilitre (dL) is one-tenth of a litre. % %
T3 (Triiodothyronine)

It is also made by thyroid gl s&s thea &form of the hormone. In adults, its
normal values is 80 to 220 ng@ (nan /decilitre). A nanogram (ng) is one-
billionth of agram, and e ||tre| -tenth of a litre.

Interpreting Res

u
e [fTSHishi @TS/T low, it indicates hypothyroidism.

e IfTSH ’ﬁé a.nd T3/T 4 | Table 11.4: Thyroid Function Tests
are it indicates | tgy | evel [ T3/T4 Levels | Condition
&rthyrmdlsm. High Low Hypothyroidism
$ all levels are normal, | | ow High Hyperthyroidism
the thyroid is working | Normal Normal Normal Thyroid

properly.
Activity: Reading a Thyroid Test Report
* Look at the following report and decide: Is it hypothyroidism, hyperthyroidism, or
normal thyroid function?

Test | Patient’s Value | Normal Range |
TSH | 0.1 mIU/L 04 -4.5 mlU/L
T4 | 14.2 pyg/dL 5.0-12.0 pg/dL
T3 | 210 ng/dL 80 - 220 ng/dL
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11.5- Pancreatic Disorders

The pancreas produces insulin hormone that controls the level of sugar (glucose)
in the blood. Abnormalities in pancreatic hormones leads to disorders like

diabetes mellitus and hypoglycemia.

1- Diabetes Mellitus
Diabetes mellitus is a disease in which blood sugar levels sta@er than

normal. There are two main types: ,@

The word "diabetes” means “to pass through,” because patients @% ot of urine. The
word “mellitus” means “sweet like honey”. It is because in old octors tested urine

tofind out if it was sweet due to sugar. ?“
Type 1 Diabetes

It is the condition when body cannot make insulin because the pancreas stops

producing it.
Causes: Damage to insulin-makj %&'s of’%& to the immune system

attacking them.

Symptoms: Excessive thirst, @ ent rl@ n, weight loss, tiredness, and slow
healing of wounds. K

Management: Regul ulin r‘@’\ns, healthy eating, exercise, and blood
sugar monitoring.

Type 2 Diabe

It is the conA'tlon when body makes insulin, but cells do not use it properly

ptoms: Similar to Type 1 but usually milder in the beginning, such as
tiredness, blurred vision, and frequent infections.

Management: Healthy diet, regular exercise, oral medicines, sometimes insulin,
and blood sugar monitoring.

Insulin was discovered in 1921 by two Canadian scientists, Frederick Banting and Charles
Best. Before this discovery, people with Type 1 diabetes could not survive!
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Table 11.5: Difference Between Type 1 and Type 2 Diabetes

Feature Type 1 Diabetes Type 2 Diabetes

Age of Usually in children and Usually in adults (but also in

Onset young people teenagers now)

Insulin Pancreas makes little or no | Pancreas makes insulin, but

Production | insulin body cannot use it wel\\G

Main Cause | Body's immune system Overweight, poor gk ck of
destroys insulin cells exercise, familwlg

Symptoms | Sudden, severe (thirst, Slow, mild at iredness,
urination, weight loss) blurred vigign

Treatment Insulin injections for life HealthWyle tablets,

H?mes insulin

2- Hypoglycemia ,&?“
It is the condition where blood sugar levgtbe®mes too low.

Causes: Taking too much insulin, skipfi eals, ing too much without
eating, or certain medicines.

Symptoms: Sweating, dizzinex%ing, h{g , headache, irritability, and
fainting if severe.

Management: Immedia Q (such as glucose tablets, fruit juice,
or sweets). For Iong,t@@eve %roper insulin dose and regular meals

are important. cm

Classroom Activi cking Blood'Sugar and Using Insulin

Part A: Blood e Monitoring (demonstration by teacher)

Materials N : A glucometer (blood sugar testing machine), Test strips, A lancet (small

needle @ger prick), Cotton swab
Pro e%
1

ands with soap and water.

t a test strip into the glucometer.
3. Use the lancet to prick the finger-tip gently.
4. Place a drop of blood on the test strip.
5. Wait a few seconds for the glucometer to show the blood sugar level on its screen.
6. Record the reading (e.g., normal, high, or low).
Part B: Insulin Administration (Demonstration Only)
(This is a demonstration by the teacher/health worker. Students should not inject themselves in
class.)
Materials Needed: Insulin pen or syringe (with dummy saline for practice), Cotton swab,
Model or dummy skin pad (for safe practice)
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Procedure:

1. Clean the injection site with a cotton swab.

2. Fill the syringe or set the insulin pen with the correct dose.
3. Hold the skin pad, insert the needle at a 90° or 45° angle.
4. Push the plunger to inject.

5. Remove the needle and press the site gently

11.6 Reproductive Hormone Disorders OE
When reproductive hormones are not balanced, different he lems can
appear. Such problems are called reproductive hormone di s. One of the

most common reproductive hormone disorders in fema@
Syndrome (PCOS).

Polycystic Ovary Syndrome (PCOS)

It is a condition that affects females during eproductive years. In this
disorder, the ovaries produce too much rmone (androgen) The
ovaries may also develop many sm led IIed cysts. It disturbs
the normal reproductive cycle an %ﬁuse in
Causes: The exact cause of P not co p@ly known but some factors
play an important role: {
e Hormonal imbal xtra t|on of male hormones by ovaries.
e Insulin reS|sja he 0 es not use insulin properly, which
raises bIoo ses androgen levels.

e Family PCOS cah run in families.

o LifestyJeOvereating, obesity, and lack of exercise can make the
dition worse.
Sy s:Irregular or absent menstrual cycle; hair growth on the face, chest, or
@ cne and oily skin; weight gain, hair thinning on the scalp; difficulty in
oming pregnant.

FIGURE 11.4: Normal and polycystic ovaried
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Treatment: PCOS has no complete cure. But the symptoms can be controlled by
lifestyle changes (healthy eating, exercise) weight loss, medicines (to regulate
reproductive cycle), and long-term care (regular medical check-ups).
Hormone Level Tests

Doctors check the level of reproductive hormones in the blood to dia@*ge a
disorder. The main hormones tested in females are FSH (Follicle Stir@ ing
Hormone), LH (Luteinizing Hormone), Estrogen, and Progest males,
important tests include Testosterone and sometimes FSH T\$’

Example: Hormone Levels in PCOS

In women with PCOS, the hormone levels often look nt from normal:
e LH (Luteinizing Hormone) is higher than no
e FSH (Follicle Stimulating Hormone)& or low.

e Androgens (male hormones like rone) are hlgher

e Progesterone may be low du of ov
Sample Report 1

Patient’s Qormal$ .
Hormone : Interpretation
L

Value f\ S (i
LH 1410/L . M |5- 18] High LH and
FSH A0/ | 480 UL testosterone with

Testosterone | Highh\\J Yol to normal normal FSH suggest
V; PCOS.

Table 11.6: (zmmon Hormonal Disorders

Disorder Cause Symptoms Treatment /
Q Management
G @sm Too much Unusual height, | Surgery or
$ Growth large hands medicines to
Hormone (GH) and feet, reduce GH
in childhood headache, joint | production
pain
Diabetes Less ADH from  Excessive Hormone
Insipidus pituitary urination, replacement
extreme thirst,  (synthetic ADH),
dehydration plenty of water
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Hypothyroidism | Too little Tiredness, Thyroid hormone
Thyroid weight gain, tablets
Hormones (T3, slow heartbeat,
T4) swelling of face
Hyperthyroidism Too much Weight loss, Medicines to
Thyroid fast heartbeat,  reduce thyOs
Hormones (T3, sweating, activity ry, or
T4) anxiety, bulging radj iodine
eyes X\
Diabetes No insulin Thirst, frequentémin injections,
Mellitus (Type 1) | production urination iet control,
weight lo exercise
tiredn ?\
Diabetes Body cells ryﬁn Healthy diet,
Mellitus (Type 2) resistant to exercise, tablets,
insulin sometimes insulin
ect@
blurredision
Hypoglycemia Too mu ting, Quick sugar intake
insulin iness, (juice, glucose),
shaking, adjusting insulin

Ovary

Synd e)
v

PCOS (Polycé}o6

hunger, fainting

Too much Irregular
androgen and periods, extra
imbalance of hair growth,
LH/FSH acne, weight
gain, infertility

dose, regular
meals

Lifestyle changes,
birth control pills,
insulin-sensitizing
medicines, fertility
treatment

.7 Diagnostic and Therapeutic Approaches

Doctors use diagnostic tests to find out if a person has a hormonal disorder.
These tests measure the amounts of hormones in blood or urine. Once the
problem is found, treatment is started.

Diagnostic Tests

Blood tests: These are the most common. A blood sample is tested for
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hormones such as T3, T4, TSH (thyroid), insulin, or reproductive hormones.

Urine tests: These are used to measure hormones released in urine over 24
hours.

Imaging tests: Ultrasound, CT scan, or MRI are used to see if a gland has

grown too big, has a tumor, or has cysts. \ l

Therapeutic Approaches

Hormone Replacement Therapy (HRT): If the body is not
hormones, artificial hormones are given in the form of tabl ctions, or

patches. Example: thyroid hormone tablets in hypothyrojel
Medicines: Drugs can reduce the effect of extra horm , such as

antithyroid medicines in hyperthyroidism or med| to improve insulin use

in diabetes. Y
Insulin Therapy: Patients with Type 1 di & d regular insulin injections

because their pancreas cannot produ
Surgery: If a gland has a tumor o %ducm @‘xuch hormone, surgery
may be needed.

Lifestyle management: A h&/ diet, |se and regular medical check-
ups are important parts of t ny endocrine disorders.

le-p ent Consultation
Characters: Students \ e tur doctor and patient.
Doctor: Good m& ow are you feeling today?
Patient: Docto | very tired these days. | have gained weight even though | don't eat
much.
Doctor:\@erstand. Sometimes these problems are caused by the thyroid gland. To check
d

thi to do a blood test
&tz What will this test show?
or: This test will measure the levels of three hormones: TSH, T3, and T4. If T3 and T4 are

low and TSH is high, it means your thyroid is underactive. If T3 and T4 are high and TSH is
low, it means your thyroid is overactive.

Patient: s the test painful?

Doctor: Not at all. It is just a small blood sample taken from your arm. The test helps us
understand what is happening inside your body so we can give the right treatment.

Patient: Thank you, Doctor. | feel better knowing why this test is important.
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Exercise

A. Select the correct answers for the following questions.
1. Why is pituitary called the master gland?
(a) It stores hormones (b) It controls other glands $
(c) It makes glucose (d) It requlates breathing O
2. Excess growth hormone in childhood causes: O
(@) Dwarfism (b) Diabetes
(c) Gigantism (d) Obesity ®+
3. Which hormone helps prepare the body for stress
(@) Insulin (b) Cortisol

(@) Estrogen TS)K
4. Which hormone controls blood su
(@) Thyroxine @ lin \@

(c)  Estrogen Q Corti
. Which test helps monltor es?

5
(@) ECG (b) @od glucose test
(0) MRI -ray
6. Which treatmen Qmmo oth Type 1 and Type 2 diabetes?
(@)  Surge %b) Insulin injection
%ets Exercise & diet
7. Wha m§be the cause of hypoglycemia?
\éoo much insulin (b) Too much thyroxine
\S Too little estrogen (d) Too little cortisol
A patient with high TSH but low T4 may be suffering from:
(a) Hypothyroidism (b)  Hyperthyroidism
(c) Diabetes (d) PCOS
9. Indiabetesinsipidus, the main problemis:
(@) Lack of insulin (b) Lack of ADH

(c) Extra growth hormone (d) Extra thyroxine

FY Y Y R o Y Y Y ¥ 7



LA Health Sciences W Endocrine System

10.A female patient’s hormone test shows: high LH, high testosterone,

1.
2.

B. Write shortanswers. %

irregular menstrual cycles. This suggests:
(a) Diabetes mellitus  (b) Hypothyroidism
(c) PCOS (d) Gigantism

What is the main role of hormones in the body? Give two examg

@

How does the endocrine system differ from the ne ™

controlling body functions? ‘\

Define gigantism. How does it differ from dwarfls

4. What are the main symptoms of diabetesin |d

5. Compare hypothyroidism and hyperthv??n in terms of hormone
level.

6. How can thyroid function test T3 @help doctors make a
diagnosis?

7. Differentiate between Typ %pe (&fes mellitus.

8. H0W|sbloodglucosem ito nguse&lforadlabetlcpatlent?

9. Whatarethecommon pto OSinyoungwomen?

1.

2.

N\

7.

10. How does PCOS @ horn@gbalance inthe body?
*
C. Writeanswersj Qil. %

Explain %rmones reyulate metabolism, growth, and reproductionin
theh body. Give examples of specific hormones.

uss the similarities and differences between the nervous system and
ndocrine system in controlling body functions.

xplain the causes, symptoms, and management of gigantism.

Discuss the causes, symptoms, and management of diabetes insipidus.
How does it differ from diabetes mellitus?

Explain the causes, symptoms, and treatment of hypothyroidism and
hyperthyroidism.

Describe how thyroid function tests (TSH, T3, and T4) are interpreted to
diagnose thyroid disorders.

Discuss the causes, symptoms, and management of Type 1 diabetes
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mellitus. How does it differ from Type 2 diabetes mellitus?

8. Discuss the causes, symptoms, and management of hypoglycemia. How
can it be prevented in diabetic patients?

9. Discuss the causes, symptoms, and treatment options for polycystic ovary
syndrome (PCOS).

10. Describe the principles of diagnostic tests and explain h rmone
replacement therapy works as a treatment. 6
Group Activities

1. Label a diagram of the endocrine system and ex @k function of each
gland.

2. Write ashortreporton the clinical prese atiqA ahd treatment of diabetes
insipidus and diabetes mellitus.

3. Createarowchartshowingthemm ent of Type 2 diabetes.
n

4. Write a reflective note on the }
endocrine disorders. Q

ceq diagnosis in managing
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After studying this chapter, students will be able tc Q

« Describe the causes, symptoms, and treatment of ast Type 1 diabetes.
treatment of respiratory and < Explain the i nce of immunization,
gastrointestinal infections. nutrltlon and hygiene in child health.

+ Explain the symptoms, complications, and * Demons proper  hand-washing
prevention of vaccine-preventable te to prevent infections.
diseases. vel@p a vaccination schedule for a child

+ Describe the causes, symptoms, and onna onaI guidelines.
management of stunting, wasting, an Slgn a nced meal plan for a
childhood obesity. @ malno chlld.

e Describe the causes, symptoms

Pediatrics is the branch of m@:me fcx on the health and care of babies,
tre

children, and teenagers iatricia t a wide range of childhood illnesses

and guide famllles ra hy children. Their work includes physical

health, mental w @ g, nut » growth monitoring, and iliness prevention.

Unlike adults, ren need speC|aI care because their bodies and immune

systems ar veIoplng. Pediatric care also involves regular checkups, health

educaﬁgor parents, and the early detection of health problems to ensure
@ elopment.

Common Infections in Children

Children frequently catch infections due to their developing immune systems.
Common illnesses spread through contact with germs found in the air, water,
food, and unclean hands. Two main types of infections in children are
respiratory and gastrointestinal.

Respiratory Infections

Respiratory infections are illnesses that affect parts of the respiratory system,
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such as the nose, throat, windpipe, and lungs. These infections can be caused
by viruses, bacteria, or other microorganisms and are very common in
children due to their developing immune systems.

These are usually spread through: Coughing or sneezing (droplets in the air),
touching contaminated surfaces, close contact with infected individua%
Examples: Common cold, pneumonia, bronchitis, flu Q
Symptoms: Coughing, sore throat, fever, nasal blockage, shortn@) breath

Treatment: Rest, warm fluids, fever control, and antibiotics terial
infections. Some infections like flu can be prevented by vatemation.
Gastrointestinal Infections \

Gastrointestinal infections are illnesses that affec?o stomach, intestines, or
b

digestive tract. They are commonly caused b v?s , bacteria, or parasites that
enter the body through contaminated food‘&(e ) or poor hygiene.

These infections are especially dangerg fo your@lren as they can lead to

dehydration and malnutrition if not tf§gfegd prop
Common Causes: Eatin Qlean or er-cooked food, drinking

contaminated water, poor h hygien er using the toilet, dirty feeding
bottles or utensils

Examples: Diarrhea, v
Symptoms: Loose .

ing, rot& food poisoning
S, s% ain, vomiting, dehydration
Treatment: Oral{e-&fdration salts (ORS), clean drinking water, and light meals.
Severe case;@peed hospitalization.

Oral Rehydra Solution (ORS)

ORS he vent and treat dehydration caused by diarrhea and vomiting.

In @ts for Homemade ORS:
° iter (about 5 glasses) of clean water
D level teaspoons of sugar

e 4 level teaspoon of salt

Method to Prepare at Home:

e Wash your hands and use clean utensils.

e Mix6 level teaspoons of sugarand ' level teaspoon of saltinto 1 liter of (boiled clean water.
e  Stir well until the sugar and salt dissolve completely.

Give small sips frequently to the patient after each loose motion or vomiting episode.
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Prevention Tips
e Wash hands with soap regularly Breastfeeding in the first 6
e Drink safe and clean water months gives babies natural
e Eat hygienic and well-cooked food immunity and lowers the risk
of infections.
e Get vaccinated on time ( Rota virus \E
vaccine part of EPI program) O

e Wear face mask to avoid infection during flu season. O

12.2 Vaccine-Preventable Diseases +

Immunization

Immunization is one of the most effective and dable ways to protect
children from life-threatening diseases. It hel 8 immunity against specific
infections by introducing vaccines that pré&e the body to fight off harmful
germs.

Benefits of Inmunization: @ \Q
asles, p

e Protects against diseases lik berculosis, diphtheria, and

tetanus. s\ &

e Reduces child mortalltya ng-te ability

e Preventsthe sprea ctio ases in the community (herd immunity).

e Saves health bost% ducing the need for treatment and
hospltallzatl

Vaccines hel %ﬁdren s immune systems fight off specific diseases. They are
among the R%st effective ways to prevent serious ilinesses.

Vaccine-Preventable Diseases

$ easles
Polio

Diphtheria
e Tetanus
e Pertussis (Whooping cough)
e HepatitisB
e Tuberculosis (BCGvaccine)
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Pneumonia is one of the

Symptoms and Risks leading causes of death in
. children under 5, but it is
e Measles: High fever, rash and a runny nose and srevenable threul

it may lead to pneumonia or brain vaccinesandgoodhygiene.

inflammation. %
e Polio: Muscle weakness or paralysis, sometimes permanent. O
e Tetanus: Muscle spasms, difficulty in breathing, and high ti§k ®f death if
untreated. %

0 W@

Figure 12.1: Measles v \_;ure 12.2: Polio
Expanded program on In;%‘9 ization 6
d

e Followthe national Ex Pr on Immunization (EPI).
e Vaccinesshould b oﬁete?{s five, with booster doses if required.
e Missed doseg s@ bet k@ oon as possible.

&

Figure 12.3: Immunization Schedule
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12.3 Nutrition Problems in Children

Good nutrition is essential for children's growth and immunity. Poor diets can
cause under-nutrition or over-nutrition, both of which harm development.

Stunting (Short Height for Age)

Cause: Long-term lack of nutrients and frequent illness $
Symptoms: Height below the standard forage O
Management: Balanced diet with proteins, vitamins, regular ' g
Wasting (Low Weight for Height) ~\:\'

Cause: Acute food shortage or infection @

Symptoms: Visible thinness, fatigue, dry skin@brittle hair, frequent

infections

Management: Ready-to-use therapeutic fo&%n water, medical care
Obesity (Overweight)

Causes: Overeating, processed food@of phy ct|V|ty
Symptoms: Excess weight, breath¥ggSness, risk i'§'y diabetes, joint pains.
Management: Healthy diet, g or ach@amlly involvement
BALANCED MEAL

A balanced meal contaime\he ri unt of essential nutrients that the body
needs to grow, sta%g in healthy. For children, eating a variety of
healthy foods e ry ay suppoXs brain development, physical growth, energy

levels,and a |mmune system.
Main nents of a Balanced Meal:
drates: Provide energy. Examples arerice, roti, bread, potatoes.

$ eins: Help build and repair muscles. Examples are eggs, meat, lentils,
e

ans, milk.

e Fats: Needed in small amounts for energy and Stunting affects physical and
brain development, and it is

healthy cells. Examples are nuts, seeds, butter, often permanent if not
cooking oil. corrected early.

e Vitamins and Minerals: Keep skin, eyes, and
bones healthy. Found in fruits, vegetables, and dairy products.

e Water: Keeps the body hydrated and helps digestion.
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Tips for Building a Balanced Plate:

e Half the plate should be fruits and
vegetables (colorful and fresh)

e One-quarter should be whole grains

(like brown rice or whole wheat bread) &
e One-quarter should be protein (like

lentils, chicken, or paneer)

e Addasmallamount of healthy fat (like ®~\’~\'

olive oil or nuts)

e Include aglass of water or milk

Fi .4: A healthy eating plate

12.4 Long-Term llInesses in C

Some conditions in children are long-I nd nee going care and lifestyle
adjustments. These are known as ¢ igor Ion |IInesses Children with
such conditions need support no t om re providers, but also from
families, schools, and their un|t| EarIy diagnosis and consistent
management are key to help |Id actlve healthy lives. Two common
chronicdiseasesin chllded are asﬁqa nd Type 1 diabetes.

Asthma s
Cause: Asthma l@sed by inNammation and narrowing of the airways in the

QQJ
$®

Figure 12.5: Normal vs Asthmatic Lung
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lungs. It may be linked to genetic factors, allergies, exposure to air pollution, or
early respiratory infections.

Symptoms: Coughing at night, wheezing, chest tightness, shortness of breath
Triggers: Smoke, exercise, cold air, dust mites, pollen, pets, strong smells

Management: Use prescribed inhalers (relievers and preventers), avo%gown
triggers, maintain a clean environment, regular medical checkups O

Type 1 Diabetes

Cause: Type 1 diabetes is an autoimmune condition where{’;&mune system
mistakenly destroys the insulin-producing cells in the pa@ s. The exact cause
is unknown, but genetics and viral infections may pIaya r

Symptoms: Constant thirst, frequent urlnatloe, Wen weight loss, fatigue,

blurred vision

Management: Requires lifelong insulin ,%ﬂthrou h injections or an insulin

pump, regular blood sugar checks, a ced

Complications: Risk of low blo %r (hy, @temla ). high blood sugar

(hyperglycemia), and long- ’cerrgc\or licatiops kldneyoreyeproblems
a|n

Support: School staff shoul betes care. Children should carry
emergency snacks, wear I ID ceive emotional support to manage
the psychological imp b

12.5 Preventi of Il@tlons

Healthy habit ect children from disease and promote overall well-being.
Personal a nvironmental hygiene are critical in preventing the spread of
infecti nd keeping children healthy.

e @ts of Good Hygiene:

duces the risk of infections like diarrhea, respiratory illnesses, and skin
diseases.

e Promotes clean living environments at home, school, and in the
community.

e Encourages lifelong healthy habits.
Important Hygiene Practices:

e Regular handwashing with soap and water.
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e Brushing teeth twice daily.
e Using cleantoilets and safe drinking water.
e Keeping nails trimmed and clothes clean.

12.6 Importance of Inmunization, Nutrition and Hygiene
Together, immunization, nutrition, and hygiene form the foundatiq hild
health. These practices not only prevent illness but

A clean e nment—
also promote healthy growth, better school ;. udind\ S clothes,
performance, and stronger futures. Ensuring these and s

mgs—reduces
three pillars are followed is the responsibility of thw d of germs in
families, schools, and communities working K andsschools.
together.

e Vaccination: Shields children from dangey,
e Nutrition: Fuels growth and mental de
e Hygiene: Prevents spread of germs
e Health Education: Empowers fagn

ases
ent

irgses. @
o care(&wildren better.

12.7 Handwashing

Is one of the simplest and mog(ectlve \@o prevent the spread of infections.
Germs can spread from hand out urfaces, and other people. Proper
handwashing removes |a vir and dirt, reducing the chances of illness

in children and adulf P
When to Was ds.
Before eatin Qmeparlng food, after using the toilet, after coughing, sneezing,

or blow nose, after playing outdoors or with pets, after touching garbage
i Qsaces.

ordlré
$ or Proper Handwashing:
NIW

et hands with clean, running water (warm or cold).
e Apply enough soap to cover all hand surfaces.
e Rubhandstogetherto make alather. Scrub all parts of the hands, including:
e Backs of hands, between fingers, under fingernails.
e Scrubforatleast 20 seconds.
e Rinsehandsunderclean, running water.

e Dryhandsusingacleantowel orairdryer.
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Sl

&
x&

/\Vv
O \QJ
Figure 12.@%&hin@aue

X
A.Select the correctan sfort fo wing questions.
1. Which of the ft\@mg%@plratory infection commonly found in
children?
(@) Polié (b) Bronchitis
(c) DA’hea (d) Typhoid
the main cause of stunting in children?
$ Too much exercise (b) Chronic malnutrition
(c Lack of sleep (d) Exposure to sunlight
3. Whichdisease is prevented by the BCG vaccine?
(a) Tetanus (b) Measles
(c) Tuberculosis (d) Whooping cough
4. Which of the following is NOT a symptom of asthma?
(@) Chest tightness (b) Wheezing
(c) Skinrash (d)  Coughing
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5. Abalanced mealincludes all of the following EXCEPT:

(@) Protein (b) Carbohydrates
(c) Candy (d) Vitamins
6. When should children wash their hands?
(@) Only after meals (b) Only after
(c) After using the toilet and before meals Oncea

7. Type 1diabetes in childrenis mainly caused by
(a) Overeating (b) Autoimmune destruction of in é&(§roducmg cells
(c) Lack of exercise (d) Consuming sugar

8. Which food group builds and repairs body ti

(@) Fats (b) eins
() Sugars ) N\ Water
9. Which of these is a sign of wasting i IdrenY

(a) Heightbelow average (b) é&'sity

(c) Thinlimbs and weaknes requenturination

10.What does the EPI (Expa@ Pr on Immunization) focus on?
(@) Building hos (b) Treating adults
(c) Providin N@w (d) Giving vaccines to children
B. Write shorta
1. What two common symptoms of gastrointestinal infections in
re ?

ey components of a balanced meal.
$ hy is hand washing important for children's health?
Name diseases prevented by routine childhood vaccination.
5. Whatis the primary cause of Type 1 diabetes in children?
C.Write answers in detail.

1. Explain the causes, symptoms, and treatment of respiratory infections in
children. Give atleast one example.

2. Discuss the importance of vaccination in children and describe how the
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EPI program helps prevent disease.

3. Describe the differences between stunting, wasting, and obesity in
children. Include their causes and how they can be managed.

4. Explain the proper hand-washing technique and its role in preventing the
spread of infection among children.

5. Describe how chronic illnesses like asthma and Type 1 d& affect
children and explain how they can be managed with supQQ m families
and schools \

Group Activities +
* Createaposterontheimportance ofchildhc%i:n%nunization.

. Writethechallengesofmanagingchildhz?~
* Write the challenges of managing Ty dRebetesin children.

QQ/O @\@

esity.
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G, FIRST AID

First Aid - I\ Oo‘l‘

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

+ Explain the steps to perform the Heimlich heatstroke (e.g., ) and hypothermia
maneuver for choking victims. (e.g., warmin

o Describe the first aid measures for < Learn the impgytance of a well-stocked
managing shock (e.g., lying down, first aid emergency preparedness.
elevating legs, keeping warm). - De trgte the proper positioning of a

« Explain the first aid steps for poisoning P ’T‘?\hock
(e.g., identifying the substance, calling for - &t the first aid response to a snake
help) and bites (e.g, cleaning, bite Or insegisting.

immobilization). t the &K | items in a first aid kit and
e Describe the first aid measures their u

13.1 First Aid for Cho@ (He@fﬁh Maneuver)
oft

Choking occurs when an o

food, blocks a person's ay. W|t
quick action, this cgn &o bre
failure.

Signs of Ch ‘sg

Inabllltyt&)reathe or speak

jtched or wheezing sounds
s clutching the throat
e lipsorface

Loss of consciousness

The universal sign of
choking is hands clutched
around the throat.

Figure 13.1: Signs of Choking
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Steps for the Heimlich Maneuver

1. Ask, "Are you choking?” If the person nods or cannot speak, take
immediate action.

Stand behind them and wrap your arms around their waist.
Make a fist and place it just above their belly button. $
Grasp your fist with your other hand. OO

Deliver quick, upward thrusts.

N o A WD

Repeat until the objectis expelled or the person beco $ nresponsive.

If they collapse, gently lower them to the grou CPR, and call for
help.

Note: For infants, pregnant individuals, or peopv~ Back slaps and chest

with obesity, use modified technique: thrusts are used instead of
abdominal thrusts in

¢ Infants (under 1year): @nfants under 1year.

Use 5 back slaps and 5 chest thr@gférna;sg~

Do not use abdominal thrusts
e PregnantorObese Indlw a

Perform chest thrusts i ad of@mlnal thrusts. Place hands on the
center of the chest rust b

O
QIS
R\
e

&

Figure 13.2: First Aid for Choking
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13.2 First Aid for Shock

Shock is a life-threatening condition where vital organs don't get enough blood.
It can result from injury, allergic reaction, infection, or severe bleeding.

Common Causes Shock can happen even

Major bleeding or burns, severe dehydration, allergic ~ without visible infyy_—
reactions, Heart failure, serious infections. always monitor l@ ng

and pulse.
Signs of Shock O

Pale, cool, or sweaty skin, fast breathing and heartbeat, co Q‘ n or dizziness,
nausea or vomiting, fainting

First Aid Steps

e Callemergency services. ?j

e Laythepersonflat.

e Raisetheirlegs (unlessthere'sin u@ @
e Keepthemwarmand calm. Q \

e Don'tgive them food ordr|

Figure 13.3: First Aid for Shock
First Aid for Poisoning and Bites
Poisoning may happen through swallowing, breathing in toxins, skin contact,
or injections.
Common Poisons
e Household cleaning agents e Medications (accidental overdose)
e Pesticides or insecticides e Carbon monoxide

e Toxic plants or spoiled food
Fvy Y v G ' B Y Y Y N
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First Aid for Poisoning

|dentify the poison and how it entered the body.

Call poison control or emergency services.

Do notinduce vomiting unless instructed.

Move to fresh air if inhaled. %
Rinse eyes or skin for 15 minutes if exposed. O
Monitor breathing and alertness.

First Aid for Snake and Insect Bites ~\L\'

Some bites are mild, but others can be life-threatening. @
Snake Bites

Keep the person calm and still. ?j

Keep the bite area lower than the WC

Do not cut, suck, orapply ice. @ \@

Seek emergency care.

Figure 13.4: First Aid for Snake Bite

FY Y Y G o I Y Y ¥ 7



TN Health Sciences Wﬁrst Aid - 1l

Insect Stings

Gently scrape off the stinger.

Wash with soap and water.

Apply a cold pack.

Watch for allergic reactions (e.g., hives, difficulty breathing). \&
O

O
RS
x&
o
A
CJ \QJ
Flgu&q Bee stn(iﬁrst Aid

Animal Bites

Clean with antlseQ

Apply pressur, @s

Bandage und.

Seek icel help for rabies or tetanus.

&

Figure 13.6: First Aid for Dog,Cat,and Rat Bites
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13.4 Heatstroke and Hypothermia

These emergencies occur when the body gets too hot or too cold.

Heatstroke

Caused by long exposure to high temperatures and dehydration.
Signs &
e Body temperature above 40°C (104°F)

e Hot, dry skin or heavy sweating ®
e Headache, confusion, dizziness ~\~

e Fast breathing or pulse \@

e Fainting

First Aid &VV

e Move to a cool place.

e Remove heavy clothing. \@
e Use fans, cool cloths, or w @
e Offer small sips of wate sciou

e Call for medical help K s\oi

Figure 13.7: Heat Stroke First Aid
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Hypothermia

Occurs when body temperature drops below 35°C (95°F).

Symptoms

Shivering, pale, cold skin, drowsiness or slow thinking, slurred speech, weak

pulse and shallow breathing
First Aid

OO\J:
Move to a warm, dry space. Q

Remove wet clothing. ~\’~\'

Wrap in warm blankets. \
Give warm drinks if alert.

Do not use hot water bottles or direct h?j
Seek immediate help.

6‘@

re Bﬁ@thermm Management
13.5 First |t and Pmergency Preparedness

Having a readyNif'st aid kit helps manage emergencies quickly.

Basi

c@t Aid Kit Contents

&

uze pads: for dressing wounds

Band-aids: for small cuts

Antiseptic wipes and cream: for cleaning

Tweezers and scissors: for splinters and cutting tape
Gloves: to maintain hygiene

Thermometer: to check fever

Pain relievers: such as paracetamol

Burn ointment: for minor burns
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e Eye wash: for chemical exposure
e CPR mask: for rescue breathing

Precaution

e Keep a kit at home, school, and in vehicles.

e Check items monthly for expiry. O$

e Learn and practice first aid regularly.
e Teach family members how to use the kit.

S
\®+
/\Vv
@ ¥
&8 @
S
AQ’
P

&

Figure 13.9: First Aid Kit
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Exercise

A.Select the correct answers for the following questions.
1. Whatis the first step when you see someone choking?
(@) Start CPR (b) Call for help \&
(©) Ask, “Are you choking?” (d) Give them water
2. Where should your hands be placed for the Helmllch Qver on an

adult?
(@) Onthe chest (b) Below the tton
(©) Onthe neck (d) Above the y button

3. Whatis the best position for a personin shoc

(a) Standing up (b) it%upright
(0) Lying flat with legs raised gonthestomach

4. Whatshould be done first when esh@gns of shock?
(@) Give them water to drin CaII gency services
(©) Make them stand up, Q (d) rthelrface
5. Whatshould youdo for ﬁqsaous twhois choking?
r

(@) Perform abdo usts (b) Givewater

(c) Alternate b san thrusts (d) Hangthem upside down
6. When treating @str m, you should:

(a) G|ve hqt (b) Movethemtoacoolerplace

em wrapped inblankets  (d) Wait for the fever to pass

7. ermia which actionis WRONG?

(a 6lve warm fluids if awake (b) Remove wet clothes

Apply ahot water bottle directly totheskin  (d)  Wrapinblankets
hatis the correct response to a snake bite?

(@) Suck out the venom (b) Tieatightband above the bite

(c) Keep the personstilland limb below the heart

(d) Rub alcohol on the wound
9. Which of the following should NOT be in a first aid kit?

(a) Antiseptic wipes (b) Candy

(c) Bandages (d) Gloves
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10.1f someone is poisoned, you should first:
(a) Induce vomiting (b) Give them milk
() Identify the poisonand callhelp  (d)  Give painkillers
B. Write short answers.
1. What are the signs that someone is choking? $
2. List any three essential items found in a first aid kit.
3. What should you do immediately after a snake bite?
4. Give two key differences between heatstroke and hy@mla
C. Write answers in detail. +
1. Describe the complete steps for performing tha@lﬁllch maneuver on
an adult and explain how it differs for infa
2. Explain the causes, symptoms, and first @ment of shock. Include
the proper positioning of a patient. S
3. Write a detailed note on the first nage@nt of poisoning and

insect/snake bites.
4. Compare and contrast th ms a tment of heatstroke and

hypothermia
5. Discuss the importan @preparedness and explain how to
first agk f

assemble and mai& or home or school.
Practical Act|V|t|es

e Practice He k man% sing a dummy or soft item.
[ oi

e Simulat |d for ning, snake, and insect bites.
e Dem éte proper bandaging.

e S vﬁnergency care for heatstroke and hypothermia.
o uct a mock drill to assess preparedness.

$ ork and Assessments
e Create posters outlining first aid steps.

¢ Role-play different emergency scenarios.

e List first aid items and explain their functions.

e Write case studies on temperature-related emergencies.
e Design a class-first-aid guidebook or comic strip.
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STERILIZATION

After studying this chapter, students will be able t

« Define sterilization and differentiate it
from disinfection and sanitization.

o Describe  physical methods
autoclaving, dry heat) and
methods (e.g., ethylene
sterilization.

« Explain the steps involved in sterilizing

14.1 Introduction to Sterilj
Sterilization is the process of de
bacteria, viruses, fungi, and sp re
and hygiene, particularly inm
Differentiation of S

(e.g.,
chemical
oxide) of

I|z

rom an o
Iandf

Ky
0

surgical instrum nd maintaining a
sterile enviro
« Explain the

hospital

rilization protocols for
ens, equipment, and

e factors that compromise the
ness of sterilization.

n \@
all f @of microbial life, including
t or surface. It ensures safety

elated environments.
from Disinfection and

Sanitization

Sterlllzatlot‘\\)

('\
@B’nfectlon

Sanitization

Complete ehr@tﬁ of
all microor

includi s
Exa
utoclaving
~$ surgical
instruments in
hospitals.

* Using dry heat
ovens to sterilize
glassware in
laboratories

Redhces most
microorganisms but
does not eliminate

spores.
Examples:

* Using bleach
(sodium
hypochlorite) to
clean bathroom
surfaces.

* Applying alcohol
wipes to disinfect
a thermometer.

Lowers the number of
microorganisms to safe
levels as determined by
public health standards.
Examples:

* Using hand
sanitizers to
reduce microbial
load on hands.

*  Washing dishes
with detergent in
hot water at
home.

Zhdhaay ] g
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14.2 Methods of Sterilization

There are two methods of sterilization.
1. Physical Methods
2. Chemical Methods

Physical Methods \b

Physical methods of sterilization involve the use of physical agent as heat,
radiation, or filtration to eliminate microorganisms, inclu@@pores, from
objects and surfaces. These methods are commonly used in.;‘g ical, laboratory,
and industrial settings due to their effectiveness and reI

Following are physical methods used for stenhzahoi

1. Autoclaving:
An autoclave (as shown in Figure 14.1) is a &;

specialized device that uses high- pressu
saturated steam to sterilize me@
instruments, laboratory equipm

other materials.

It is one of the most eﬁectl\é wi
used physical methods eri |zat|

kills bacteria, wrusegf n v@ at-
resistant spores é Figure 14.1: Autoclave

Steam is introdug{ 0 a sealed chamber, creating high pressure (typically 15 psi or 103 kPa),
raising the t re to about 121°C (250°F) and maintained for 15-20 minutes to achieve

effective sterilization.
2. I&atSterilization:
Materials are placed in a dry heat

heat sterilization (as shown in oven and exposed to temperatures
FiJure14.2) is a process that uses high ranging from 160°C to 170°C for 2
temperatures in the absence of moisture to  hours or higher temperatures for
kill microorganisms, including bacteria, shorter durations (e.g, 180°C for 30
viruses, and spores, on various materials. minutes).
This method is suitable for items that can
withstand high heat but might be damaged by moisture or steam.

Itis suitable for items like glassware and metal tools.
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N
OO

O
\Q;\S

Figure 14.2: Dry Heat Steriliza%
3. Radiation: ,X?“
Radiation sterilization (as shown in Fig L@ Gamma Rays are high-energy

uses high-energy radiation to m'tted from radioactive
microorganisms, including bacter rces (&8 Colbali-6l)
enetrate deep into materials,
spores, from materials. It is a hj h ffect d
estroying DNA and microbial
precise method, often used terlllzm at structures.

sensitive medical devices an terlal

¢ lonizing Radiati s) Sterilizes medical devices and food.
*

¢ Non-ionizi iati Radiation): Used for sterilizing surfaces

and:inéﬁ

&

Figure 14.3: Radiation Sterilization
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Chemical Methods

Chemical sterilization involves the use of chemical agents to destroy all forms of
microorganisms, including bacteria, viruses, fungi, and spores, on surfaces,
instruments, or within liquids. This method is particularly useful for sterilizing

heat-sensitive materials. \ I

Followings are the chemical agents use for sterilization.
1. Ethylene Oxide Gas:

It sterilizes heat-sensitive equipment such as cathe t&d electronic
devices. "

2. Hydrogen Peroxide Vapor:
It is effective for sterilizing surgical rooms and tov.“
3. Alcohol and Chlorine Compounds: &

Itis used for surface and skin sterilizatjgm.

14.3 Sterilization in Surgi ttll&

Proper sterilization of surgical in Sis | to prevent infections

and ensure patient safety.

Steps for Sterilizing Su rél In Xnts

The process mvolves aI ste e ch critical to maintaining a sterile

environment.

Preparation: %

e Begin b @ovmg visible debris such as blood and tissue from the
instru

o Us¥ epzymatic cleaners or detergents specifically designed for medical

uments
\$inse thoroughly with clean water to remove any remaining residue.
Packaging:
e Place instruments in sterilization pouches or wraps to protect them during
the process.
o Ensure properlabeling of the packages, including the date and contents.
Sterilization Process:
e Load the instruments into an autoclave or other sterilization device. Ensure
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thatitems are arranged to allow steam or gas to circulate freely.

o Select the appropriate cycle based on the material and type of instruments.
For example, autoclaving uses steam at 121°C for 15-20 minutes under
pressure.

Storage $
e Once sterilized, store the instruments in a clean, dry environ@*n away
from contaminants.
o Periodically check stored instruments to ensure they sterile until
use.

Maintaining a Sterile Environment

Creating and maintaining a sterile environment is espeC|a|Iy in operating
rooms and other medical settings. This |nvoI e istent protocols and
vigilant monitoring.

Cleaning and Disinfection: C)

e Regularly clean all surfaces, in roors and countertops, using

hospital-grade disinfectants.

e Pay special attention t XQ h-tou reas such as door handles and
equmentcontrols b

Air Quality Control

e Use High Effigl QPar |r (HEPA) filters and maintain positive air

pressurein tingro to prevent contamination from outside.
e Install @olet (UV) Ilghts to sterilize the air and reduce microbial load.
Personnel iene:

. al staff must wear sterilized gowns, gloves, and masks during

cedures
ractice proper hand hygiene, including washing hands with antimicrobial
soap and using alcohol-based hand rubs.
14.4 Sterilization and Infection Control in Hospitals
Hospital Linens

Hospital linens include bed sheets, patient gowns, pillowcases, and surgical
drapes. These items must be sterilized to prevent cross-contamination and

infection.
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Protocols:
1. Collection and Handling

o Usedesignated bins for soiled linens to prevent contamination.

e Handle with gloves to minimize direct contact.

o Avoidshaking oragitating to prevent aerosolizing microorganis?%
2. Pre-Treatment

e Rinse off visible contaminants with cold water. O

e Apply enzymatic or pre-wash detergents for heavily 5‘1‘& inens.

3. Washing and Sterilization @
h’h

e Wash linens in industrial washing machines v er heated to 71-80°C

for 25 minutes.
o Usedetergentwith chlorine-based djgigfe§tants.

e For surgical linens, sterilize usin@oclavin@t 121°C and 15 psi for
20-30 minutes.

4. Drying and Ironing Q 6
e Use high-temperature d¥ers oelimQte residual pathogens.

e lIronlinens to ensure ditio& er of decontamination and remove
creases. Q \
5. Storage '\O O
e Store st @I linens W clean, sealed, and temperature-controlled

cabi:;t@

o Labelahd segregate sterile and non-sterile linens.

Mec@quipments
@z tion ensures that medical devices are safe to use, especially reusable
S

ical instruments and diagnostic equipment.
Protocols:
1. Pre-Cleaning
e Disassemble multi-componentinstruments if applicable.
« Rinse equipmentunderrunning water to remove blood, tissue, or debris.
e Useenzymatic cleaners and ultrasonic baths for hard-to-reach areas.
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2. Sterilization

It is done by using these methods (Autoclaving, Dry Heat Sterilization, Chemical
Sterilization, Radiation Sterilization

3. Inspection and Assembly
« Inspectinstruments for damage or wear before packaging.

e Reassemble instruments as necessary and package in ste& raps or
pouches.

4. Storage
o Storesterilized equipmentin dedicated sterile stor@k reas.

e Maintain humidity and temperature controls
Hospital Environment Q

Proper environmental sterilization minimlz&i sk of nosocomial infections
and ensures a safe space for patients and

Protocols: @
1. Routine Cleaning

o Clean high-touch sur&es (e.g. %)orknobs bed rails) daily with
disinfectants like q rnarﬁ\ onium compounds or sodium
hypochlorite.

o Use aIcohoI— soI ®r electronics and delicate equipment.
2. Air F|Itrat|on{r terilizaty
iltersin critical areas like operating rooms and ICUs.

. Inst%@\
e« Use Clightair sterilizers to reduce airborne pathogens.

3 F% eaning
op floors using hospital-grade disinfectants. Avoid dry sweeping to
prevent dust particles from circulating.

e Usedisposable mop heads for highly contaminated areas.
4. Waste Management
e Segregate medical waste into color-coded bins for proper disposal.

o Sterilize reusable waste containers with high-pressure steam or chemical
disinfectants.
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5. Periodic Deep Cleaning
o Conduct terminal cleaning of rooms after patient discharge.

o Use fogging machines with hydrogen peroxide vapor or ozone for hard-
to-reach areas.

6. Monitoring and Audit %

» Keeplogs of cleaning schedules and sterilization cycles

o Conductregularenvironmental swab tests to monitor n@ load.

14.5 Challenges in Sterilization

Sterilization is a vital process used in hospitals and Iabc@ s to kill all harmful
microorganisms from instruments, surfaces, and e However, there are
several challenges that can make sterlllzatlo % effective if not handled

properly.

1. Improper Cleaning Before Ster, @ ion

If instruments are not cleaned prop ore st ion, blood, dirt, or tissue
can protect germs from belng |s I s the effectiveness of the

process.

2. Overloading SterlllzeQ

Placing too many ite s e an cIave or sterilizer at once can block the
steam or heat from ing a es evenly. As a result, some germs may
survive.

3. Wrong@peratu re or Time
Each steglization method requires a specific temperature and time. If the

Old or poorly maintained sterilizers may not work properly. This includes broken
temperature gauges or steam leaks, which make sterilization unreliable.

5. Improper Packaging

Instruments must be packed correctly before sterilization. If the packaging is too
thick or not sealed properly, steam or gas may not reach the inside.
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6. Contamination after Sterilization

Even after sterilization, items can become contaminated again if they are
handled with dirty hands or stored in an unclean environment.

Exercise O\l‘

A.Select the correct answers for the following questions. ‘\:
1. Whatis the primary purpose of sterilization?
(@)  Cleansurfacesonly

(b) Destroy all microorganisms, includinvges

(c) Reduce microbial load
(d) Disinfect surgical instrument C}

2. Which physical method uses s derp re?
(@) Dry heat Gam ays

(©) Autoclaving (d) d\adlation
3. What type of radiati s used r| izing medical devices?

(@) Gammara 0 5 UV light

(c) Infrare Visible light
4. Whichch lis commonly used to sterilize heat-sensitive equipment?
(a) Aléhol (b) Ethylene oxide gas
(c Qodium hypochlorite  (d)  Hydrogen peroxide
#Ch factor does NOT affect sterilization?
(@)  Typeofmicroorganism (b)  Organic matter on the object
(c) Material of the object  (d) Size of the object
6. Whatis the typical temperature for dry heat sterilization?
(a) 121°C (b)  160-170°C
(©) 250°C (d)  100°C
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7. Which step is NOT involved in sterilizing surgical instruments?
(@) Cleaning with enzymatic cleaners
(b)  Storinginstrumentsin open air
() Packaging in sterilization wraps

(d) Using autoclaves for sterilization O$

8. Whatis therole of HEPA filters in sterilization? O
(@) Sterilizing surgical tools ,@
(b) Filtering microorganisms from the air ~\~
(c) Disinfecting surfaces \@
(d)  Cleaninghospital linens ?\
9. How are hospital linens typically sterili &“
(@) Dry heat sterilization &
(b) Washing with hot water angd| ctant?\@
() UV radiation Q 6(0'
(d)  Gassterilization 5\ &
10.What happens if steriliz@n equ @\t is not maintained properly?

(a) Sterilization omesm ffective

(b)  The pro%éyle d Sfmplete sterilization
(0 The pr& speeds U

(d) I\/I% ance becomes unnecessary

B. Wri ortanswers.
1&% sterilization and explain how it differs from disinfection.
What is the primary principle behind autoclaving?
3. List two chemical agents used for sterilization and their applications.

4. Why is it essential to pre-clean surgical instruments before
sterilization?

5. How does organic matter affect the sterilization process?
C. Write answers in detail.

1. Explain the steps involved in sterilizing surgical instruments. Discuss
FFY Y Y Y Y Y ¥ N



why each step is crucial for ensuring effective sterilization.

2. Describe the different physical methods of sterilization. Include
examples of where each method is used and their advantages and

limitations.
3. Discuss the chemical methods of sterilization. \&
4. Explain the factors that can compromise the effectiveness of@ ation.
Group Activities: \Q
1. ldentify situations where sterilization is necessary i care settings.
2. Demonstrate proper hand hygiene and use of al protective

equipment in a hospital setting.

cf\vv
&
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NURSING AND ELDERLY E

After studying this chapter, students will be able to Q

Describe the key responsibilities of nurses « Describe the v symptoms, and
in elderly care settings. treatment of n infectious diseases
Explain the causes, symptoms, and (pneumonia a Is) in the elderly.
management of hypertension, diabetes, < Describe recommended vaccinations
arthritis, and dementia. (e.9.eJ! pneumonia) and health
Describe the risk factors, prevention, and s e%gfor older adults.

management of these syndromes. &

15.1 Introduction to Nursi dE y Care

Elderly care, also known as gerigin e, foc n promoting the health,

safety, and well-being of older gduN§. Nurse critical role in providing care

that addresses the unique n g& of thlée group. They ensure that elderly

individuals maintain a good q tyofll nage chronic conditions effectively,

and prevent potentlal R¥risks.

Key respon5|b|I|t|es Q/care settingsinclude:

* Monitorin th con |ons Regularly checking vital signs and
é}changes in the patient's health.

|dent|fy|§
Ad ing medication: Ensuring timely and accurate delivery of
d medications.

iding emotional support: Offering companionship and addressing the
sychological needs of older adults.
* Assisting with daily activities: Helping with bathing, dressing, and mobility to
ensure comfortand dignity.
* Educating families: Guiding family members about elderly care, nutrition,
and managing chronicillnesses.
15.2 Common Health Issues in the Elderly

As people age, they are more prone to developing certain health conditions.
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Understanding these issues is crucial for effective management:

1. Hypertension:

Causes: Age-related vascular changes and high salt intake and lack of exercise.
Symptoms: Often asymptomatic; may include, headaches, dizziness an@rred
vision.

Management: Lifestyle changes (diet, Hypertension is oft d the
pically has

“silent killer"
exercise), regular monitoring and anti o noticeable S@S, even when
hypertensive medications. blood pressur are dangerously

. high. Ma e with hypertension
2. Diabetes: are unaw % ey have it until they

Causes: Insulin resistance, decreased exp?ﬂe complications like heart
S

physical activity and obesity. trokes.

Symptoms: Increased thirst, frequent uri atigue, slow-healing wounds.
Management: Balanced diet, bloo C)
medications orlnsullntherapy. @
3. Arthritis:

Causes: Wear and tear of @ts (os‘@hrltls) or autoimmune conditions
(rheumatoid arthritis).

Symptoms: Jointp \ane a eII|ng

Managemen Q sical thePapy, anti-inflammatory medications and

mon| , regular exercise and

maintainin thy weight.

4. D tia:
Ca s&heimer's disease, vascularissues and brain injuries.

@toms: Memory loss, confusion, difficulty in communication, personality
changes.
Management: Cognitive therapies (Cognitive therapy is a psychological
treatment that helps people recognize and change negative thinking patterns to
improve emotions and behavior.), Medications and Creating a safe, supportive

environment.
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15.3 Geriatric Syndromes

Geriatric syndromes are multi-factorial health conditions common in older
adults, affecting their independence and quality of life. Major syndromes
include:

1. Falls

The unintentional events leading to a person coming to rest on the rc&
Risk Factors: Muscle weakness, poor balance and me ' causing
dizziness.

Prevention: Strength exercises and assistive deV|ces®~A~removmg home
hazards.

2. Incontinence:

The loss of bladder or bowel control is called i %ence

Risk Factors: Weak bladder muscles, uri &\ectlonsand neurological issues.
Management: Bladder training, pelvi erC|s medlcatlons.

3. Frailty: %

A state of increased vulnerabili

Symptoms: Weakness, sIow@%ngs @xd unintentional weight loss.
Management: Nutritio pport pQX's,l al activity and Regular check-ups.
15.4 Infectiou &e ﬁ@ the Elderly

Older adults ar& e susce e to infections due to weakened immune
systems. Com nfectious diseases include:

1. Pneum
Itis an\@tion that inflames the air sacs (alveoli) in one or both lungs. These air
sa ill with fluid or pus.

s: Bacterial or viral infections, often after respiratory ilinesses.
Symptoms: Cough, fever, shortness of breath and chest pain.
Treatment: Antibiotics, bed rest and oxygen therapy if needed.
2. Urinary Tract Infections (UTlIs):
It is an infection that occurs in any part of the urinary system, including the
kidneys, ureters, bladder, or urethra. Most UTls involve the lower urinary tract
(bladder and urethra) and are caused by bacteria, particularly Escherichia coli (E.

coli).
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Causes: Bacterial infections, often due to poor hygiene or catheter use.
Symptoms: Frequent urination and burning sensation, cloudy urine.
Treatment: Antibiotics and increased fluid intake.

15.5 Preventive Care for the Elderly

1. Vaccinations:

. Vaccination is that i
o Influenza Vaccine: Annually to prevent

protects the indivj ceiving

seasonal flu. it but also cqrys s to herd

o« Pneumococcal Vaccine: To protect immunity, Waisg/helps protect
against pneumonia. those ’ﬁ'canno" be

« Shingles Vaccine: For those over 50 to vac . Su.Ch.aS nEWbor.ns'
elde individuals with

prevent shingles.
2. Health Screenings:
. Regularchecksforhypertension,diabéss, nd cholesterol levels.
o Cancerscreenings (e.g., coIorecta@s ,and @state).
3. Lifestyle Recommendations: \
. Balanced Diet: Richinfrung ab|es@j(ae'an proteins.
o Physical Activity: Ligl¥ ex rcises%e walking or yoga to maintain
mobility.
o Mental Health: Vities Iilg\'?o&zles or social interactions to reduce

cognitive deéli\ 0
AQ;& xercise

ned immune systems.

A.Sel e correct answers for the following questions.
1. jth of the following is a common cause of hypertension in the
derly?
(@) Excess protein intake (b) High saltintake
(©) Low cholesterol (d) Frequent exercise
2. Which disease is often called the “silent killer”?
(a) Diabetes (b) Arthritis
(c) Hypertension (d) Dementia
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3. Which symptom is most commonly associated with dementia?
(@) Frequent urination (b) Joint stiffness
(c) Memory loss (d) Dizziness

4. What is the primary cause of most urinary tract infections (UTIs) in the

elderly?
(@) Fungal infections (b) Poor hygiene or cath&e
(©) Viral infection (d) Immune overac@
5. Whichvaccineisrecommended annually for older adu\tg
(a) Shingles vaccine (b) Tetanus v&
(c) Influenza vaccine (d) Hepa{tisB vaccine
6. Frailtyin elderly individuals is characterj all except:

(@) Unintentional weightloss (b) twalking speed

() Weakness low g
7. Whatisacommon symptom itis? ®'
(a) High blood sugar (b) Blurfed vision
(c) Joint pain Xough
8. WhichisNOTa key n5|b|I %‘a nursein elderly care?
(@) Prescrlb biotic (b) Administering medications
(©) Educa n m|I|es é Monitoring vital signs

9. Which @ous disease in the eIderIy causes inflammation of the
lungs.airSacs?

( ementia (b) Pneumonia
@) Arthritis (d)  UTI
10"Bladder training and pelvic floor exercises are used to manage:
(@) Dementia (b) Falls
(@) Incontinence (d) Hypertension

B. Write short answers
1. Listany three responsibilities of nursesin elderly care settings.
2. What are the common symptoms of diabetes in older adults?
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3. Definetheterm “incontinence” and give one cause.

4. Whatare two preventive measures to reduce falls in the elderly?

5. Why are older adults more susceptible to infections like pneumonia and UTIs?

C. Write answers in detail

1.

Discuss the causes, symptoms, and management of hyperte@&?and

diabetes in the elderly.
Explain the concept of geriatric syndromes with exam@w can they

be managed?

Describe the symptoms and treatment of com@infectious diseases

(Pneumonia and UTIs) in older adults. Y
Ide

Explain the role of preventive ca e?
recommended vaccinations and Iifex(&c anges.

QQ/O @\@

rly health, including
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BEHAVIORAL SCIENCE

After studying this chapter, students will be able to:

Define behavioral science and explain their
relevance to clinical practice.

Identify how behavior influences health
outcomes.

Describe common mental health disorders

techniques). +\
Describe the @ l, psychological, and
social mpact&substance abuse.
Develop to educate peers about the
dan bstance abuse.

(e.g., depression, anxiety, bipolar disorder)
and their symptoms.

« Explain healthy coping strategies (e.g.,
mindfulness, exercise, relaxatl

& w lifestyle modifications can

d manage chronic diseases.

asbehavior change plan for

| of a chronic disease.

out the mind and behavior.
ehaV|

affects health. You will also study

e will talk about healthy coping

some common mental hea robléx
methods that help us d ith stre ther important part of this chapter is
rharmful substances.

aboutthe use of dr @ohol @9
n to § havioral Science

16.1 Introgg

Behavior i d as the actions and reactions of a person or a group that can
be ob d and measured. Behavioral science is the study of human behavior. In
beha S'ﬁaence, we study;

o W people make decisions?

Human health is not only aboutt
In this chapter, you will Iearn

In Pakistan, many patients
ignore doctor's advice. They
stop taking medicines once
they feel better. This behavior
often brings the disease back.

How they react to stress?
e How their habits are formed?
Relevance to Clinical Practice:
In clinical practice, doctors use behavioral science to understand patients'
lifestyles and choices. For example, two patients with the same illness may

recover differently. One may take medicines regularly, eat healthy food, and rest.

The other may ignore the doctor's advice. The difference comes from behavior,
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not from the medicine itself. This is why behavioral science is important for
improving health care.

16.2 Effect of Behavior on Health Outcomes

Our behavior strongly influences our health. The following are the examples of
positive and negative behaviors:

Positive behaviors - eating balanced meals, exercising daily, @g well,

managing stress etc.
Negative behaviors - smoking, drug abuse, poor diet, ign;;‘n~ edical advice

etc. \®

Scientists believe that positive
behaviors help prevent many ‘ ?‘

diseases. On the other hand,

negative behaviors cause serious &

health problems, including heart C) \@
disease, diabetes, and mental stres @ (b.
So, doctors cannot treat p ieQ 6

with medicines alone. They al ed &

to guide patients towa [th althy Choices Unhealthy Habits
behaviors. For examp, iabeti FIGURE 16.1: Our choices shape our health
. * . .
patient must chan ng ha d do regular About 70% of chronic
. . > . . diseases (like diabetes and
exercise along w. ing medigines. Without such

heart problems) are linked to

behavior Chi% edicines will notwork properly. jifestyle and behavior.

§ Table 16.1: Behavior and Health Outcomes
avior Positive / Negative Health Outcome

Q\Eating fruits and vegetables | Strong immunity, protection from diseases

Smoking Lung disease, cancer, early death
Regular exercise Healthy heart, better mood, strong muscles
Ignoring medical advice Delayed recovery, serious complications

Managing stress (relaxation) | Lower blood pressure, better mental health

16.3 Mental Health and Mental Disorders

Mental health means the ability to think, feel, and behave in a balanced way. A
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person with good mental health shows the following characteristics:

* Thinks
clearly

Makes
decisions

* Manages
emotions

* Builds good
relationships

Mental disorders are illnesses of the mind
that disturb thinking, emotions, and %
behavior. They affect daily life just like O

physical diseases do. The following are some

common mental health disorders: ®
1- Depression Q\‘

Depression is a mental disorder in which a
10 er is World Mental Health

person feels sadness, hopelessness, and loss S ObJeCtlve of World Mental
of interest in daily activities for along time. Day is to raise awareness of
n

Causes: Stressful life events, loss of lo tal health issues. On this day, the
expert orking on mental health

ones, poverty, long-term illness, im% |ssue\ bout their work, and what
of brain chemicals, lack of social su 2ds to be done.
Symptoms: Constant sadness mood;

loss of interest in hobbies o&al life;

energy and tiredness; disturb&elSleep a petite; feelings of worthlessness.

usteﬁ@le or a counsellor; medicines prescribed
se % thy sleep; positive

ies and sOgial interaction.

Management: Talkin

*
by doctors; regular
activities such as

2- Anxiet Q}

AnX|e a mental disorder in which a person feels
ext e d continuous fear or worry, even without a
son

ses: Stressful exams or jobs, trauma, family or
financial problems, imbalance of brain chemicals,
sometimes inherited.

Symptoms: Too much worry about small things;
restlessness; fast heartbeat, sweating, shaking; difficulty
sleeping or concentrating; stomach problems;

headache due toworry. FIGURE 16.2: Mental Disorders
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Management: Relaxation techniques like deep breathing or mindfulness;
regular physical activity; healthy sleep and proper rest; Counselling or therapy

sessions; medicines in severe cases
Anxiety can cause real ical
symptoms like stom pain,

headache, or chest t ess, even
when thereis no iliness.

A small amo 5anxiety before
exams or m% sisnormal and can

actuallyi performance.

3- Bipolar Disorder

It is a mental illness where a person's mood
changes between two extremes i.e., very
high energy and happiness and very low
sadness (depression).

Causes: Family history, brain chemical
imbalance, stressful life events, trauma, and
sometimes drug or alcohol abuse.
Symptoms: Periods of extreme happlness to energy, less need for sleep
(mania); periods of sadness, hopelessn ahd Iow energy (depression);
difficulty managing school, work, or relgtionships.

Management: Mood-stabilizing %es C
balanced lifestyle (regular sIeep althy fo
family and communltysupport.

Img and psychotherapy;
oiding drugs and alcohol);

Table 16.2: Mmon WI Health Disorders
Disorder Defmltlop\o' Causg&\, Symptoms Management
Depression Long S, Sadness, Counselling,
nd SS, braln hopelessness, medicines,
interest imbalance disturbed sleep | exercise
Anxiety ~S8ontinuous Stress, brain Restlessness, Relaxation,
\Q fear or worry | imbalance fast heartbeat medicines
Bi c@ Extreme mood | Family history, | Happiness + Medicines,
swings (mania | brain depression, therapy,
& depression) | imbalance, risky behavior lifestyle balance
trauma

16.4 Stress and Coping Mechanisms

Stress is the body's natural response to pressure or difficult situations. It occurs
when a person feels that his responsibilities, problems, or challenges are greater
than his ability to handle them. A small amount of stress can sometimes be
helpful, for example before an exam or competition. It keeps us active and alert.
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However, too much and longer stress is harmful
for both the body and the mind. Stress can
affect usin many ways.

Headache

e It may cause headaches, stomach pain,

ortiredness $
e Mentally, it may lead to anger, sadness, O

or constantworry.
e If not controlled, it can result in serious )@

health problems e.g., high blood +

pressure, heart disease, depression. FIG 6 3. Effects of stress

Healthy Coping Strategies Y

Healthy coping strategies are methods to de % essina positive way.

1- Mindfulness

One important coping strategy is min tm ocusing on the present
moment instead of worrying aon\ st o\r& Simple practices like slow
breathing or paying attentio daily a with calmness can reduce
negative thoughts.

2- Exercise

Physical activities SQC%QQIkmg @dng, offering prayers, and playing games

reduce stress hor ? mood. Even half an hour of daily exercise
can helpusto fee‘l%e relaxed &nd energetic.

3-Relaxat§@lhmques

Stres so be managed

thrO\gwgSQlaxation techniques

li p breathing, spending

MYe in nature, listening to soft

music, or engaging in hobbies

such as reading, painting, or

gardening. These activities relax

both the body and the mind. FIGURE 16.4: Exercise as stress coping strategy

Exercise increases “happy chemicals” (endorphins) in the brain that fight stress naturally.
Laughteris also a natural stress reliever—it relaxes the body for up to 45 minutes!
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Classroom Activity: “Two-Minute Calm Breathing”

Objective: To help students learn a simple breathing exercise that reduces stress and
can be practiced anywhere.

Procedure (under the supervision of teacher):

1. Sit comfortably on chair with feet flat on the ground.

2. Gently close your eyes orlook down to avoid distractions. $

3. Place one hand onthe stomach and the other on the chest. O

4. Take a slow deep breath in through your nose for 4 seconds. @r stomach
rise. ’\'

5. Holdyourbreath for 2 seconds. Then breathe outslowlyt your mouth for 6

seconds. Feel your stomach fall.
6. Repeatthiscycle fourtimes (about 2 minutes). ?\
Reflection:
After the activity, tell your teacher how you felt& relaxed, calmer, or focused.

16.4 ADDICTION AND SU C SE

Substance abuse means the har unsa e of substances such as
tobacco, alcohol, drugs, or even i Iants (e ue sniffing). People may start

using these substances becau f curiosj ressure from friends, or to escape
stress, but overtlmetheylose trol a ome addicted.

Addiction is a condltl hICh &yon becomes dependent on a substance
oractivity and canno usin henit causes harm. It changes the brain
insuch away tha erson fed|s a strong need or “craving” for that substance.

“Drugs” are&(ances that alter the normal functioning of the brain and body, often
leading to dependence. The following are the examples of drugs:
Heroj arcotic drug often injected or smoked. It causes euphoria at first but leads
to dependence, lung damage, and HIV due to needle sharing.

@& stimulant drug that gives a temporary sense of energy but causes aggression,

lucinations, and damage to brain cells.

Cannabis (Charas/Hashish): A widely used drug in Pakistan, often smoked. It can
impair memory, concentration, and motivation.
Opium (Afeem): Extracted from poppy plants. Causes drowsiness and long-term
health complications.
Alcohol: Long-term use leads to liver cirrhosis and mental health problems.

Prescription Drugs (misused): — Painkillers (like Tramadol) and sleeping pills are
sometimes misused without a doctor's advice, leading to addiction.
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Impacts of Addiction and Substance Abuse
Physical Impacts
Addiction affects the body's health in many harmful ways.

e Drug abuse can damage vital organs. For example, heroin damages the
lungs and liver, while alcohol leads to liver cirrhosis.

e Tobacco use increases the risk of cancer and heart disea@ ich are

already high in Pakistan. ’&
e Drug users usually use shared syringes. It is one of the §aWses of infections

like Hepatitis Cand HIV. @

Psychological Impacts

Substance abuse also harms the brain n%niversity students using

emotions. & crystal meth often show
e Drugs such as ice (crystal methy™whith s T100d swings, aggression,
. d decline in academic

unfortunately becoming p mon

rformance.
students, can cause anxiety,

e Alcohol or opioid depﬂ
symptoms.

{5 depression and withdrawal

person to quit.

e Long-term use c@garaig\cst&%try, making it very difficult for the

Social Impacts %
Addiction aﬁe@ot only the individual but also families and communities.

e Fa suffer financial loss because According to UNODC (United
&eyis spent on drugs instead of basic Nations Office on Drugs and

ds Crime), more than 6.7 million drug
users are in Pakistan, with cannabis

$ Substance abuse increases crime rates, and heroin being the most
such as theft, robbery, and evenviolence. common.

e Communities face stigma, as addicted
individuals are often isolated or discriminated against.
16.6 Eating Disorders
Eating disorder is defined as a persistent disturbance of eating behaviour and
weakening of physical or mental health. A person with an eating disorder may eat

too little, eat too much, or have unhealthy habits about food. The following are
FFY Y v o Y Y ¥ ¥ N



1'!A Health Sciences (o ETI I [ Behavioral Science

the major types of eating disorders.
1- Anorexia Nervosa

It is the disorder in which a person avoids food or eats very little because of fear
of becoming overweight, even when already underweight.

Causes: Low self-esteem, social pressure about body image, emotional
Symptoms: Extreme thinness, weakness, hair loss, dry skin, always 16@ cold.
2- Bulimia Nervosa

It is the disorder where a person eats large amounts of fo % d then forces
himself to vomit or use medicines to avoid weight gain.

Causes: Stress, poor body image, pressure from peers o’%wedla
%ems feeling guilty after

Symptoms: Swollen cheeks, sore throat, stoma$~

eating.

3- Binge Eating Disorder

It is the disorder where a person reg%ng lar unts of food in a short
time without control, and does no trid erwards

Causes: Stress, depression, Ion n ,orusiag f dascomfort

Symptoms: Obesity, diabe @ hlgfg\‘ pressure, feeling shame after
overeating.

Impactson Hea
Phy5|caI-Weak artpro ms, dlabetes stomach damage.

Psychologi IrT@pressmn guilt, poor self-esteem.
Social: Isola from friends, family problems, difficulty in studies.

16.7 avioral Factors in Chronic Diseases
#¢ diseases are long-lasting illnesses such as diabetes, heart disease, high
pressure, and cancer. They usually develop slowly and last for many years.
Our behaviors and daily habits play a big role in causing these diseases.

Behavioral Factors in Chronic Diseases

Unhealthy Diet - Eating too much fast food, fried Teenagers who spend most of
items, and sugary drinks can cause obesity, their time on mobile phones

diabetes, and heart problems. instead of exercising may

L devel ly healthi .
Lack of Physical Activity - Sitting for long hours evelopearlyhealth isstes
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and not playing sports makes the body weak and increases blood pressure and
cholesterol.

Ky
O

\®+

cf\vv
&

>

ing and Substance Abuse - Cigarettes, gutka, and other drugs damage
the lungs, heart, and liver.

FIGURE 16.5: Behavioral Factors in Chronic Diseases

Stress and Poor Sleep — Constant stress or irregular sleep weakens the immune
system and increases chances of hypertension and depression.

Social Isolation (Loneliness and Lack of Connections) — People who live alone
or feel cut off from friends and family often experience sadness and loneliness.
This canincrease the risk of heart disease, and depression.

FY Y Y G o/ Y ¥ ¥ 7



1'!A Health Sciences

Prevention and Management

(S ETI LIS N Behavioral Science

Healthy Eating: Choosing fruits, vegetables, pulses, and clean water instead of

junk food.

Regular Exercise: At least 30 minutes of
walking, running, or sports daily.

No Smoking or Drugs: Protecting the
lungs, heart, and liver by avoiding harmful
substances.

More than 25% of adults in Pakistan
have high blood pressure, often

reduce the risk of he ase by

linked with poor lifestyle.
Walking just 30 mim@ can
almost half. Q

Stress Management: Practicing deep breathing, relaxaw or spendlng time

with family and friends.

Proper Sleep: 7-8 hours of good sleep each night. ?*

Case Study: Ali's Lifestyle Change
Ali is a 16-year-old student. He loves eatln rs, frie and drinking cola almost

every day. He spends most of his time g
games. He also sleeps late at night. %
[s] tqwc

After some time, Ali started gainln
concentrating in class, and som feIt p
thatif he did not change his ha eco

Ali decided to improve hisg ngn
reduced fast food, and
to bed earlier. Withir
control,and hew,

e Discussi
helped i

b|Ie p\ e He rarely plays outdoor

Ggoften felt tired, had trouble
Is chest. His doctor warned him

op diabetes and heart disease.
estyle. H walking every evening for 30 minutes,
rwts etables to his meals. He also started going

@ felt more energetic, his weight came under
hier.

*What bad habits do you see in Ali's life? Which healthy changes

Ilfestyle changes you can make in your life to prevent chronic diseases.

$ om Activity: Designing a Behavior Change Plan
)

ective:

Students will work in groups (of 4-5 students each). Each group will create a
simple plan to help someone at risk of a chronic disease (like diabetes, heart
disease, or high blood pressure) to make healthy lifestyle changes.

Case:

“Amjad is 15 years old. He loves junk food, spends hours on his mobile phone,
and rarely exercises. His father has diabetes, so he is also at risk of developing
the disease in future. How can we help Amjad change his behavior?”
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Task for Each Group:
Discuss and write down:

(a) Unhealthy behaviors Amjad has.
(b) Chronic disease risks he faces.

(c) A 3-step behavior change plan for him (e.g. healthier @&aily
physical activity, stress management). o

Group Presentation Q

Each group will share its planin front of the class in 2 minute \,

Expected Outcome: +

Students will learn that small and practical lifestyle ch can reduce risks of
chronic diseases. They will also understand how to y knowledge in real-life
situations.

A.Select the correct answers for@ r@stlons
1. Whichisa common ment is rder"
a) Diabetes Q) An>§@

c¢) Asthma Q d) ercuIOS|s
2. Whichsympto&ost todepressmn?
a) Sadness & Persistent hopelessness
c) Sweatt d) Shaking
3. Bipo rnﬁierdiffersfromdepressionbecauseitincludes:

a sadness b) Onlyworry

& ood swings d) Stressrelief
-VA student with constant worry, sweating, and rapid heartbeat may have:
a) Depression b) Anxiety disorder
c) Bipolardisorder d) Stress-free life
5. Anorexianervosaisrelated to:
a) Overeating b) Starving
c) Smoking d) Sleepwalking
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6. Whichis a coping strategy for stress?
a) Smoking b) Mindfulness
c) Overeating d) Fighting
7. Astudent eatsjunk food daily and avoids games. He is at risk of:

a) Anxiety b) Chronicdisease O*

¢) Flu d) Addiction
8. Agirl with bulimia nervosa keeps vomiting after meals, organ will
suffer most? ~\’~\,
a) Lungs b) Heart @
¢) Stomach d) Skin
9. A person takes medicines withoutadoct Vlrce to feel calm. Thisiis:
a) Good habit b) Substan ob?;
c¢) Exercise d) Mind In S
10.Which pair shows unhealthy be andi
a) Exercise — Obesity oking = @lsease
¢) Fruits — Diabetes S eep &ess
B. Write short answers.

Define addlctlon 18 consj a behavioral problem?

How does bipo ' om depression?

Differentiat %een healthy eating habits and eating disorders.
Howdod ssion and anxiety affect a person's daily functioning?
De@e how stress can contribute to physical health problems.

@@ o examples of lifestyle factors that increase the risk of chronic
jseases

o 0N~

»

7. ®Match the disorder/condition in Column A with its correct feature in Column B.

Column A Column B
Disorder/Condition Feature
1. Depression a) Normal reaction to pressure, harmful if prolonged
2. Anxiety b) Alternating highs and lows
3. Bipolar disorder c) Persistent sadness and hopelessness
4. Stress d) Excessive fear and worry

FY Y Y R o7 I Y Y ¥ 7



1'!A Health Sciences (o ETI I [ Behavioral Science

1. How does peer pressure influence substance abuse among teenagers?
2. Suggest two lifestyle modifications that can prevent chronic diseases.
3. Whyissocial supportimportantin managing mental disorders?

C. Write answers in detail.

1. Explain addiction and substance abuse. Describe their ical,
psychological, and social impacts with examples.

o

Explain the causes, symptoms, and management of depreag@ xiety, and
bipolardisorder.

3. How does stress affect both mental and physma@ th? Discuss with

examples.

4. Compare and contrast depression and anxjet erms of symptoms and
treatment approaches. V

5. Discuss how coping strategies like m Ss, exerase and relaxation can
reduce stress.

6. Explain the concept of eating % De \we causes, symptoms, and
consequences of anorexia rv aandb I| nervosa

7. Describe how behaviora ors fC\@ te to chronic diseases such as
diabetes and heartdis

8. Suggestabehavjo Ia@*& person at risk of obesity and diabetes.

9. Discuss how s ce a@amages family relationships, education, and

career opp@g les
10. Explain% ationship between stress, substance abuse, and mental health
S

dis@r. ive real-life examples.
G l@ ivities

r
@sign ashortawareness session on behavioral risks (addiction, stress, eating
disorders) for students.

. Write ashort essay on the importance of behavioral sciences in healthcare.

Create a poster on the importance of mental health awareness.

2

3

4. Write areflective note on personal stress management strategies.

5. Develop aplanto educate peers about the dangers of substance abuse.
6

Create a poster on the role of behavior in managing diabetes.
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ESSENTIAL LIFE SKILLS O\Jr
‘Q

Define communication and explain its for a healthcare j

importance in healthcare settings. « Assess differ. reer pathways in the
- Differentiate between verbal, non-verbal, health scien based on personal

and written communication. strength interests.

communication. i re advancements.
« Explain the significance of active listening ine% decision-making and problem-

and empathy. sqlvihg in aagalthcare context.
« Develop a patient information brochur entify eps involved in effective
with clear and simple language. decisi% ing.

« List key personal and profe . Exp%c e role of ethical considerations
attributes required in the althGare al decision-making.
sector. fine leadership and its importance in

« Describe the basic steps of res@wntm%& ealth professions.

and job interviews. ifferentiate between various leadership

« Create a resume and Cﬁ ter ta@d' styles and their applications.
\udyln

Life is not only a s. We also need essential life skills. Essential

« Identify barriers to effective Eval%e impact of technology and Al
e

life skills are of interpersonal, intellectual, and behavioral abilities that
enable indb& s to adjust and cope with the demands and challenges of
every {fe. These skills include effective communication, employability skills,
degisf@n-¥haking, problem-solving, leadership skills, and resilience. These skills

I o personal growth, improved well-being, and success in both personal and
prefessional lives. In this chapter, you will learn how to communicate clearly,
work well in jobs, make good decisions, and be a good leader and team member.

17.1 Communication Skills

Communication means sharing information, ideas, and feelings with others. It
can be through words, writing, signs, or body language. Good communication
helps people understand each other clearly.
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Importance of Communication in Healthcare

In healthcare, communication is very important. Doctors, nurses, and other
health workers should have effective communication skills because:

e |thelps patients understand theirillness and treatment.

e Itbuilds trust between patient and healthcare worker. $
e Itreducesstressand fear of patients. O

e Ithelpshealthcare workerswork together as a team. @O

Types of Communication +

Communication can happen in different ways. Sometir@ speak, sometimes
we write, and sometimes we just use expressions orgQictuies. There are four main
types of communication: verbal, non-verbal, wri%en, nd visual.

1. Verbal Communication ,S
Verbal communication means using spose yv rds.}\gche most common type

n
of communication. The tone of voice@ fspe and choice of words are
also very important. Q

2. Non-Verbal Communicati 6

1

More than 70% of

Non-verbal communication r@ns seri essages communication is non-

without words. It incl bodyanduage, facial VerPal People often
. believe body language

expressions, hand @ s, e e@'\ act, and even ;e than spoken words,

silence. Sometim% on-v ommunication is

stronger than

3

FIGURE 17.1: Verbal communication FIGURE 17.2: Non-verbal communication

3. Written Communication

Written communication means sharing information through letters, notes,
prescriptions, charts, or digital messages. It is important because it provides a
record that can be checked later.
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4.Visual Communication .

. . . . Traffic signals are one of the best
Visual communication means using examples of visual communication.
pictures, charts, graphs, symbols, or posters.  Even if people cannot read or speak
This type is very useful when people cannot  the same language, they understand

read or speak the same language. the signals.
FIGURE 17.3: Written Communication UZ 17.4: Visual Communication

Table 17.1: Types o f Cocmmunir.alion

n Examples in Daily
Life

Type Description

Verbal Using spoken s%ctor ex l%’ling Talking to a friend,
words to share Onedici@rse asking | asking a question in
ideas pat| t about health class

Non- Using Q t r showing Smiling to greet,

Verbal expres od cern through facial = frowning to show

Xpression, nurse anger
@ smiling
Written ring Prescription, patient’s Writing a note,
information medical history sending a text
@ through writing
I Sharing ideas Handwashing poster, Traffic signals,
through pictures, vaccination chart emojis

signs, or symbols

Barriers to Effective Communication

Even when people want to share information, sometimes they cannot
understand each other properly. These difficulties are called barriers to
communication. Barriers make communication weak, unclear, or confusing. The
following are the common barrier to effective communication.
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1- Language Differences

Alanguage barrier happens when two people do not share the same language or
use different words. For example, two classmates may not understand each other
because they speak different dialects.

2. Using Difficult or Confusing Words

This barrier occurs when the speaker uses words that are too hard f ers to
understand. For example, a student may confuse friends by expldifyTg a topic
with very technical terms.

3. Noise and Distractions .SS'

Noise is a barrier because it makes the message u r incomplete. For

example, friends may not understand each other whyj g in a noisy bazaar.
4.Poor Listening

Poor listening is when someone does not gj attentlon to the speaker. For
example, a friend may miss important details¥ he is busy checking his phone
while you are talking. 6 \
5. Emotional Barriers @ (b'

Emotional barriers are create n stress, , or anger stop people from
sharing openly. For example, q&gdent m eI too nervous to ask the teacher a
question during class.

6. CuIturanrSoaaID ehces

Cultural dn‘ference % when people follow different customs or
habits. For exa oklng ctly into someone's eyes shows respect in one

.CU lture. On't i r ha n.d’ Table 17.2: Barriers and How to Tackle Them
It ma y s rude in Barrier Effect How to Overcome It
anoth ture. Language People cannot understand Use simple words, ask for
. Difference each other help
igal Barriers . , o
i ) Difficult Words  Listeners feel confused Explain in easy and clear
cal barriers occur language
when distance or Noise& Message is not clear Find a quiet place to talk

. Distractions
environment blocks the

Poor Listening Important points are missed = Pay full attention, avoid
message. For example, two interruptions
students may strugg le to Emotional Stress Person hides or changes Stay calm, talk kindly and

X message politely
hear each other while Cultural Misunderstanding of Respect other traditions
shouting across a |arge Difference behavior and habits
p|ayg round Physical Barriers Message does not reach Sit closer, use gestures,
' properly speak slowly
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Active Listening and Empathy

Active Listening and empathy are important parts of strong communication.
When people combine active listening with empathy, communication becomes
more meaningful. It reduces barriers, clears doubts, and strengthens friendships,

family bonds, and teamwork. \ I

Active Listening

Active listening means giving full attention to the speaker and@g that you
really understand his/her message. It is not just about he% rds, but also
d

about focusing on the meaning, asking questions, and giv back.
Importance of Active Listening

Active listening helps to avoid misunderstanding makes the speaker feel
respected and valued. For example, when gs t explains a problem to a
teacher, the teacher's careful listening shouS stpport and care.

Empathy \@
Empathy means understandiQ@ (b'

another person's feelings and 6
of view. It is like “putting yoé& O\
you

someone else's shoes.” Wh
are empathetic, you tr el w

the other personiis ’e'\ hro%
Importance ofBQ hy
Empathy hg@owldmg trust and stronger relationships. For example, when a

friend is u showing empathy by saying, “l understand you are sad, and | am
heret d can bring comfort and reduce stress.

Employability Skills
loyability skills are the abilities and qualities that help a person get a job, do
it well, and keep it for a long time. These skills are not just about technical

knowledge; they also include personal habits and attitudes that make someone a

good worker.
Employers often say that soft

skills like communication and
Communication Skills: Talking and writing teamwork are just as important

clearly so others understand you. as iz kmotdedge.
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Teamwork: Working well with classmates or colleagues to reach a common
goal.

Problem-Solving: Finding solutions when difficulties arise.

Time Management: Using time properly to finish tasks on schedule.
Adaptability: Adjusting to new situations or changes quickly.
Responsibility: Being honest and completing tasks without excuseb

Key Attributes in the Healthcare Sector \Q
Healthcare is about caring for people with +
respect, dignity, and professionalism. @
Healthcare workers possess a combination \

of personal attributes (e.g., compassion ?”
and patience) and professional attribute&
(e.g., teamwork and time manageme

Important attributes in healthcare o

lud 15 e World Youth Skills Day.
include: elebrated to highlight the
Compassion and Empathy a55|o ortance of equipping young
means showing kindness and rstan people with skills for employment,

. . d twork and ent hi

toward others. Empathy_is e abll& SESEHRIEITE SITERIEE R
imagine what the othe nisf .For
example, anurselis ’e\ tientl atient's fears and behaves kindly.
Communicatio\ lls: ThisNinvolves expressing information clearly and
listening acti or example, a doctor explains a treatment plan in simple

words so th e patient and their family can understand.

Tean@ Healthcare requires people to work together with shared goals. Each
tea mber's role is vital. For example, during surgery, the surgeon,
*&thetist and nurses coordinate closely to save the patient's life.
Problem-Solving Ability: This means finding practical solutions quickly in
urgent situations. For example, a paramedic immediately decides the safest way
to move an accident victim to prevent further injury.
Adaptability: It the skill of adjusting to new technologies, policies, or
unexpected conditions. For example, a hospital technician learns to use a newly
introduced digital system for patient records.
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Integrity and Ethics: Acting with
honesty, confidentiality, and
fairness is essential. For example,
a lab assistant keeps patient test

results private and shares them

only with the authorized doctor. O$
Time Management: It includes

managing workload effectively. ,@

For example, a nurse prioritizes +

giving medicines to critical @

patients first during a busy shift.

Emotional Stability: It means ?\
remaining calm under stress and Y~RE 17.6: Personal and
handling difficult situations protessionglgttributes in healthcare
professionally. For example, a doct Qcalm@é dealing with multiple
emergency cases after a road aca@(%

Resume Writing 5\

A resume is a short documer@at sh&O&

your education, skills, a xperle
helps employers J( hy

suitable for a tten&pb
interview is al%q portant step to get
employmen good resume and a

conﬂ nterwew can open the door to
man ortunltles especially in the

re field where professional
kers are always needed.

Basic Steps of Resume Writing

1. Personal Information - Name,

contact number, email, and

address. FIGURE 17.7: Template of a one-page Resume
2. Career Objective - A short statement about your career goals.

3. Education-Your qualifications (matric, intermediate, diplomas, etc.).
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4. Skills — Abilities such as communication, gmpjoyers often spend less

computer skills. than 30 seconds reading a

5. Experience - Any work or volunteer '&YM¢ This is why a resume
must be short, clear, and well-

service (ifavailable). organized,
6. References — Contact details of teachers \ I
or professionals who know your work. O
Basic Steps of a Job Interview
1. Preparation - Research the hospital/clinic and revie resume
2. Dress Professionally — Wear neat and clean clot
3. Be Punctual - Arrive on time.
4. Good Communication — Answer cIearIy an I|ter.
5. Confidence with Respect - Be con humble.
Activity: Create a Resume and Cover Letter f Ithcare Job
Besides a resume, a cover letter is also very i @\t Ac ter is a short letter that
you send with your resume. It tells the em@ y yo erested in the job and why
you are the right person for it.
Steps to Create a Resume for a Hgalth€are Job
1. Write your name and corédetalls atg
2. Add a short career object¥ (e g ‘e patients with compassion as a nursing
assistant”).
Write your skill Q basic care first aid, communication skills).
List your X n (e.g. ric in Science, Diploma in Health Sciences).

erience or volunteer work (e.g., volunteer at a clinic).

o A > W

Add
ProAreferences from teachers or professionals.

Steps ite a Cover Letter
&eeting — Address it to the employer (e.g., “Dear Hiring Manager”).
&. Introduction — Mention the job you are applying for.
3. Body - Explain your skills and why you are suitable.
4. Closing — Thank the employer and show willingness to meet.
Signature — Write your name and contact.

Exploring Career Pathways in Health Sciences

Health sciences is a broad field with many career opportunities. Some careers
involve direct patient care (like doctors, nurses, and paramedics), while others
focus on supporting services (like laboratory technicians, pharmacists, and
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radiographers). Some careers even involve tne world Health Organization

administration, research, or education. To (WHO) estimates that by 2030, the

choose the right career, students need to world will need 18 million more

match their personal strengths and interests healthcare workers. This means
. . . students in health sciences have

(e.g.,good communication, interest in research, o

g . . many opportunities aheag.
patience, or teamwork) with the requirements

of differentjobs.
Table 17.3: Examp

le: Matching Careers with Stre*u&;‘hs

Careers Key Strengths Required Suitable f ddents Who...

Nurse Patience, empathy, Like ca people and
teamwork WORKINg I teams

Lab Technician Attention to detail, jOY experiments and
accuracy rklng with machines

Doctor Problem-solving, ant lead in treatment and

communication @ de\ making

Physiotherapist Patience, phy. elping patients recover

activity x & ovement
Pharmacist Knowled s\o Are detail-oriented and like
science

medjeiRes, precg*;
Group Activity: Explqr r Pa Health Science
This is a group act|V| 5 students each.
Instructions

1. Each |II be given a career card/paper with specific healthcare careers
wri n them (e.g., Nurse, Doctor, Pharmacist, Lab Technician, Physiotherapist,

lic Health Worker, Hospital Administrator).
$ group will discuss:

i. What does this career do?

ii. What strengths are needed (e.g., patience, technical skill, leadership)?
iii. What type of student might enjoy this career?

Each group will match personal strengths of member with the given career.

4. Groups will present their findings to the class. Individual students may also share
which career they prefer and why.

Role of Technology and Artificial Intelligence in Healthcare

Technology and Artificial Intelligence (Al) are transforming healthcare by
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improving accuracy, efficiency, and patient access. These tools are changing how
doctors, nurses, and healthcare workers perform their jobs. The following are
some examples of technology and Al Tools in healthcare:

1. Diagnostic Imaging Tools (Al-based): Al systems read X-rays, CT scans, and
MRIs to detect cancers, fractures, or brain injuries more accurately.

2. Robotic Surgery: Robots like the da Vinci Surgical System assist@ eons
in performing complex operations with precision. O

3. Telemedicine Platforms: Online consultation apps (e.g. Kahani in
Pakistan, Teladoc internationally) connect patients to ﬁ*ers remotely.

A
cf\vv
&

: FIGURE 17.8: Technology and Al Tools in Healthcare

@earable Health Devices: Smartwatches and fitness trackers (e.g., Apple
Watch, Fitbit) monitor heart rate, sleep, and physical activity.

5. Electronic Health Records (EHRs): Digital systems store and manage
patient data, reducing errors and improving coordination.

6. Al Chatbots for Patient Support: Virtual assistants answer patient
questions, give reminders for medicines, and provide health support.

7. 3D Printing in Healthcare: Printing of prosthetics, dental implants, and even

artificial organsis done for patients.
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Table 17.4: Benefits vs Challenges of Technology and Al in Healthcare

Benefits Challenges

Faster and more accurate diagnosis High cost of advanced machines
(e.g., Al scans of X-rays) and software

Access to doctors through Risk of job loss for some he@are

telemedicine, even in remote villages  workers

Robots reduce human error during Machines may fail or m@(ion in
surgery critical situations

Wearables help people monitor health = Privacy issues wi@nal health

daily data
Better patient record management Requires tra%@for healthcare
workers e new systems

17.3 Decision-Making and Prc& olving
€a

Every day, people make choices - what what to wear, or how to spend
time. This process of choosing betwee : Sis I@jecmon making. When

a person faces a challenge and w, flnd a ion, it is called problem-
solving.

These skills are very importa ealthc %octors nurses, and other workers
often need to make qwck b reful ons to save lives and solve medical
problems.

Examplein Health " ‘:
e Anurse d the bestWay to calm a nervous patient (decision-making).

. :@orks to find out the cause of a patient's fever and prescribes
treatrent (problem-solving).

Ste ffective Decision-Making

ecisions are not made in a hurry. There is a process that helps people
k clearly before acting. The process of decision-making consists of the
following steps.

1. Identify the Problem - Clearly understand what the issue is.
. Example: A patientis feeling weak all the time.
2. Collect Information - Gather facts and data about the problem.
. Example: Doctor asks about diet, medical history, and lifestyle.
3. List Possible Options - Think of all possible solutions.
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. Example: Patient may need a blood test, diet change, or rest.
4. Weigh the Options - Compare the pros and cons of each choice.
. Example: Blood test gives accurate result but may cost more.
5. Choose the Best Option - Select the most effective and safe choice.
. Example: Doctor recommends a blood test first. $
6. Take Action-Putthe decisioninto practice. O
. Example: Patient goes for the blood test. O
7. Review the Outcome - Checkif the decision solved th lem.
. Example: Blood test result confirms treatme@ n.

&

<</

x\ox

OQ

Ko
\QJ

@GURE 17.9: Eeven steps of decision-making

Role of E Considerations in Medical Decision-Making
In hea@re, not all decisions are easy. Sometimes, doctors and nurses face

ch it@ at affect people's lives deeply. In
@cases, ethics - which means moral
es of right and wrong - help to guide
decisions. Ethical decision-making ensures
that patients are treated with fairness,
dignity, and respect. The following are the
key ethical considerations considered
during medical decision-making.

Hippocratic Oath is a historic oath for
physicians. It focuses on professional
ethics. The oath emphasizes the
highest standards of care, respecting
patient privacy and confidentiality,
and collaborating with colleagues.

1. Respect for Life - Every patient's life is valuable.
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e Example: Adoctor does everything possible to saveill patient.
2. Confidentiality - Patient information must remain private.
e Example: A nurse does not share test results with others without

permission.
3. Patient’'s Right to Choose - Patients should be involved in isions
about their treatment. O
e Example: A doctor explains all treatment options a he patient

decide. ~\’~\'
4. Fairness and Equality - @

Every patient must receive
equal care, no matter their Q
background. &;

e Example: Treating rich

and poor patients with @ \Q

the same respect.
5. Do No Harm - Healthc 5 \
workers must a \O
unnecessary har
e Exam ple oct IGURE 17.10: Rich and poor receive equal care
avoid g stron%mme if a simpler treatment works.
17.4- Le@fshlp and Teamwork

Leade means guiding and influencing others to achieve a common goal. A
lea @ovides direction, motivates the team, and ensures tasks are completed
e ively. Teamwork is the cooperative and collaborative effort of a group. In
tedmwork, members contribute their skills and efforts to achieve shared goals.
Without teamwork, achieving a goal may be difficult for an individual.

Leadership Styles and Their Applications

Different situations require different leadership styles. Understanding these
styles helps healthcare workers choose the best approach for their team and
patients. The following are the common leadership styles.
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1- Autocratic Leadership

The leader makes decisions alone and expects others to follow. This style is useful
in emergencies when quick decisions are needed. For example, a surgeon giving
strictinstructions during a critical operation.

2- Democratic Leadership Q*

The leader involves team members in
decision-making. This style is useful in .06 consulte Smpanions
planning or routine care where ideas before making nt decisions,
improve outcomes. For example, a even though % divinely guided.
hospital administrator asking nurses and This reﬂe\r e importance of

. i consultatjon infeadership.
doctors for suggestions before making v
schedules.

Prophet Muhamma M,%fj,’wn,t,)

3- Laissez-Faire Leadership

The leader gives freedom and trusts to decisions. This style is
useful when team members are h Ied an ependent. For example, a
senior researcher allowing lab s¢gie sts to deS| xperlments on theirown.

4- Transformational Leader:

The leader inspires and mQtivates the %&anh a vision for improvement. This
style is useful for Iong- prOJec |nnovat|on For example, a public health
leader motivating % ss campaigns invillages.

$ Prophet Muhammad (”mﬁwwu)
distributed responsibilities according to

each companion's strengths—for

example, appointing Khalid ibn al-Walid

(RA) as a military commander due to his
exceptional strategic skills.

FIGURE 17.11: Leadership styles
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Table 17.5: Leadership Styles

Leadership Style Key Feature Best Application in
Healthcare
Autocratic Leader decides alone | Emergency situations
Democratic Team members share  Planning patient carew.
decisions hospital policies
Laissez-Faire Freedom for team to Skilled resear%@ecialist
decide teams

Transformational Inspiring vision and Healthca palgns and
motivation innov Q’

Importance of Leadership in Healthcare
In healthcare, leadership and teamwork are v portant because doctors,

nurses, technicians, and support staff n}&r k together in a fast and
sometimes stressful environment. A goo help éhe team stay organized,
focused, and confident.

1. ClearDirections—Leaderg tear% ergencies.
2. Teamwork—Leadersen rade coo namong staff.
3. Better Patient Care — Ler en@hat patient safety is always the top
priority. Q
4. Motivation % Qjer S 5 and During the construction of Masjid-e-
inspires t Xembe do their Rkl
best. (Fi4aps) personally carried bricks
Q alongside his companions. It shows
5. No licts — Leader resolves thata true leader works with his team
understandings and keeps insteadofjustgiving orders.

monyinthe workplace.
@p e:Inahospital, asenior nurse leading a ward team makes sure medicines
a

given on time, patients are monitored, and junior staff feel supported.

Exercise

A. Select the correct answers for the following questions.

1. Communication means:
(a) Talking only (b) Sharing ideas
() Arguing (d)  Writing only
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2.

. Which skill is most needed durir@@nter i

Which is an example of non-verbal communication?

(@) Lecture (b) Phone call

(©) Facial expression (d) Email
Employability skills are:

(a) Subject knowledge (b) Job-related attitu
(c) Personal + professional qualities  (d) Ability to epr

Resumeis also called:

(@) Bio-data (b) Applic tter
(c) Cover letter (d) Id&@
Empathy means:

(@) Being sympathetic aring resources
() Understanding feelings v Giving advice

(@) Silence

() Avoiding eye contac% Q (@ Long answers

First step in problem-sol O
(@  Choosingsolu (b)  Identifying problem
() Applying so @é

(d) Evaluating result
Which action s&m -solving inreal life?

(a) Avo@q eissue (b) Waiting for others
() ' ing possible solutions (d)  Ignoring feedback

A Iq@r who invites ideas from team members uses:

\Z

Autocratic style (b) Democratic style

Laissez-faire style (d) Passive style
10.In teamwork, the best way to avoid conflictis:
(@) Ignoring others (b) Clear communication
(©) Blaming members (d) Keeping silent

11.A team succeeds when members:

(@) Compete with each other (b) Work separately
(©) Share goals (d) Avoid leaders
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B. Write short answers.

1. Define communication. How is it different from simple talking?

2. Differentiate between verbal and non-verbal communication with examples.
3. What is empathy? How is it different from sympathy?
4 @%e

. Define employability skills. Give one example from personal life
from professional life. O

What is a resume? How is it different from a cover letter? Q

6. Differentiate between decision-making and problem-s8tymg. How are they
connected?

o

7. Describe one step of decision-making. Why is §Rsping this step harmful?
8. Define leadership. How is it different from s management?

9. Differentiate between democratic and.autggratic leadership styles.

10. Give two examples of Al in health \@

C. Write answers in detail. Q (b'

1. Define communication an gin why jt &portant in personal,

professional, and healthc ttin SO
. Describe the differentypes of rr%wnication with examples.

2

3. ldentify and exmai&ast f &rriers to effective communication.
4. What is active Ing? I@s its importance.
5.

Explain e ility skills in detail. Why are they important for students
and prafefst@nals in the healthcare sector?

6. Lis&g explain at least five key personal and professional attributes
@ in healthcare. Give examples for each.

\ What are resume and cover letter? Describe the basic steps of writing an
effective resume and a cover letter for a healthcare job.

8. Describe the major steps involved in decision-making.
9. Discuss the role of ethical considerations in medical decision-making.

10. Define leadership. Compare different leadership styles. Explain which style
is most effective in healthcare and why.

11. Evaluate the impact of technology and Al in healthcare.
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Group Activities

1.

o vk W

Conduct group discussion on the importance of active listening and
empathy.

Express emotions using only body language, testing interpretation skills.
Create your resumes and prepare for mock interviews.

Invite healthcare professionals to discuss workplace expectati 0
Draft and refine job application materials. &6

Perform the assigned healthcare roles (doctor, nurse, ad*
work through a day's schedule.

trator) and

7. Analyse ethical dilemmas (assigned by the teaciherm ealthcare.

8. Work in teams to solve healthcare challenggs.
9. Solve a crisis together performing the a |g§

d roles (doctor, nurse,

administrator). @
10. Evaluate your leadership traits ar@ Ss stri}?& and weaknesses.

\Q S
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Pairing Scheme / Instructions for Preparation of Exam Paper of

Health Sciences for Class-10

ESSENTIAL INSTRUCTIONS FOR PAPER SETTERS

The paper of Health Sciences for class 10 will consist of 40 marks. Timing of the
paper will be two hours. The paper will be made as per following deta&

Part-I: Q-1: \.J)
Objective: 10 Multiple Choice Questions. The detail is as foIIows’@h x10=10
Chapter |9 |10 |11 |12 |13 |14 | 15|16 | 17
No. of 111 1 12 |1 1 1 1
Short
Questions ?\
Part-Il: Q-2:
Subjective: 4 short answer questions have t nswered outof 6. The 2x4=8
detail is as follows: r
]
Chapter 1,\40 1" J
No. of Short QuestioQ 2 pof
Q-3: s\ g 7
4 short answen@t ns have Q~ answered outof 6. The 2x4=38
detail is as follo x
Chaptef 3 ~N\,13|14 15|16 | 17
No. ¢ Qu@’ 101 1 [1 |2
~ Ad
Part-lll: T "Qction will coMtain three questions bifurcated in two- 2 x7 =14

Subjective: :

&

a & b (carrying 4 & 3 marks each) and students have
attempt 2 questions The detail is as follows:

Q-4:
Chapter 13 12
Part a b
Q-5:
Chapter 16 14
Part a b
Q-6:
Chapter 15 17
Part a b
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MODEL PAPER OF HEALTH SCIENCES FOR

CLASS-10
Objective Type
Time allowed: 15 Min. Max. Mapke®

Note: Four possible answers A, B, C and D to each question a |ven. The
choice which you think is correct, fill that circle with or peninkin
the answer-book. Cutting or filling two or more cir Will result in zero

mark in that question. @
%’ng CNSinfections?

nalysis

1.  Which diagnostic test is most useful for ideqt

(@) Blood pressure test (b)

(c) ECG enal Function test

2. Whichdiseaseis caused by lo dens?@
(b)

(@)  Rickets Q
() Arthritis 5\ d& Cramps
3. Which hormoneg)g'epar ody for stress?
(a) Insulin O 6\v (b) Estrogen
(d)

oporosis

(c) Cortj TSH
4. What he EPI (Expanded Program on Immunization) focus on?
(@) uilding hospitals (b) Treating adults
@ Providing free medicine  (d)  Givingvaccines to children
$ hat is the main cause of stunting in children?
(@) Too much exercise (b) Chronic malnutrition
(©) Lack of sleep (d) Exposure to sunlight

6. Whatshould be done first when someone shows signs of shock?
(a) Givethemwatertodrink  (b) Callemergency services

(c) Make them stand up (d) (d) Covertheirface
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7. Whattype of radiation is used for sterilizing medical devices?
(@) Gammarays (b) UV light
(@) Infrared rays (d) Visible light
8.  Which symptom is most commonly associated with dementia?,
(@) Frequent urination (b) Joint stiffness &

O

(©) Memory loss (d) Dizziness
9. Bipolardisorderdiffers from depression because E@Ies:

(@) Only sadness OnIy
(c) Mood swings vg'
10. Communication means Y
(@)  Talkingonly harlng ideas
() Arguing % V\N only
Subjec@ rt )]
Time allowed: 1.45 Hrs Max.

rkss‘\ 16
Q. 2: Write shortal@ g ur (04) questions 8

1. Differentiate @e nisch and haemorrhagic strokes.

2. Which @ ic tool is better for seeing muscles: X-ray or MRI? Explain
briefly.

3. W& children more likely to develop rickets than adults?
ﬁo is blood glucose monitoring useful for a diabetic patient?

5."Why is hand washing important for children's health?

6. Name diseases prevented by routine childhood vaccination

Q. 3: Write short answers to any four (04) questions:

1. List any three essential items found in a first aid kit.

2. Why is it essential to pre-clean surgical instruments before sterilization?
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Define the term “incontinence” and give one cause.
How do depression and anxiety affect a person's daily functioning

Describe one step of decision-making. Why is skipping this step harmful?

S T

Define leadership. How is it different from simple management? I

Note: Attempt any two questions. \?O (14)

Q.4: (a) Write a detailed note on the first aid managem poisoning and
insect/snake bites.

(b) Explain the proper hand-washing techm?@nd its role in preventing
the spread of infection among childr

Subjective Type (Part II)

Q.5: (a) How does stress affect both m hy5|cal health? Discuss with
examples.
(b) Discuss the chemical me S ster|I|

Q6: (a) Explain the role o entlve %ln elderly health, including
recommended va |ons% style changes.

(b)Discuss the ro ethical gonsierations in medical decision-making.

&
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