Sector
Healthcare
Sub-Sector
Allied Health & Paramedics
Occupa on
Diabetes Educator
Reference ID - HSS/Q8701, Version 1.0
NSQF Level 4

Diabetes Educator

Published by:
Published by

All
Reserved,
AllRights
Rights
Reserved,
First
Edi
on,
March
20162017
First Edition,
March

Printed in India at

Printed in India at

Copyright © 2016
Copyright
© 2017
Healthcare
Sector
Skill Council
520521, 5th ﬂoor,
DLF Skill
TowerCouncil
A, Jasola District Centre, New Delhi - 110025, India Tel: 011Healthcare
Sector
41017346,40505850
520- 521, 5th ﬂoor, DLF Tower A, Jasola District Center, New Delhi - 110025,India
Email: info@healthcare-ssc.in Website: www.healthcare-ssc.in

Tel: 011-41017346,40505850
Email: info@healthcare-ssc.in
Website: www.healthcare-ssc.in

Disclaimer
The informa on contained herein has been obtained from sources relia ble to Healthcare Sector Skill
Council.
Healthcare Sector Skill Council disclaims all warran es to the accuracy, completeness or adequacy
Disclaimer
of
such
informa
on.contained
Healthcare herein
Sector Skill
have no
liability
for errors,
omissions,
or
The information
hasCouncil
been shall
obtained
from
sources
reliable
to Healthcare
inadequacies, in the informa on contained herein, or for interpreta ons thereof. Every eﬀort has been
Sector Skill Council. Healthcare Sector Skill Council disclaims all warranties to the
made to trace the owners of the copyright material included in the book. The publishers would be grateful
accuracy, completeness or adequacy of such information. Healthcare Sector Skill Council
for any omissions brought to their no ce for acknowledgements in future edi ons of the book. No en ty
shall have no liability for errors, omissions, or inadequacies, in the information contained
in Healthcare Sector Skill Council shall be responsible for any loss whatsoever, sustained by any person
herein,
thereof.
Every
eﬀort
been made
to trace
owners
who
reliesoronfor
thisinterpretations
material. The material
in this
publica
on ishas
copyrighted.
No parts
of this the
publica
o n may
of reproduced,
the copyright
material
included
in form
the book.
The
publishers
beelectronic
grateful media,
for any
be
stored
or distributed
in any
or by any
means
either onwould
paper or
omissions
brought
toHealthcare
their notice
forSkill
acknowledgements
in future editions of the book.
unless
authorized
by the
Sector
Council.

No entity in Healthcare Sector Skill Council shall be responsible for any loss whatsoever,
sustained by any person who relies on this material. The material in this publication is
copyrighted. No parts of this publication may be reproduced, stored or distributed in
any form or by any means either on paper or electronic media, unless authorized by the
Healthcare Sector Skill Council.

iii

Par cipant Handbook

iv

Acknowledgements
Healthcare Sector Skill Council (HSSC) acknowledges the contribu on of all the individuals and
organiza ons who have contributed to the prepara on of this book.
We would like to thank Dr Naresh Trehan, Chairman, HSSC for his constant guidance and
support.
We would also like to acknowledge the eﬀorts of HSSC Governing Council and members of
HSSC Content Approval Commi ee; Dr A K Agrawal, Dr Alexander Thomas and HSSC team who
guided prepara on of the book.
Sincere apprecia on is extended to our industry partners, all ex perts for providing technical
inputs and reviewing the individual modules. The eﬀorts of Team Talento is specially
appreciated for suppor ng the development of the book.
The prepara on of this book would not have been possible without the strong support of
Healthcare Industry and their valuable feedback.
HSSC dedicates this book to youth of the country who desire to learn specialized skills, an
invaluable asset for making a career in the Healthcare Sector and wish to be part of the most
Nobel profession of saving life.

For Healthcare Sector Skill Council

For Healthcare Sector Skill Council

Dr Shubnum Singh
(Chairperson, HSSC Content Approval Commi ee)

Mr. Ashish Jain
(Chief Execu ve Oﬃcer)

v

Par cipant Handbook

About this Book
This Par cipant Handbook is designed to enable training for the speciﬁc Qualiﬁca on
Pack(QP). Each Na onal Occupa onal (NOS) is covered across Unit/s.
Key Learning Objec ves for the speciﬁc NOS mark the beginning of the Unit/s for that NOS.
· Explain the role of a Diabetes Educator and describe the roles of various healthcare
providers.
· Describe the ability to perform clinical and technical skills essen al in providing educa on
to the diabe c or pre-diabe c pa ents.
· Demonstrate professional behaviour, personal quali es and characteris cs of a Diabetes
Educator.
· Demonstrate communica on process of a Diabetes Educator, which also reﬂects
professional appearance and a posi ve a tude.
· Prac ce infec on control measures.
· Demonstrate safe and eﬃcient interven ons for pa ent safety.
· Demonstrate to assess, set and plan the goals for depar ng educa on to the diabe c
pa ents.
· Apply documenta on, repor ng and follow up ac vi es to the pa ents and the health
team.
· Describe the role of basic Healthcare provider and verbalize the role of basic Healthcare
providers.
· Verbalize the roles and responsibili es of the Diabetes Educator.
· Demonstrate right methods of Bio Medical Waste Management.
· Demonstrate Basic Life Support, Cardio Pulmonary Resuscita on and other ac ons in
event of medical and facility emergencies.
· Describe and understand the structure and func oning of the human Body.
· Understand and explain the mechanism of regula on of blood glucose in human body.
· Verbalize the role of Pancreas towards metabolism, absorp on, storage and excre on of
blood glucose in human body.
· Describe the term Diabetes and verbalize its epidemiology in Indian scenario.
· Demonstrate steps to be ini ated while providing First Aid
· Symbols used in the book have been listed below.

Symbols Used

Key Learning
Outcomes

Steps

Ac vity

Exercise

Tips

Role Play
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Key Learning Outcomes
At the end of this unit, you will be able to:
·

Iden fy the diﬀerent types of Healthcare Delivery models.

·

Describe the role and func on of the hospital in pa ent care and services.

·

Describe the func ons of Diabetes Educator.

·

Explain various responsibili es of Diabetes Educator.

·

Explain roles and responsibili es of other Healthcare team members.

·

Exhibit ethical behaviour.

·

Demonstrate a posi ve personal image.
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UNIT 1.1: About the Program
Unit Objectives
At the end of this unit, you will be able to:
·

Understand the goal of this program.

·

Follow the ground rules.

1.1.1 Introduc on
Diabetes is a one of the major diseases spreading in India. As per the latest research, the
number of people with diabetes in India has gone up alarmingly since 2007. India is becoming
a country of a signiﬁcant large number of people with diabetes, so much so that every ﬁ h
diabe c person will soon be an Indian.
The major reason for this has been evolu on to a modern lifestyle leading to increased
consump on of rich and fa y diets rich along with high levels of stress.

Who is a Diabetes Educator?
Diabetes educators are a part of the diabetes management team. A diabetes educator needs
to help diabe c pa ents help manage their diabetes, also enabling them to make the right
decisions for their diet and nutri on as per their current health condi on. Diabetes educators
are healthcare professions from diﬀerent backgrounds, each prac cing a diﬀerent role in
collusion with other team members.

1.1.2 Goal of This Program
The primary goal of this program is to create an environment for diabetes educa on. This will
lead to a reduc on in the mortality rates related to diabetes in the Indian popula on. The
overall goals are:

Fig. 1.1.1: Goal of Program
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1.1.3 Objec ves
There is an increased need in the Healthcare se ng for Diabetes Educator to educate, counsel
and provide informa on to the pa ents regarding Diabetes - its preven on & management.
They also act in close proximity with all the health personnel’s, family members and various
other hospital employees.
As Healthcare sector is s ll evolving, the requirement for individualized health assistance to the
diabe c and pre diabe c pa ents is also increasing. Thus demand for trained diabetes educator
in the healthcare sector is also increasing.
The programme is aimed at bridging the gap between the supply and demand of trained
workforce to be employed as the diabetes educator. Standardized quality will be ensured in
the programme to the students for the job role of Diabetes Educator.
A er comple ng this course, the learner will be able to:·

Assess and prepare the goals for the diabe c and pre diabe c pa ent.

·

Educate the pa ent about insulin administra on.

·

Liaison with various Healthcare providers and Healthcare team for the good quality of care
to the diabe c pa ents.

·

Maintain safe, healthy and secure environment by working within the limits of
competency and authority.

·

Collate and communicate health informa on to the pa ents, their rela ves and with all
the medical personnel linked with the care of the pa ent.

1.1.4 Course Outline
The curriculum comprises of learning objec ves with comprehensive learning materials, selfassessment exercises, background reading materials, case studies, list of supplementary
reading and assignments.

1.1.5 Skills That This Program Trains
·

A friendly approach and the ability to put pa ents at ease, whatever their physical or social
needs.

·

The ability to be tac ul and sensi ve at all mes.

·

Respect for the pa ents and their families.

·

Assure conﬁden ality of the pa ent.

·

A high level of pa ence.

·

A good understanding of basic diabetes management and assessment procedures.

·

Excep onal communica on skills.

·

The capability to deal with aggressive or anxious pa ents and their families.

·

A responsible and adap ve a tude towards pa ents and the job.

·

The capability to stay calm under pressure.

·

A sincere commitment to the job.
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1.1.6 Ground Rules
All the par cipants are expected to follow certain ground rules which will facilitate an eﬃcient
learning environment. These rules are:
·

Arrive and start on me.

·

Par cipate in all phases of the workshop.

·

All mobile phones should be either switched oﬀ or in silent mode.

·

Adhere to the melines. If the break given is of 15 minutes, then be in the training room
within those 15 minutes.

·

All the doubts should be raised to the facilitator. Do not talk among you rselves.

·

Listen ac vely - respect others when they are talking.

·

Learn and ask ques ons if you don’t understand.
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UNIT 1.2: Healthcare Delivery System
Unit Objectives
At the end of this unit, you will be able to:
·

Iden fy the diﬀerent types of Healthcare Delivery models.

·

Describe the role and func on of the hospital in pa ent care and services.

1.2.1 Health System in India
Healthcare services and professionals oﬀer a myriad of services to promote, restore and
maintain health of individuals or communi es. A healthcare provider can be a person or a team
of some organiza on delivering healthcare services in a systema c way as per the requirement.
Paramedical staﬀs, general physicians, den sts and their support staﬀ are categorized under
healthcare providers.
A Healthcare delivery system is the sum of services oﬀered by all health disciplines.
Tradi onally, the Healthcare system only used to provide care to ill and injured. For this reason
the old Healthcare system might be more accurately described as illness care system.
The state, central and local government is responsible for India’s health sector.
·

At the Central level – The oﬃcial health
system at the na onal level involves:
o The Ministry of Health and Family
Welfare;
o The directorate general of health
services; and
o The central council of health and family
welfare.
Fig. 1.2.1: Health system in India

·

At the State Level – The responsibility of the state includes provision of medical care,
preven ve health services within the state. The prime responsibility of a state is
controlling opera on of all health services within its jurisdic on.
o State Ministry of Health
o State Health Directorate

·

At the District Level – There are 640 (year 2011 census) districts in India comprising of
following administra ve areas:
o Sub-division
o Tehsils (Talukas)
o Community Development Blocks
o Municipali es and Corpora ons
o Villages
o Panchayats
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1.2.2 Components of Healthcare Delivery System
With a total of twenty-nine states and seven union territories in India, they are independent
in terms of delivering proper healthcare services to people. Each state has their own
Healthcare delivery system that is independent of its associa on to Central Government. The
responsibility of the Central government is primarily of:
·

Making policies

·

Assis ng

·

Planning

·

Coordina ng with State Health Ministries

·

Evalua ng

There are ﬁve leading agencies/sectors represen ng the healthcare delivery system that are
diﬀerent from each other i n terms of technology applica on and source of funds required for
opera on.

Fig. 1.2.2: Healthcare Delivery system

1. Public Health Sector
o Primary Healthcare- Primary health centres, subcentres etc.
o Hospitals/Health Centres- Rural Hospital, District hospital, Specialist hospital etc.
o Health Insurance Schemes- Employee State Insurance Scheme.
o Other Agencies- Defence, Railways
2. Private Sector - Private hospitals, General Prac

oners, clinics

3. Indigenous systems of medicine- Ayurveda, Yoga, Unani, Siddhi, Homeopath
4. Voluntary Health Agencies- Indian Red Cross Society, Indian Council for Child Welfare etc.
5. Na onal Health Programmes- Na onal Aids Control Programme etc.
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Tips
·

!

Components of healthcare delivery system in India are as follows:
o Public Health Sector
o Private Sector
o Indigenous systems of medicine
o Voluntary Health Agencies
o Na onal Health Programmes

Exercise
1. What are the components of the healthcare delivery system?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 1.3: Roles and Responsibili es of a Diabetes
Educator
Unit Objectives
At the end of this unit, you will be able to:
·

Explain the func ons of Diabetes Educator.

·

Explain various responsibili es of Diabetes Educator.

·

Describe roles and responsibili es of other Healthcare team members.

·

Exhibit ethical behaviour.

·

Present a posi ve personal image.

1.3.1 Introduc on
Any healthcare provider can be a diabetes educator having a speciﬁc skill -set and a relevant
knowledge of diabetes. There is no speciﬁc health profession or background the educator may
be coming from. Their role is to:
·

Facilitate diabe c people, helping them manage their health in the best way possible.

·

Enable them to decide, make a choice of their own and act upon the same.

·

Help them to improve their quality of life.

The specialized educa on for diabetes is eﬀec ve and also a part of diabetes care. S uch
interven ons addressing diabetes in pregnant women, diabetes preven on and insula on
therapies have proven to be cost saving.

What is the role of a diabetes educator?
·

Diabe c people can be empowered, facilitated and taught recommended or accepted
knowledge on diabetes which can translate into behavioural change.

·

Involved as a partner in a health-care team which takes an interdisciplinary approach.

·

Involved as a liaison with other health-care personnel and referral services.

What are the skills and knowledge required from a diabetes educator?
·

Broad-based knowledge of func on of human body, pathogenesis, diagnosis, preven on,
and management of diabetes.

·

Technical skills such as injec on technique, blood glucose monitoring etc.

·

Know the right way of infec on control and managing Bio Medical Waste.

·

Interpersonal skills, such as empathy, communica on, asser veness, ﬂexibility, pa ent
rights and resourcefulness.

·

Presenta on, wri ng, and interviewing skills, understanding the educa on process for
adults and children.

·

Understanding of behaviour change and educa on strategies.

9
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1.3.2 Role of other Healthcare Team Members
Diabetes Educator does not work alone while performing his/her du es. The diabetes
educator has to work in harmony with other members of the Healthcare system for the
pa ent. Each member has certain roles and responsibili es to carry out in order to eﬀec vely
take care of the pa ent.
The roles and responsibili es of other members are:
·

Primary Care Providers: The primary care provider is normally the family physician who
pa ents see for general check-ups and when they get sick. A doctor who specialises in
dealing with diabetes and its treatment is called an endocrinologist. In case of a specialist
is not available, there are primary doctors, or family -prac ce doctors or even an internist
who have the experience in caring diabetes pa ents. T he primary care doctors may
further refer diabe c pa ents to specialists.

·

Nurse: Nurses may be present at home on special duty or at the hospital. Nurses are
trained and are adept at handling pa ents and carrying out certain medical procedures.

·

General Duty Assistant: A general duty assistant is one who is responsible for providing
support to nurses and other support staﬀ. A general duty assistant is responsible for taking
personal care of the pa ent and is a cri cal member of the health-care team.

·

Die cian: A die cian is registered prac oner, trained in nutri on area who helps the
pa ent in choosing the right food based on their weight, lifestyle, medica on, and other
health goals (such as lowering blood fat levels or blood pressure).

·

Endocrinologist: An endocrinologist specializes in trea ng diabe c pa ents and/or any
other disease which occur in the “endocrine system” (if is internal body’s gland system
that produces hormones that control how the organs and the body in general should
work.
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UNIT 1.4: Key Terms and Equipment
Unit Objectives
At the end of this unit, you will be able to:
·

Learn about Key terms.

·

Recognize tools used for diabetes educator.

1.4.1 Key Terms
The following table lists the main key terms used in diabetes management along with their
deﬁni ons:

11

Par cipant Handbook

Fig. 1.4.1: Key Terms

1.4.2 Equipment
The tools used by diabetes educator are as follows:
Glucometer: A device used to determine the approx.
concentra on of blood-glucose presence.

Fig. 1.4.2: Glucometer

Lancets: A cu ng instrument with a double-edged blade.

Fig. 1.4.3: Lancets

Strips: Glucometer test strips.

Fig. 1.4.4: Strips
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Gauge: A so material used as a dressing for
covering and protec ng a physical injury or bruises
on the body parts.

Fig. 1.4.5: Gauge

Tourniquet: A device that constricts or compresses a
vein or artery against blood circula on for a certain
period of me.
Fig.1.4.6: Tourniquet

Mannequin: Mannequin designed to be a prop
while conduc ng a scenario-based training
covering pa ent management skills and advanced
pa ent care.

Fig. 1.4.7: Mannequin

Wheel chair: A portable/movable chair with wheels
used to take people who are not able to walk (due to
disability, injury or ailment) from one place to another.

Fig. 1.4.8: Wheel chair

Trolleys: A light-weight table with wheels used to
carry surgical, tools, equipment or medicines.

Fig. 1.4.9: Trolley
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PPE: Protec ve gears like gloves, masks and
helmets etc. used to prevent infec on.

Fig. 1.4.10: Personal protec ve equipment

First Aid kit: A box with basic medical supplies to cater
to an emergency situa on. It contains bandages,
an sep c solu on and creams, crepe bandages, basic
oral medicines etc.

Fig. 1.4.11: First aid kit

Betadine: An an sep c solu on used in hospitals worldwide as
the ﬁrst ac on against infec on/germs.

Fig. 1.4.12: Betadine

Co on Bandage: Bandages used to cover and dress
deeper cuts, wounds and injuries.

Fig.1.4.13: Co on Bandage
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Sani zers: Germicidal cleaners which
required for desired levels of cleanliness.

are

Fig.1.4.14: Sani zers

Disinfectants: Disinfectants work as an microbial
agents used for cleaning objects to remove germs.

Fig.1.4.15: Disinfectants

Inves ga on used on diagnosing diabetes
An insulin pen is accurate and convenient for
people with diabetes to use.

Fig.1.4.16: Insulin pen

Biomedical Waste Management

Fig.1.4.17: Biomedical Waste Bins
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Notes
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Key Learning Outcomes
At the end of this module, you will be able to:
·

Diﬀeren ate diﬀerent parts of body.

·

Describe organiza on of body cells, ssues, Systems, membranes and glands.

·

Explain the Muscular Skeletal System.

·

Describe Diges ve System.

·

Describe Respiratory System.

·

Describe Cardio Vascular System.

·

Describe Excretory System.

·

Describe Nervous System.

·

Describe Endocrine System, Sense Organ and Reproduc ve System.

·

Explain the mechanism of blood sugar regula on.

·

Explain the mechanism for absorp on of glucose.

·

Explain the mechanism for storage of glucose.

·

Explain the func on of Pancreas related to regula on of blood glucose level.

·

Explain Physiology of Pancreas.

·

Explain the term and classiﬁca on of Diabetes broadly.

·

Explain the Epidemiology of Diabetes.

·

Learn what to do in medical emergencies.

·

Describe components of ﬁrst aid kit.

·

Detail common emergency condi ons.

·

Describe Chain of Survival.

·

Demonstrate Cardio Pulmonary Resuscita on.

·

Chain of Survival.

·

Rescue of a child.

·

Segrega on of Biomedical waste at source.

·

Explain colour coding and type of containers for disposal of Bio Medical Waste.

·

Label for transport of Bio Medical Waste containers/bags.
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UNIT 2.1: Structure and Func on of Human Body
Unit Objectives
At the end of this unit, you will be able to:
·

Diﬀeren ate diﬀerent parts of body.

·

Explain organiza on of body cells, ssues, Systems, membranes and glands.

·

Describe Muscular Skeletal System.

·

Describe Diges ve System.

·

Describe Respiratory System.

·

Describe Cardio Vascular System.

·

Describe Excretory System.

·

Describe Nervous System.

·

Describe Endocrine System, Sense Organ and Reproduc ve System.

2.1.1 Understanding the Human Body
The human body is broadly divided into three areas:
·

Head and Neck

·

Thorax and Abdomen

·

Upper limbs and lower Limbs

Head and neck region of our body is the top
most part of our body. It consists of organs like
brain, eyes, ears, mouth with the food pipe (or
the oesophagus) and nose with trachea (or the
wind pipe).
The middle part is the thorax region that
contains of the lungs and heart. The abdomen
area is the area consis ng of liver, stomach,
pancreas, intes nes, kidneys and reproduc ve
organs. The arms form the upper limbs while
the legs form the lower limbs respec vely.
The shape and structure of the body is
supported by a framework of specialized ssues
Fig.2.1.1: Human Anatomy
called the bones and muscles. The bones and
muscles hold the organs in place. The internal organs of the human body are very delicate.
They are covered with a bony structure to protect them from external shocks and injuries. For
example, the human heart and lungs are covered with the rib cage for protec on from external
injuries.
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Head and Neck
The brain, eyes, ear, nose and mouth are part of the head.
Each of these organs has speciﬁc func ons of its own.
The head has a hard outer covering. This is a bone called
cranium or skull. All the organs in the head region are held by
muscles which are a ached to the skull. The skull protects
the brain from external injuries and shocks.
The func oning of our body is controlled by the human brain
for example breathing, diges on, heartbeat, blood
circula on. These func ons are broadly classiﬁed as sensory,
motor and special senses.

Fig.2.1.2: Head and Neck

The sensory func ons include touch and pain
sensa ons. The motor func ons include
movement of organs such as limbs or muscles
and special senses include sight, sound, taste
and smell. The brain extends as the spinal cord
at the back of the body. The brain connects to
the various organs by nerves which transmit
signals to the organs.
Fig.2.1.3: Ear and its Structure

The face contains the organs – eyes, ears, nose and mouth. The eyes allow us to see. The eyes,
which are connected to the brain, control the sensa on of vision, and eye -ball movements
through nerves. The ears, which allow us to hear, comprise of the external, middle and internal
ear which are made of the hearing apparatus. The hearing apparatus are set of bones and
membranes which allow us to hear.
The nose supports in the sensory func on of
smell. Two nostrils on the external side serve in
the func on of breathing, while internally, it
opens into the wind pipe which is connected to
the lungs. The mouth is located below the nose
and is the opening of the diges ve system. It
opens into the food pipe or the oesophagus
extending into the neck and thorax.
The mouth comprises of teeth that help in
chewing the food. The neck por on of our body
contains the food pipe and the trachea. The neck
also comprises the larynx or the voice box. It is
prominent in the male body.
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Thorax
The neck region extends into the thorax region which is made up of shoulders and the chest. The
chest is made up of a bone framework called the ribs. The rib encloses a pair of lungs which help
in breathing. The heart is present at the centre of the two lungs towards the le . The heart
supplies blood throughout the body using a network of arteries, while veins collect blood from
diﬀerent areas of the body.
Arteries and veins are vessels or pipes which form the arterial and venous system respec vely.
These vessels are connected to all the organs. Blood from the heart is carried by arteries to the
various organs and a er puriﬁca on the blood from the various organs is carried to the heart
by veins.

Fig.2.1.5: Thorax (Male)

The thorax also has a large muscle called the diaphragm that aids in breathing and supports the
lungs. The thorax in the female body also comprises of the mammary glands also known as
breasts. The breasts func on is to provide nutri on to the new-born child.

Abdomen
The thorax extends into the abdomen. The abdomen comprises of the stomach which helps
to digest the food that we eat. The stomach is supported by other vital organs such as the
liver, which releases substances called enzymes that help in diges on of the food. The stomach
extends into long tube-like structures called intes nes. Intes nes help in the diges on and
absorp on of nutrients from food. At last, the undigested food is excreted (thrown out)
through an opening called the anus. A pair of kidneys is present in the lower back-side of the
abdomen is said to be a vital organ that helps in excre ng the waste materials produced in the
body.
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The lower region of the abdomen is made up of a bony framework called the pelvis or the hip.
This region also comprises of the reproduc ve organs or the genitalia which are diﬀerent in
men and women.
The upper abdomen part comprising of stomach, liver, etc. is not covered by any bone structure
to protect it from external shocks and injuries. Therefore, as a Diabetes Educator, you must take
special care while handling the pa ent to avoid injuries to the upper abdomen.

Upper and Lower Limbs
The upper limbs and lower limbs enable humans to move from one place to another. They
also help in ea ng and carrying out important func ons. The arms are connected to the thorax
in the shoulder region. The arms are jointed organs comprising of the upper arm and the lower
arm and the palm. The lower limbs are jointed organs that are connected to the abdomen at
the pelvis region. The upper leg region is made of thighs and the lower leg region comprises of
heels and toes that aid in movement.

Back of Human Body
The back region of the human body is made up of the vertebral column that extends from the
back of the head to the back of the hip. The spinal cord is the extension of the brain. It is located
in the vertebral column. It performs the func on of movement.

2.1.2 Human Physiological Systems
The human body performs various ac vi es like breathing, ea ng, running. Each part of the
body has speciﬁc func ons which help the body perform these various ac vi es.
The basic physiological systems in the human body are:
·

The nervous system – It includes the brain, the spinal cord and the network of nerves.

·

The muscular and skeletal system - It includes of the bones, muscles and the connec ve
ssues.

·

The circulatory system - It includes heart, the network of arteries and veins.

·

The respiratory system - It consists of the upper and the lower respiratory tracts. The
upper respiratory tract consists of nose and the sinuses, and the lower respiratory tract
consists of trachea, bronchi and the alveoli.

·

The diges ve system - It consists of the mouth, the oesophagus (food tube), the stomach,
the liver and the gall bladder, the pancreas, the large and the small intes ne extending
into the rectum and the anal canal.

·

The urinary system - It consists of the kidneys, ureters and the bladder.

·

The reproduc ve system - It consists of the sex organs.

The basic physiological systems are supported by the endocrine system that secrete the
hormones and the immune system that helps in protec ng the body from infec ons.
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Nervous System
The nervous system is the main road on where informa on is sent and received by the brain to
keep a track about happenings on the exterior and interior parts of the body. The central
nervous system includes brain and the spinal cord. The brain serves as the leader in your body,
it controls the working of various body parts. It is responsible for all sensory processing done
by the body. Sensory func ons such as sight, hearing, taste and smell are termed as special
senses. And the organs which help us to see, hear, taste, smell are eyes, ears, mouth and nose
respec vely. These organs are called sensory organs as they connect us to the outer world.
These senses are controlled by the brain.
There is another sensory organ which helps us to connect with the outside environment, i.e.
the skin that helps us feel. The nerves, spinal cord and brain together control all the pa rts of
the human boday.
Any feeling that a person experiences is a result of the signals that are carried to the spinal
cord by nerves and eventually to the brain. The nerves are the units of the nervous system that
connect the various organs to the spinal cord and brain. The brain then responds with a
reac on which is carried back to the organ. The organ then acts as per the instruc ons received
from the brain.

Fig.2.1.6 Nervous System
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Muscular and Skeletal System
The muscular and skeletal structure of our
body comprise of the skeleton, and the
a ached muscles that are over 600. The
human skeleton gives the body a basic shape
and structure and is comprised of bones. The
bones are the hard structures of the body
and form the framework of the body. The
bones support the en re body weight and at
the same me gives it a proper shape. The
skull provides protec on to the brain and
gives shape to our face. The backbone
protects the spinal cord which is a passage
for the transmission of messages between
the diﬀerent parts of the body and the brain.
The ribcage protects the heart, the lungs and
the liver. The pelvis protects the bladder, the
intes nes and in females, the reproduc ve
organs.
Fig.2.1.7 (a): Muscular System

Along with their structural role, the
larger bones within the body have bone
marrow which produces blood cells.
Bones are rigid and inﬂexible. So with
just the bones, a person will be unable to
walk or move hands or legs. You need
muscles for ﬂexibility and they also
support the bones in ac vi es like
walking and running. The muscles form
the bulk of the body organs. The bones
and muscles together are responsible
for the body to move. Muscles are also
connec ng structures that hold the
various organs in place. The bones are
a ached to the muscles by ssues called
Tendons. The muscular and skeletal
systems hold the body in place.

Fig: 2.1.7 (b): Skeletal System

24

Diabetes Educator

Circulatory System
The circulatory system is also called the cardiovascular system and it helps in circula ng blood to
the ssues of the body. With each heartbeat, blood is pumped throughout our body. It carries
nutrients along with oxygen to all the cells. The heart and the blood vessels, which include
arteries, veins and capillaries, form the circulatory system. The blood, pumped by the heart,
acts as a transporta on system. It carries oxygen and nutrients to the various organs. It does
this through blood vessels known as arteries and capillaries. Once the oxygen and nutrients
are absorbed by the body, waste products are released.

Fig.2.1.8: Circulatory System

The circulatory system func ons in collabora on with respiratory system in transpor ng
oxygen to various parts of the body and removing carbon dioxide. It does this through a
diﬀerent set of blood vessels known as veins. The circulatory system is, therefore vital in the
maintenance of the regular body func ons.

Respiratory System
The respiratory system helps in carrying oxygen into the body and removing carbon dioxide
from the body. The respiratory system comprises of the trachea and lungs as the central units.
While breathing, the air is inhaled by the body mostly through the nose and enters the wind
pipe, known as trachea. From the trachea, the air passes through the lungs and the oxygen is
then absorbed in the lungs. The oxygen present in blood is then transported from the lungs to
other organs of the body. Each body organs use the oxygen to release energy. This energy
released is u lized for performing essen al body func ons.
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While performing various ac vi es, the body organs produce carbon dioxide.

Fig.2.1.9: Respiratory System

The carbon dioxide is transported to the lungs by the blood and from the lungs the air carrying
carbon dioxide is breathed out. This process of breathing in — using oxygen for releasing
energy— and breathing out of air is collec vely called respira on. The organs that are involved
in respira on are grouped together as the respiratory system which plays an important role as
it provides oxygen that is cri cal for body func oning.

Diges ve System
·

It consists of the mouth, food pipe also
known as oesophagus, stomach, intes nes
and other organs like the liver, the
pancreas, the gall bladder and the salivary
glands. The food that we eat needs to be
converted into smaller units for absorp on
by the body.

·

The diges ve system breaks the food down
and absorbs the nutrients in the food. This
whole process is known as diges on.

·

The tongue
mouth and
swallowed.
oesophagus.
food enters
intes nes.

pushes the food from
which is then chewed
It passes through
From the oesophagus
the stomach and then

the
and
the
the
the

Fig.2.1.10: Diges ve System
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·

Here the food is broken into small units with help of substances called enzymes. The
enzymes that are needed for the diges on of the food are produced by the salivary glands,
liver, pancreas and gall bladder. The blood absorbs the nutrients from the food and
transports them to the various organs for producing energy.

Urinary System
·

The urinary system has a pair of kidneys, the
urethra, the ureters and the urinary bladder.
When the body organs u lize the nutrients
and oxygen for the produc on of energy, they
produce waste products such as ammonia
and urea. These waste products are carried by
the blood to the kidney. In the kidneys, the
waste products are ﬁltered from the blood
and excreted out of the body as urine.

·

Urine, a liquid with excess water passes
through the ureters and ﬁlls the urinary
bladder. The urinary bladder when full with
Fig.2.1.11: Urinary System
urine, releases the urine out of our body. If the
kidneys are unable to func on normally, the waste products present in the blood can
cause harm to the body organs. So it is very necessary to throw out the waste materials.

·

The excretory system is hence cri cal to good health as the harmfu l wastes are thrown
out from the body by this system.

Reproduc ve System
·

The reproduc ve system is of two kinds - the
male and female reproduc ve system. It
comprises of the sex organs.

·

Male reproduc ve system comprises of
tes cles and sex organ, the penis. The
tes cles produce seminal ﬂuid which contains
fer liza on units called sperms. The semen is
passed through the penis.

·

The female reproduc ve system comprises of
ovaries, the uterus and sex organ, the vagina.
Fig.2.1.12: Reproduc ve System (Female)
When the sperms enters the female body, in
the ovum, fer liza on takes place that leads to the development of a foetus, and then
into a baby.

·

The reproduc ve system func ons to develop a new human body in the within the
woman’s body.

Female Reproduc ve System
The female reproduc ve system comprises of parts which take part in reproduc on.
·

The female body has from birth mul tude of eggs that could grow into a baby.

·

The female body has a fallopian tube where the eggs get fer lized by sperms resul ng in
a whole human being.
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Male Reproduc ve System
·

The penis includes:
o the lowest part connected to the lower
abdominal organs as well as the pelvic
bones,
o the sha
o a cone shaped end called glans penis
o an opening of the urethra at the head of
penis which carries semen and urine

Fig.2.1.13: Male Reproduc ve System

·

The scrotum is a thick-skinned sac that encircles and shields the testes.

·

Usually the le tes s hangs a li le bit lower than the right tes s. The testes have the
following main func ons:
o Produce sperm (carrier of the man’s genes)
o Produce testosterone (the male sex hormone)

Suppor ng Physiological Systems
The basic physiological systems are supported by other physiologic systems such as the
endocrine system and the immune system.
The endocrine system is made up of organs called endocrines glands. Some examples of
endocrine glands are the thyroid, pituitary, thymus.
The immune system comprises the lymph nodes and the lymphocytes.

Fig.2.1.14: Physiological Systems

It protects the body from harmful germs and keeps the body healthy. The immune system is
cri cal in preven ng the infec ons and protects the body from diseases.
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2.1.3 Immune System (Lympha c system)
The immune system or the lympha c system plays an essen al role in the body as it keeps us
free from infec on. Long term issues can crop up along with type I and type II diabetes in case
the immune system does not func on properly. The major role of the immune system is
protec on of body from bacteria, viruses and tumours.
The immune system deals with these threats by killing bacteria, parasites, tumours and cells
infected with viruses.
Components of the immune system are as follows:
Bone marrow

Thymus

Spleen

Lymph nodes

Fig.2.1.15: Components of immune system

Tips

!

·

Main organs of Circulatory system: Heart, Artery, Vein, Capillary

·

Main organs of Diges ve system: Mouth, Oesophagus, Stomach, The small intes ne,
Colon (large intes ne), Rectum

·

Main organs of Endocrine system: Pancreas, Adrenal Gland, Thyroid Gland, Pituitary
Gland, Pineal Gland, Ovaries, Testes

·

Immune system/Lympha c Sys tems: Bone marrow, Thymus, Spleen, Lymph nodes

·

Muscular system:
Types of muscles includes:
o Skeletal muscle
o Smooth muscle
o Cardiac muscle

·

Major organs of nervous system: Brain, Spine, Nerves, The Eyes

·

Reproduc ve system
The female system composed of Cervix, Ovaries, Fallopian tubes, Uterus and Vagina, and
the male reproduc ve organs are Scrotum, Tes s, Sperma c ducts, Sex glands, Penis .

·

Main Organs of Respiratory system: Mouth and nose, Trachea (windpipe), Lungs,
Diaphragm

·

Skeletal system:
Main func on of skeletal system includes:
o Providing support for muscles, tendons and our internal organs
o Allowing the body to move
o Protec ng organs, including the brain, heart and lungs
o Producing blood cells
o Storing minerals, such as calcium

·

The main organs of Urinary system: Kidneys, Ureters, Bladder, Urethra
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Exercise
1. Nutrients get digested from the food and then enter the blood stream through the process
__________________.

a.
b.
c.
d.

absorp on
respira on
elimina on
secre on

2. The kidneys remove dissolved waste from our blood and are organs of the _________.

a.
b.
c.
d.

endocrine system
skeletal system
excretory system
nervous system

3. In ________________ process, oxygen is used to release energy that is stored in the food?

a.
b.
c.
d.

photosynthesis
diges on
respira on
reproduc on

4. Fats are important because __________________.

a.
b.
c.
d.

they provide gene c informa on
they contain stored energy
they are used in giving birth
they maintain bone density

5. On breathing, lungs take in oxygen, used by cells to carry out the process ____________.
a. respira on
b. photosynthesis
c. secre on
b. excre on
6. Running causes the cells in our muscular system to use the oxygen faster and the
__________________ system responds by delivering oxygen to these cells.

a.
b.
c.
d.

diges ve
circulatory
nervous
endocrine
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7. In the __________________ system hormones are produced.

a.
b.
c.
d.

respiratory
nervous
endocrine
diges ve

8. The ___________ system is mainly responsible for the removal of liquid/gaseous wastes.

a.
b.
c.
d.

nervous
excretory
skeletal
diges ve

9. Name the factor that has least eﬀect on our metabolism.

a.
b.
c.
d.

exercise
intelligence
hormones
diet

10. List the main func on of our circulatory system.

a.
b.
c.
d.

secrete enzymes
produce hormones
digest proteins
transport materials

11. The main func on of our diges ve system is to____________.
12. List the three systems that func on together to move our body parts.

a.
b.
c.
d.

nervous, skeletal, and muscular
muscular, endocrine, and excretory
diges ve, excretory, and reproduc ve
circulatory, endocrine, and respiratory

31

Par cipant Handbook

13. The labelled organs shown in the following diagram are part of which system?

a.
b.
c.
d.

Respiratory
Diges ve
Endocrine
Circulatory

14. The following diagram shows the arm bending at the elbow. Which two body systems are
responsible for this ac on?

a.
b.
c.
d.

Skeletal and muscular
Reproduc ve and endocrine
Respiratory and excretory
Nervous and diges ve
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UNIT 2.2: Regula on of Blood Glucose
Unit Objectives
At the end of this unit, you will be able to:
·

Explain the mechanism of blood sugar regula on in human body.

·

Describe the mechanism for absorp on of glucose in human body.

·

Describe the mechanism for storage of glucose in human body.

2.2.1 Regula on of Blood Glucose
·

Blood-glucose levels tend to ﬂuctuate as the intake of food diﬀers spanning across
24-hour period. Post meal, the body absorbs from the gut. The level of blood-glucose
despite being buﬀered by the glucose storage in the liver.

·

On complete diges on and the pace of nutrient absorp on decreases. The body then
stands in a post-absorp ve state where cells in the body use the glucose to produce
energy resul ng in the blood-glucose levels to decrease.

Typically, the fas ng levels of glucose lie between 3.3 and 6.1mmol/L. A result outside this
range indicates improper func oning of glucose regula on. For example, a pa ent suﬀering
with diabetes mellitus.
For instance, low blood glucose results in the produc on of glucagon which leads to a rise in
blood glucose. Subsequently, rise in glucose level s mulates the produc on of glucagon to be
turned oﬀ.

Fig. 2.2.1: Antagonis c ac ons of insulin and glucagon

Many hormones beside glucagon and insulin such as somatosta n also help in regula ng
blood glucose level.
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The role of somatosta n:
·

Delta cells located in pancrea c islets release the hormone somatosta n when the amino
acids and glucose increase.

·

Further absorp on of nutrients and gut mo lity is decreased when pancrea c exocrine is
secreted

The role of gastrin and cholecystokinin:
Hormones like gastrin and cholecystokinin are released that s mulate the secre on of insulin by
pancreas to absorb the nutrients.
The role of stress hormones:
In stress, hormones are released by neuro-endocrine mechanisms such as adrenaline
(epinephrine).
Hormones like pancrea c polypep de (PP) amylin are responsible for glucose regula on as
well.
The main hormones involved in glucose regula on are presented in Table below.

Fig. 2.2.2: Principle Hormones
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UNIT 2.3: Role of Pancreas in Regula ng Blood Glucose
Unit Objectives
At the end of this unit, you will be able to:
·

Describe func on of Pancreas related to regula on of blood glucose level.

·

Describe Physiology of Pancreas.

2.3.1 Role of Pancreas
A large gland situated under the stomach plays an essen al role in regula ng glucose. It
func ons as the endocrine as well as the exocrine gland. It secretes many diges ve juices and
rushes them over the pancrea c duct to the duodenum as a func on of exocrine gland.
Number of hormones are released that regulate insulin, glucagon and blood glucose as a
func on of endocrine gland.
An islet is shown in Fig. below

Fig. 2.3.1: Islet

There are various other eﬀects of insulin on the cells that can increase in usage and storage
of glucose.
These include the promo on of:
·

Glycolysis to break down glucose resul ng in cellular energy.

·

Lipids to release energy.
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Insulin eﬀects leads the body to u lize carbohydrates as an energy source and storing fat
reserves. Glucagon works vice-versa where blood glucose level rises. The process of
conversion of glucose into glycogen for storage is known as glycogenesis. Glucagon release is
inhibited by both insulin and somatosta n.

Exercise
1. What are the blood-glucose levels?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. The pancreas belongs to which body system(s)?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. What is the func on of the groups of cells in the pancreas called Islets of Langerhans?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
4. What organ in the body stores glucose un l it is needed?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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5. How does insulin eﬀect glucose in the blood?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
6. How does glucagon eﬀect glucose in the blood?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
7. What are the two func ons of the pancreas?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
8. What cells in the islets of Langerhans secrete glucagon?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 2.4: Introduc on to Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Describe the term and classiﬁca on of Diabetes broadly.

·

Describe the Epidemiology of Diabetes.

2.4.1 Symptoms of Diabetes
A condi on that shows a rise in blood’s glucose amount because the body is unable to use it
properly is known as diabetes. It is mainly because of the inability of the pancreas to produce
and use insulin. Medically diabetes is called Diabetes Mellitus.
Insulin is used as a fuel for producing energy allowing glucose to enter the body’s cells. A
diabe c pa ent’s body cannot u lize the glucose and therefore it builds up in the blood and
can’t be used as fuel.
Insulin makes its way to the body’s cells. Once the path is cleared, glucose enters where it is
used as a fuel for producing energy.
The three primary types of diabetes are as follows:
·

Type I diabetes: In this type the pancreas can’t make insulin. With no insulin present in
the body, no key can unlock the door hence the glucose stays in the blood.

·

Type II diabetes: In this type, the pancreas makes enough insulin but the body doesn’t
use it well. With a shortage of insulin, the cell doors are only partly unlocked.

Fig. 2.4.1: Diabetes type

·

Gesta onal Diabetes: It occurs when in pregnancy and typically is cured a er baby’s birth.
It is diagnosed that blood glucose levels rise during pregnancy. The hormones present in
placenta reduce the ac on of the mother’s insulin.
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2.4.1.1 Symptoms of Diabetes
Some of the primary symptoms of diabetes are:
·

Unexplained weight loss

·

Increased thirst

·

Extreme redness

·

Frequent or increased urina on– especially at night

·

Itching in the genital area or frequent thrushes

·

Blurred vision

·

Slower curing of cuts and wounds

Fig. 2.4.2: Symptoms of Diabetes

2.4.2 Important Facts about Diabetes
·

Glucose is simple sugar and primary molecules and acts as energy source to plants and
animals.

·

Insulin is a hormone synthesised by the pancreas that maintains normal blood sugar
levels.

·

A condi on that shows a rise in blood’s glucose amount due to the body’s inability to use
it properly is known as diabetes.

·

There are 3 main types of diabetes: type I, type II and gesta onal diabetes.

·

Uncontrolled/high blood sugar levels may result in seve re health complica ons like
blindness, heart disease, kidney disease.

·

Rise in concentra on of glucose in the blood results in “diabe c coma” or hyperglycaemia.

Type I diabetes mellitus
·

Autoimmune induced

·

Idiopathic

Type II diabetes mellitus
·

Obese person with diabetes

·

Non-obese persons with diabetes
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Exercise
1. What is diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. What causes type I and type II diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. What are the symptoms of diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 2.5: First Aid and CPR
Unit Objectives
At the end of this unit, you will be able to:
·

Learn what to do in medical emergencies.

·

Describe components of ﬁrst aid kit.

·

Detail common emergency condi ons.

2.5.1 First Aid
First aid is the assistance given to a person
experiencing an unexpected illness or injury to
save life, prevent the condi on from worsening,
or to promote recovery.
There are numerous circumstances which may
require ﬁrst aid, and numerous na ons have
legisla on, regula on, or guidance which
speciﬁes a basic level of ﬁrst aid provision in
speciﬁc condi ons. This can grasp speciﬁc
training or equipment to be procurable within the
work zone, (for example, an Automated External
Deﬁbrillator).
Fig.2.5.1: First aid Pyramid

The scope of specialist ﬁrst aid cover at a public func on, or important ﬁrst aid coaching
among learning ins tutes. First aid, in any case, doesn't basically require any speciﬁc
equipment or past data, and may include improvisa on with materials oﬀered at the me,
typically by undisciplined people.

Fig. 2.5.2: Vital Signs
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Awareness

Assessment

· Observe
· Stop to Help

Ac on

· Assess what is
required to be
done

· Do what you can
· Call for expert
medical help

· Ask yourself, ‘Can · Take care of your
I do it?’
and the bystander’s
safety

A ercare
· Once you have
assisted the
vic m, stay with
him/her ll expert
care arrives

Fig. 2.5.3: Four A’s of First Aid

While delivering First Aid always remember:
·

Prevent deteriora on.

·

Act swi ly, deliberately and conﬁdently.

·

Golden Hour – First 60 minutes following an accident.

·

Pla num Period – First 15 minutes following an accident.

·

Prevent shock and choking.

·

Stop bleeding.

·

Loosen vic m’s clothes.

·

Regulate respiratory system.

·

Avoid crowding/over-crowding.

·

Arrange to take vic m to safe place/hosp ital.

·

A end to emergencies ﬁrst with ease and without fear.

·

Do not overdo. Remember that the person giving ﬁrst aid is not a doctor.
Injury

Fracture

Burns (see
Degrees of Burn
table)

Symptom

Do’s

Don’ts

·

Pain

·

Immobilise the aﬀected part ·

·

Swelling

·

Stabilise the aﬀected part

·

Visible bone

·

Use a cloth as a sling

·

Use board as a sling

·

Carefully Transfer the vic m
on a stretcher

·

In case of electrical burn,
cut-oﬀ the power supply

·

·

Redness of skin

·

Blistered skin

·

Injury marks

·

Headache/seizures

·

Do not move the
aﬀected part

·

Do not wash or
probe the injured
area

·

In case of ﬁre, put out ﬁre
with blanket/coat

Do not pull oﬀ any
clothing stuck to
the burnt skin

·

Use water to douse the
ﬂames

Do not place ice on
the burn

·

Do not use co on
to cover the burn

·

Remove any jewellery from
the aﬀected area

·

Wash the burn with water
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Injury
Bleeding

Symptom
·

Bruises

·

Check vic m’s breathing

·

Visible blood loss
from body

·

Raise the wounded por on
above heart level

·

Coughing blood

·

·

Wound/Injury
marks

Put pressure on the wound
using a clean cloth or hands

·

Unconsciousness
due to blood loss

Remove any visible objects
from the wounds

·

Apply bandage once the
bleeding stops

·

Heat Stroke/Sun
Stoke

Do’s

·

Dizziness

·

Pale skin

·

High body
temperature

·

Move the vic m to a cool,
shady place

·

Headache

·

·

Hot and dry skin

Wet the vic m’s skin with a
sponge

·

Nausea/Vomi ng

·

Unconsciousness

Unconsciousness ·
·
·

No movement of
limbs

Don’ts
·

Do not clean the
wound from out to
in direc on

·

Do not apply too
much pressure (not
more than 15 mins)

·

Do not give water
to the vic m

·

Do not let people
crowd around the
vic m

·

Do not give any hot
drinks to the vic m

·

If possible apply ice packs to
vic m’s neck, back and
armpits

·

Remove any jewellery from
the aﬀected area

·

Wash the burn with water

·

Loosen clothing around
neck, waist and chest

·

Do not throw water
or slap the vic m

Check for breathing

·

Do not force feed
anything

No verbal response ·
or gestures
·
Pale skin
·

Place the vic m’s legs above
the level of heart
·
If vic m is not breathing,
perform CPR

Do not raise the
head high as it may
block the airway

Fig. 2.5.4: First Aid for diﬀerent types of injuries

1st Degree Burn
Will recover itself in a
few days.

2nd Degree Burn
Serious but recovers in
a few weeks.

3rd Degree Burn

4th Degree Burn

Very Serious and will
require skin gra ing.

Extremely Serious and
requires many years with
Ac on Required: Place Ac on Required: Place Ac on Required: Place a repeated plas c surgery
under running water.
clean wet cloth over
clean dry cloth over the and skin gra ing, is life
threatening.
the burnt area.
burnt area.
Ac on Required: Leave
open and prevent
infec on.
Fig. 2.5.5: Degree of Burns
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2.5.2 Splints and Aids of Torso
A bandage immobilizing a broken bone is known as a splint. It may be done with the help of s cks
or boards. For some injuries, the only op on is tying up the broken limb to the body.

2.5.2.1 Splints
While applying a splint, do not try to ﬁx or straighten the break. This may exclusively cause an
addi onal injury or pain. Rather, just apply the splint to the break the way it is.
When using rigid material
·

Always use suﬃciently long things to reach t he joints behind the break. For example,
splin ng a forearm, fabric should be suﬃciently long to touch both the wrist joint and the
elbow. This helps in keeping the fabric in place and keeps an unnecessary amount of
pressure from being connected to the injury.

·

Always put cushioning in between the body and rigid material to make the vic m
comfortable. Knots must be ed between the rigid material and the body (in mid -air) once
feasible. This will make them simpler to loosen. In the event that this can be inconceivable,
e knots over the rigid material.

·

To support the forearm, envelope the split with rigid material and adequately bandage to
the arm with wide fabric strips. A daily paper or magazine, twisted into a "U" shape, works
okay. Splint the wrist joint within the similar approach. The en re forearm needs to be
immobilized.

Fig. 2.5.6: Splint the Forearm

Fig. 2.5.7: Splint the Wrist

Fig. 2.5.8: Splint the Elbow
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·

To splint the elbow, u lize enough rigid material to make a trip from the armpit to the
hand. The whole arm should be immobilized. Try not to plan to ﬁx or end the elbow;
support it in posi on. In order to splint the
upper leg, u lize long things of rigid material
which will reach from the lower leg (ankle)
joint to the armpit. Over the hips, e long
straps round the torso to keep the top of the
splint in place.
Fig. 2.5.9: Splint the Upper Leg

·

To use a splint for the lower leg, use a s ﬀ
material long enough to travel from the knee
ll the foot. The foot ought to be immobilized.
Make sure to use a lot of cushioning,
par cularly round the ankle.

Fig. 2.5.10: Splint the Lower Leg

2.5.3 Bleeding
·

Excessive bleeding refers to loss of large quan ty of blood.

·

It can occur externally through natural openings, such as mouth.

·

A small cut on the skin may also lead to bleeding.

·

Due to an injury in the blood vessel, internal bleeding occurs.

Causes
·

Accidents or falls

·

Hard blow on the head

·

Wounds on the scalp

·

Tooth extrac on

·

Speciﬁc medica ons

·

Illnesses like
o Haemophilia
o Scurvy
o Cancer
o Thrombocytopenia
o A plas c Anaemia
o Leukaemia
o Haemorrhage
o Pep c Ulcer
o Platelet Disorder
o Liver Disease
o Sep caemia

Fig. 2.5.11: Bleeding
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Symptoms
·

Blood oozing from a wound

·

Bruising

·

Blood in stool/urine

·

Blood oozing from mouth/ear

Treatment
·

Wash hands thoroughly before administering
to pa ent.

·

Wear synthe c gloves.

·

Make the vic m lie down.

·

Slightly elevate the legs.

·

Keep the aﬀected area elevated.

·

Remove any obvious debris/par cle.

·

Using clean cloth/bandage, apply direct
pressure.

·

Use hand if cloth is not available.

·

Apply con nuous pressure for 20 minutes.

·

Keep the cloth in place.

·

Use an adhesive tape to hold the bandage.

·

Do not remove the bandage if bleeding seeps
out of it.

·

Apply extra bandage above the ﬁrst one.

·

Apply direct pressure on the artery if
necessary.

·

For arm—press below arm- pit/above elbow.

·

For leg—press behind knee/near groin.

·

Squeeze the artery ensuring that the ﬁnger ﬂat.

·

Keep applying pressure on the wound.

·

A er bleeding stops, immobilize the part.

Fig. 2.5.12: Washing hands

Fig. 2.5.13: Cleaning using cloth

Steps to Avoid
·

Never a empt to replace an organ that may
appear displaced.

·

Use a clean cloth to cover the wound.

·

Never a empt to remove or pull out any
embedded object.
Fig. 2.5.14: Applying bandage
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2.5.4 Cardio Pulmonary Resuscita on (CPR)
Cardio Pulmonary Resuscita on (CPR) is applied for an adult who is unconscious and does not
show any signs of breathing.
CPR stands as:
·

C: Cardio-Func on of the heart

·

P: Pulmonary-Func on of the lungs

·

R: Resuscita on-Revival of heart and lung ac ons

CPR is based on – ABC- Airway, Breathing and Compression.

Airway
1.
2.
3.
4.
5.

Open, Clear and Maintain Vic m’s Airway.
Gently roll the vic m on the side – away from you.
Li chin and lt head back.
Open mouth and look deep inside to check if airway is clear.
Move your ﬁnger through the mouth to clear any obstruc on or straighten the tongue.

Breathing
1. Listen for the sound of breathing by moving your ear close to vic m’s mouth and nose.
Remember, gasping or irregular short and shallow breath is not normal and requires
immediate CPR.
2. If vic m shows signs of breathing – place him/her in recovery posi on.
3. If vic m is not breathing give 2 full rescue breaths.
4. Open your mouth wide, take a deep breath, and seal your mouth ghtly around pa ent’s
slightly open mouth.
5. Blow ll you see the vic m’s chest rise.
6. Li your mouth from vic m’s, allowing air to leave the lungs.
7. Turn your head and place your ear near the vic m’s mouth and listen or feel for air leaving
while you watch the chest fall to original posi on.
8. One second for each breath.

Compression
1. Place the heel of one hand in the centre of the chest.
2. Locate centre of the chest, place heel of one hand ver cally over it with ﬁngers raised.
Place second hand on top of ﬁrst hand, with ﬁngers interlocked and slightly raised. For
infants place two ﬁngers between the nipples.
3. Only the heel of lower hand must press against the breastbone with the rescuer on his/her
knees at right angles to the casualty.
4. Lean over casualty with shoulders in a straight line with your hands, arms straight up and
down, elbows locked.
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2.5.5 Performing CPR for an Adult

Step 1: Check the scene for any

Step 2: Assess the vic m’s consciousness.

immediate danger.

Step 3: Perform thirty chest compressions.
Step 4: Minimize gaps in chest compressions.

Step 5: Ensure that airway is clear.

Step 6: If necessary, provide two rescue breaths.
Step 7: Repeat the cycle of thirty chest
compressions.
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2.5.6 CPR Using AED

Step 1: Use an automated external defibrillator
or AED.

Step 2: Expose the person’s chest totally.

Step 3: Place the sticky pads with electrodes to
the person’s chest.

Step 5: Do not remove the pads from
the person and repeat CPR for another
five cycles before using the AED again.

Step 4: Press analyse on the AED machine.

2.5.7 Signs and Symptoms for Diabetes

Fig. 2.5.15: Signs and Symptoms
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2.5.8 First Aid for Diabetes Speciﬁc Systems
The following table lists the ﬁrst-aid that should be provided in speciﬁc cases:
Condition

First-Aid

Unconscious Patient

ĞŎÕÕŎR GĪ Ĭ ĖĘFG MŃPÒŎŌ ŐÕMŌ
ĠÒQÑ ŌŎPOÒŌŊ NŘ Ö ŎÞPO
HŅÞŌŃŎŌŒŃÒŎÞŒNÞP NǾÑMPOÒŌŊ
normally, lay the person down and
raise his or her legs above chest
level
Î ŅŅÑǾMŒR ÑÑP ŇǾÒŌÔ
HŅŃŎŌŒŃÒŎÞŒÆMŃŃÑŒŒPOÑ ŐMPÒÑŌPŒ
condition and measure blood
glucose and medicating by collecting
the equipment
ĠÒQÑ sugar, glucose or a sweet drink
such as a soft drink
ĦÑÑŐ ŊÒQÒŌŊ ŒÞŊMǾÑQÑǾŘ ĈD Ö ÒŌÞPÑŒ
until the patients recover
İ OÑŌÆŊÒQÑ MÕÒŊOP OÑMÕPOŘ ŅŎŎŇ
HŅPOÑǾÑ ÒŒŌŎ ÒÖ ŐǾŎQÑÖ ÑŌPÆŃMÕÕŅŎǾ
an ambulance
ĠÑP Ö ÑŇÒŃMÕMPPÑŌPÒŎŌ ÒŅrequired
ĠÒQÑ ŐMPÒÑŌP ŒÞŊMǾŅǾÑÑ ÕÒØÞÒŇŒÒŅOÑÕŐ
is delayed
Í ÑQÑǾNÑ PÑÖ ŐPÑŇ PŎ MŇÖ ÒŌÒŒPÑǾ
insulin

Conscious Patient

Low Blood Sugar (hypoglycaemia)

High Blood Sugar (hypoglycaemia)

Fig. 2.5.16: First aid for diabetes speciﬁc cases
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2.5.9 First Aid Kit for Diabetes
A kit for hypo and hyper diabetes must be carried by the diabe c person.
The diabetes educator should emphasize the need of a diabe c kit and impart the following
instruc ons while counselling the pa ent:

Fig. 2.5.17: First aid kit for diabetes
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Exercise
1. If a diabe c pa ent is unconscious what are the ﬁrst aid steps you would follow?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. What is the ﬁrst aid protocol for pa ents with low blood sugar and high blood sugar?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. Describe the contents of a ﬁrst aid kit?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 2.6: Emergency Medical Response
Unit Objectives
At the end of this unit, you will be able to:
·

Describe Chain of Survival.

·

Demonstrate Cardio Pulmonary Resuscita on.

·

Chain of Survival.

·

Rescue of a child.

2.6.1 Basic Life Support
An emergency medical condi on can be deﬁned as a condi on where acute symptoms of such
severity manifest themselves and absence of prompt medical service may cause permanent
impairing or endanger the life of the individual.
Learning basic responses to emergencies can help you deal with an emergency. You may help
by trying to keep a person breathing, alleviate their pain or reduce the eﬀects of an injury or
unexpected illness un l an ambulance comes.
First aid includes simple steps of ABC – airway, cardiopulmonary resuscita on (CPR) and
breathing. In any situa on, the DRSABCD Ac on Plan should be implemented.
DRSABCD stands for:
·

Danger: Always be careful
about any danger to you, to
the bystanders, if any, and
then to the wounded or ill
person.

·

Response: Try to ﬁnd out if
the person is conscious.

·

Send for help: Call an
ambulance.

Fig. 2.6.1: DRSABCD expansion
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·

Airway: Check if the injured or the ill person’s airway is clear and if the person is breathing.
If the person is responsive and conscious and the airway is unobstructed, try to ﬁnd out
ways to help with the injury or illness.

Fig. 2.6.2: Airway

·

Breathing: Check the breathing of the wounded or ill person by observing the chest
movements of the person. Check for signs of breathing by placing your ear close to the
person’s mouth or nose.

·

CPR: This procedure is applied if an adult is unconscious and does not show any signs of
breathing.

·

Deﬁbrillator: If the aﬄicted person responds to this treatment, turn him or her to one
side and lt the head to keep the airway clear.

Fig. 2.6.3: CAB

Once the pa ent’s level of consciousness has been checked, inspect the airway. If the pa ent
is conversing and alert the airway can be considered to be open. If the pa ent is not
responding, he or she should be placed facing up to inspect the airway properly. If the pa ent
is lying facing down, then roll the pa ent on the back carefully. If the pa ent is not responding
and the airway is not clear, clear the airway. Tile the head, and li the chin.
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Head- lt/chin-li Method
Cardiopulmonary resuscita on is provided to a pa ent when the heart and breathing of the
pa ent has stopped due to a cardiac arrest. It circulates blood which contains oxygen to the
essen al organs of the body. Chest compressions, a ven lator and an AED are used for this
purpose.
·

Compressions: Chest compressions are an important element of a CPR. To ensure good
results and proper CPR, high quality chest compressions must be provided. Ensure that:
o Pa ent has been laid down on a ﬁrm, ﬂat surface allowing adequate room for
compression.
o The chest is uncovered to facilitate proper hand placeme nt and no ce chest uncurl.
o Place the hands so that the heel of one hand is in the centre of the chest and the other
on top.
o Arms are kept straight, while the shoulders are posi oned over the hands to facilitate
proper compressions.
o The chest must be given me to totally recoil before the next compression to enable
the blood to ﬂow back into the heart a er the compression.

Fig. 2.6.4: Compressions

·

Ven la ons: Provide oxygen to a person who does not seem to be breathing. They may
be given through various methods such as:
o Mouth-to-Mouth
o Pocket mask
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2.6.2 Rescue of Child
Checking an injured or ill child/infant
Steps for checking an injured child:
·

Check for responsiveness

·

Check for breathing.

·

Bend the head back and pull up the chin:
o Shut the nose with your ﬁngers, then seal
the child’s mouth completely.
o Completely seal the infant’s mouth and
nose.
o Blow in air for about 1 second to ensure
that the chest rises dis nctly.
o Give con nuous rescue breaths.

·

Fig. 2.6.5: Check for responsiveness

Do a fast scan for severe bleeding

Fig. 2.6.6: Check for Breathing

In case of conscious choking – child cannot cough, speak or breathe
·

Give ﬁrm blows on the back keeping the palm of a hand in between the infant’s shoulder
blades.

·

Keep two or three ﬁngers at the centre of the infant’s chest just beneath the nipple line
and compress the breastbone approximately 1½ inches.

·

Con nue giving ﬁve back and chest thrusts un l the:
o Object is thrown out of the mouth.
o Infant is able to cough forcefully, cry or breathe.
o Infant becomes unconscious.

Fig. 2.6.7: Back blow

Fig. 2.6.8: Chests thrust
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AED—Child Younger than 8 years
·

Turn on AED and simply follow the instruc ons.

·

Ensure that the chest is dry.

Fig. 2.6.9: Back blow

A ach Pads: If the pads risk touching each other, then use a front-to-back pad placement.

Fig. 2.6.10 (a): Front pad placement

·

Plug In Connector, If Necessary

·

Perform CPR.

Fig. 2.6.10 (b): Back pad placement

Fig. 2.6.11: Plug in connector
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Exercise
1. Describe DRSABCD Ac on Plan?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. Describe in detail CPR?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 2.7: Bio Medical Waste Management
Unit Objectives
At the end of this unit, you will be able to:
·

Segrega on of Biomedical waste at source.

·

Describe colour coding and type of containers for disposal of Bio Medical Waste.

·

Label for transport of Bio Medical Waste containers/bags.

2.7.1 Introduc on
The wastes that are disposed from the hospital can be a source of many infec ons such as
HIV, hepa s B and other bacterial infec ons. You must take extreme care while disposing
the wastes such as needles, syringes and gloves in order to prevent infect ions to yourself and
others.
Waste management includes collec ng, moving, trea ng or organising, handling and
observing of waste materials.
In order to follow a standard method of waste management you must know about the
diﬀerent types of the waste th at are generated in the hospital.
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Fig 2.7.1: Categories of Biomedical Waste Schedule – I

Colour Coding and Type Of Container Schedule II
The following table represents colour coding standards as listed from the “Colour Coding and
Type of Container Schedule II” h p://www.cpreec.org/pubbook-biomedical.htm:

Fig 2.7.2: Colour Coding and Type Of Container Schedule II

2.7.2 Segrega on of Bio-medical waste
Bio-Medical Waste should be carefully managed to prevent people especially heath care
professionals who are frequently exposed to diﬀerent kinds of waste as a part of their work.

7 Steps of bio-medical waste segrega on
Step 1: Collec on and proper labelling of bins
·

Biomedical wastes are collected in various kinds of containers from diﬀerent. Dust bins or
waste containers should be located in such a way that total collec on is achieved. Needles
and other shaper objects must always be placed in puncture-proof containers.
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·

Waste bins/disposable bags should be labelled with biohazard signs.

Step 2: Storage
A er collec ng the bio-waste, it is impera ve to store it properly and in a designated proper
place.

Step 3: Transporta on
The stored containers need to be transported to proper waste management facili es using
trolleys or covered wheelbarrows.

Fig 2.7.3: Special Vehicle

Step 4: Using PPE
PPE should be always used while managing waste, which includes:
·

Gloves: Should worn at all mes when collec ng, segrega ng, and
transpor ng waste.

Fig 2.7.4: Gloves

·

Aprons, gowns, or other apparels: Proper clothing
should be worn to protect the body and clothes.

Fig 2.7.5: Safety Suit
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·

Masks: Masks, goggles and face shields should be used to
prevent inhala on of toxic fumes and other smells or bacterial
agents.

Fig 2.7.6: Masks

·

Boots: Boots/shoe-covers should be worn to prevent
splashes or infected waste touching the feet/legs.

Fig 2.7.7: Boots

Step 5: Cleaning and its devices
·

Brooms: Proper brooms or sweeping rods should be used
for handling and sweeping dry waste.

Fig 2.7.8: Brooms

· Dustpans: Dustpans should be used to pick up waste
instead of hands.

Fig 2.7.9: Dustpans

·

Mops: Mops with long handles should be used to wipe
spillage or any other liquid waste.

Fig 2.7.10: Mops
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·

Vacuum cleaners: Domes c vacuum cleaners or industrial
vacuum cleaners should be used to clean carpeted areas.

Fig 2.7.11: Vacuum Cleaner

Step 6: Storage and Handling
Dustbins: Clean dustbins and containers should be used for storage.
Handling devices
·

Trolleys

·

Wheel barrows

Trolleys: With the help of trolleys, infec ous waste can be taken care
of at the source itself, instead of adding a new category of waste.

Fig 2.7.12: Trolleys

Wheelbarrows: Used to transfer waste from one-point place
to other. The wheelbarrow can be open and covered.

Fig 2.7.13: Wheelbarrows

Step 7: Treatment of waste
The treatment of Bio-Medical Waste can be done using any of the following processes:
Chemical processes: Chemicals or disinfectants can be used to treat smaller quan es of
waste, such as Sodium hypochlorite, dissolved chlorine dioxide, hydrogen peroxide and so on .
Thermal processes Thermal: Heat can be used to disinfect speciﬁc waste. Thermal processe s
involve Autoclave & Microwave.
Mechanical processes: The two primary mechanical processes are
·

Compac on: Used to cut down waste volume

·

Shredding: Used to treat plas c and paper waste and making them reusable.
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Irradia on processes: Uses ultraviolet or ionizing radia on on the waste wi thin a closed
environment. Typically need s post shredding to make the waste uniden ﬁable.
Biological processes: Using biological enzymes to treat waste.
Waste can be of the following categories:
·

Infec ous: Waste containing pathogens which can cause diseases.

·

Pathological: Waste such as ssues, body parts, foetus, blood and body ﬂuids which are
collected from wards, OTs, and drugs that have expired or contaminated.

·

Radioac ve: Waste such as solids, liquids and gaseous contaminated with radioac ve
material.

·

Others: Waste from oﬃces, kitchens and rooms, such as bed linen, utensils, and paper.

2.7.3 Occupa onal Health Hazards
Improper waste management leads to various types of occupa onal health hazards for:
·

Housekeeping staﬀ, nurses, and other medical workers

·

Waste pickers/segregators, scavengers and the general public are at r isks of infec on
outside the hospital

·

People handling hazardous chemicals and radioac ve waste

·

Injuries from sharps

You should:
·

Use syringes that are disposable.

·

Do not throw bandages/co on/other blood stained items with regular waste.

·

Dispose biomedical wastes in black plas c bags

·

Keep trash out of reach of small children/infants.

·

Expired drugs should not be used.
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Exercise
1. Describe the diﬀerent categories of BMW?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. Anatomical waste should be disposed into______.

a. Red containers
b. Sharps containers
c. Containers with yellow bags
d. Containers with black bags
3. Sharps and other biomedical waste should be disposed in __________

a.
b.
c.
d.

Containers with black bags
Containers with clear bags
Sharps containers
Containers with yellow bags

4. Into which containers are sharps/needles to be disposed of?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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Notes
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Key Learning Outcomes
At the end of this module, you will be able to:
·

Deﬁne Diabetes

·

Describe the classiﬁca on of the diabetes

·

Deﬁne Type I Diabetes, Type II Diabetes & Gesta onal Diabetes

·

Describe risk factors responsible for the Type I Diabetes for e .g. Disease of the Pancreas,
Infec on or illness, Gene cs or family history.

·

Describe risk factors responsible for the Type II Diabetes for e.g. Obesity, fat distribu on,
Sedentary Lifestyle

·

Describe risk factors responsible for the Gesta onal Diabetes for e.g. age greater than 25,
family or personal health history, excess weight

·

Describe Pathophysiology of Type I Diabetes, Type II Diabetes & Gesta onal Diabetes

·

Describe various complica ons related to Diabetes

·

Describe eﬀect of Diabetes on Cardiovascular System of the Human Body.

·

Describe the eﬀect of Diabetes on Ophthalmological System of the Human Body .

·

Describe the eﬀect of Diabetes on Excretory System of the Human Body .

·

Describe the eﬀect of Diabetes on Nervous System of the Human Body.

·

Describe the eﬀect of Diabetes on a Musculo skeletal system of Human Body .

·

Explain the eﬀect of Diabetes on a Diges ve system of Human Body.

·

Describe the eﬀect of Diabetes during pregnancy and recognize the diagnos c criteria for
the same

·

Describe pregnancy in pre-exis ng diabe c pa ent

·

Describe use and importance of Glucometer Describe the need of personal hygiene while
handling food

·

Describe method to use Glucometer and strips to check the blood sugar

·

Discuss the signiﬁcance of checking the blood glucose level and recording the result

·

Explain Hospital borne infec ons & prac ces to curb the disease

·

Explain diﬀerent types of Spillages and their management
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UNIT 3.1: About Diabetes
Unit Objectives
At the end of this unit, you will be able to:
· Describe Diabetes
·

Explain the classiﬁca on of the diabetes

·

Describe Type I Diabetes

·

Describe Type II Diabetes

·

Deﬁne Gesta onal Diabetes

3.1.1 Diabetes
A condi on where the blood’s glucose amount is high since the body is unable to use it
properly is known as diabetes. It is mainly due to the inability of the pancreas to produce and
use insulin.
Type I diabetes: It is an autoimmune reac on to proteins of the islets cells of the pancreas.
An autoimmune disease is a chronic and life-threatening condi on that may strike when the
ssuesof a body are a acked by its own immune system . A glucokinase deﬁciency can also
cause permanent neonatal diabetes.
Type II diabetes: It is the outcome of a group of gene c factors, as shown in the following
ﬁgure:

Fig. 3.1.1: Causes of Type II diabetes

The main pathophysiological features of type II diabetes are:
·

Impaired secre on of insulin

·

Increased resistance to insulin
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[

3.1.2 Gesta onal Diabetes
Gesta onal diabetes, also called gesta onal diabetes mellitus or GDM, occurs in pregnant
women, due to inadequate insulin responses.

Tips

!

·

Diabetes is a collec ve metabolic disorder considered as a chronic hyperglycaemic
condi on. It is caused due to impaired insulin secre on.

·

Type I diabetes: in which the immune system of the body a acks the islets cells of the
pancreas to cause insulin deﬁciency

·

Type II diabetes: occurs due to gene c factors

Fig. 3.1.2: Tes ng Blood sugar
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UNIT 3.2: Risk Factors for Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Describe risk factors responsible for the Type I Diabetes.

·

Describe risk factors responsible for the Type II Diabetes.

·

Describe risk factors responsible for the Gesta onal Diabetes.

3.2.1 Visceral Fat
An amount of visceral fat is present in each human being but people with a larger quan ty of
such fat become prone to condi ons. The following ﬁgure shows some of the common
diseases caused by visceral fat:

Fig. 3.2.1: Common visceral fat diseases

A good way to determine visceral fat is to measure the waistline. Visceral fat accounts for an
average of 10% of total stored fat.

Type II diabetes occurs due to storage of high visceral fat amount
The fat stored in the abdominal cavity is called visceral fat. Increase in visceral fat leads to an
increase in risk of type II diabetes.
People having an elevated amount of visceral fat o en encounter a condi on where there is
insulin resistance, thus leading to glucose intolerance and eventually type II diabetes.

3.2.2 Cholesterol
1. Cholesterol is type of fat found in human blood. It acts as a building block for cells and is
essen al for carrying out body func ons smoothly.
2. It provides insula on to the nerve ﬁbres that transmit chemical signals around the body.
3. Increase in cholesterol predisposes to coronary heart disease.
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3.2.3 Lipoprotein Levels
Lipoproteins are molecules that carry or transport cholesterol around the body.
Lipoproteins are of following three types:

Fig. 3.2.2: Types of Lipoproteins

3.2.4 Healthy Cholesterol levels
The Na onal Ins tute for Health and Clinical Excellence (NICE) and Department of Health
recommend that cholesterol levels for UK adults should be:

Fig. 3.2.3: Cholesterol levels for UK adults

However, these may get revised to the following levels, based on global standards:

Fig. 3.2.4: Global cholesterol levels for adults
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3.2.5 The Heart and Diabetes
·
·
·

Diabe c pa ents are at higher risk of blood vessels narrowing, thus to blockages as well.
This blood vessels narrowing resul ng in blockages may lead to silent heart a acks.
In some cases of diabe c pa ents, the poor blood supply can lead to gangrene of toes –a
condi on called a diabe c foot, which is diﬃcult to treat and some mes may require
amputa on.

3.2.6 Diabetes Increases the Risk of CVD
An above average blood glucose level for a n extended period of me results in damaging the
arterial walls of the body. This may lead to atherosclerosis.
Atherosclerosis can also be caused by condi ons such as:
·

Obesity: When the abdominal fat increases, it increases the deposits of LDL (bad)
cholesterol in arteries.

·

Abnormal cholesterol levels: refers to the situa on when the levels of HDL decrease along
with an increase in triglycerides or LDL

·

High blood pressure (hypertension): hypertension leads to damaging of the blood vessels
and makes it harder for the heart work to pump blood

·

Smoking: Leads to the arteries ge ng hard and narrow thereby, pos ing a risk for both
type II diabetes and heart diseases.
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3.2.7 Common, Uncommon and Rare Risk Factors

Fig. 3.2.5: Factors

Tips

!

·

Type II diabetes can be caused due to high storage of visceral fat.

·

Large quan ty of visceral fat increases the possibility of developing following health
condi ons:
o Type II diabetes
o Alzheimer’s disease
o Heart disease
o Colorectal cancer
o Breast cancer
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Exercise
1. What is the health risks associated with visceral fat?
_______________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. Why is fat stored around the organs?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. What types of fat do we store?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 3.3: Pathology of Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Explain Pathophysiology of Type I Diabetes

·

Explain Pathophysiology of Type II Diabetes

·

Describe Pathophysiology of Gesta onal Diabetes

3.3.1 Pathophysiology of Type I Diabetes/IDDM
The primary defect in IDDM is insulin deﬁciency. An insulin secre on deﬁciency is a result of
autoimmune destruc on of pancrea c β: cells. Excessive secre on of glucagon and func on
of pancrea c α: cells also get abnormal in IDDM pa ents. Metabolic disrup on in pa ents with
IDDM is an example that results in development of diabe c ketoacidosis.
The following ﬁgure shows eﬀects of glucose metabolism:

Fig 3.3.1: Eﬀects of glucose metabolism

Eﬀect on lipid metabolism:
The overall metabolism regulates gene synthesis in a posi ve or nega ve manner. Insulin
deﬁciency will result in increased catabolism of protein.
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Pathophysiology of type II diabetes/Non-insulin dependent diabetes mellitus (NIDDM)
People with NIDDM have visible levels of circula ng insulin, which is not so for pa ents with
IDDM. The ﬁgure shows the four important elements of NIDDM, based on oral glucose
tolerance, as follows:

Fig. 3.3.2(a): Type II Diabetes

Fig. 3.3.2(b): Type II Diabetes
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3.3.2 Pathophysiology of Gesta on Diabetes
Some of the symptoms of gesta onal diabetes include:

Fig. 3.3.3: Symptoms of gesta onal diabetes

Gesta onal diabetes gives rise to birth complica ons in some cases and health condi ons.
Some examples are given below:

Fig. 3.3.4: Birth complica ons
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Exercise
1. Diﬀeren ate between Type I and Type II diabetes.
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
2. What is the pathophysiology Type I and Type II diabetes?
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
3. What is the func on of glucagon in maintaining blood glucose levels?
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
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UNIT 3.4: Complica ons in Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Explain the various complica ons related to Diabetes

·

Describe eﬀect of Diabetes on Cardiovascular System of the Human Body.
For e.g., Diabe c cardiovascular diseases (CVD), Heart Failure.

·

Describe the eﬀect of Diabetes on Ophthalmological System o f the Human Body.
For e.g.:- Diabe c Re nopathy

·

Describe the eﬀect of Diabetes on Nervous System of the Human Body.
For e.g.: - Diabe c neuropathies, peripheral neuropathy, Focal neuropathy

·

Describe the eﬀect of Diabetes on a Musculo skeletal system o f Human Body.
For e.g.:-Muscle cramps, muscle Infarc ons, Complex Regional Pan Syndrome (CRPS) etc.

·

Describe the eﬀect of Diabetes on a Diges ve system of Human Body.
For e.g.:- Gastroparesis

·

Describe the eﬀect of Diabetes during pregnancy and recogn ize the diagnos c criteria
for the same

·

Describe pregnancy in pre-exis ng diabe c pa ent

·

Describe the eﬀect of Diabetes on renal system, describe Diabe c Ketoacidosis, Diabe c
Nephropathy

3.4.1 Circulatory Complica ons in Diabetes
When a number of blood vessels in a par cular area of the body get damaged, it may lead to
diabe c complica ons.
Any damage to the blood vessels that feed the nerves
leads to neuropathy or nerve damage. When the
nerves in the foot and legs get damaged, it increases
the risks of developing foot ulcers and may even result
in amputa on.
When the blood vessels that feed the organs are
damaged, it adversely aﬀects func oning of the
organ. When the kidneys are damaged in this way,
they lose their eﬀec veness in ﬁltering the blood. It
can even lead to kidney failure.
Fig. 3.4.1: Circulatory complica on

Each of the complica ons in diabetes results in harming the circulatory system.
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3.4.2 How Diabetes Damages Blood Vessels
A steady rise in the levels of glucose over a period of me leads to signiﬁcant harm to the
blood vessels. It is s ll unknown as to how this damage occurs.

3.4.3 Blood Vessels and Diabe c Complica ons
When there is damage to the blood vessels that feed organs such as heart, brain, kidneys, eyes
and nerves, the aﬀected organs lose their ability to func on eﬃciently. When high blood
glucose levels leads to organ damage, it is called diabe c complica on.

3.4.4 Atherosclerosis - Clogged Blood Vessels
When there is any damage to the blood vessels, the body tries to protect itself from addi onal
damage. It starts deposi ng cholesterol inside the vessels.
When too much cholesterol gets deposited within blood vessels, the arteries become narrow
and the blood pressure rises. This increases the probability of clogged arteries and this condi on
is known as atherosclerosis.
Clogged arteries can result in serious health disorders such as heart disease and stroke. So, it
is vital to maintain the blood vessels in a healthy state.

3.4.5 How Diabetes Aﬀects the Heart
The diabe cs are at a bigger risk of developing cardiovascular disease (CVD). People suﬀering
from diabetes are roughly ﬁve mes more likely to have CVD in the future than those without
diabetes.
CVD refers to the diseases of the heart and the arteries. When atheroma, a fa y material gets
deposited inside the body’s main arteries, they become narrow and get blocked
(atherosclerosis). This causes a person to develop CVD.
When the coronary arteries become narrow and blocked, it adversely aﬀects the blood supply
to our heart resul ng in chest pains (angina) or, even, a heart a ack. In the same way, a stroke
occurs when the arteries supplying blood to the brain become clogged-up, reducing the supply
of oxygen to the brain.
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3.4.5.1 Diabe c Heart Disease
A serious condi on of the heart caused mainly due to fa y deposits in the arteries is a heart
disease.

Fig. 3.4.2: Diabe c Heart Diseases

Diabe c Heart Disease or DHD, may also suﬀer from:
·
·

Heart Failure: A chronic condi on in which the heart can no longer func on eﬀec vely
Diabe c Cardiomyopathy: A disease that damages the structure and func on of the heart.

3.4.5.2 Inters

al Fluid and Blood Sugar Levels

The blood glucose levels in our body o en change with changes in the levels of the inters
ﬂuid in our body.

al

As compared to the glucose level given by a blood glucose meter, the level of a con nuous
glucose monitor generally senses a 10 minutes delay.

3.4.5.3 Vascular System
Diabe c pa ents o en experience problems with their vascular system. Diabe c pa ents are
typically at a 5 mes greater risk of developing cardiac disease than non-diabe c people.
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3.4.5.4 Arteriosclerosis
Arteriosclerosis refers to the condi on when the arteries become thick and hard due to a
build-up of plaque. They lose their ﬂexibility and this hampers the ﬂow of blood. It is said that
high cholesterol and a diet rich in saturated fat are the main cause of arteriosclerosis.
Arteriosclerosis damages the layer of cells lining the blood vessels known as “endothelium”.
This results in an accumula on of LDL in the arteries.
One of the main causes of arteriosclerosis has been a diet rich in reﬁned food and omega-6
fa y acids.

3.4.5.5 Coronary Heart Disease
When plaque build-up inside the arteries that supply blood to heart and veins that remove
carbon-di-oxide from the heart, it results in coronary heart disease.

Fig. 3.4.3: Coronary Heart Disease

The arteries and veins get narrowed and the heart does not get suﬃcient oxygen. This results
in an excess of carbon dioxide in the heart which becomes poisonous.
High blood pressure
When the heart tries to pump blood through narrowed arteries, it leads to high blood
pressure. High blood pressure has also been a ributed to alcoholism, obesity, high stress
levels, and a diet high in salt. If the blood pressure of a diabe c individual is 130/80 mmHg or
higher he/she is said to have high blood pressure.

3.4.5.6 Peripheral Arterial Disease (PAD)
PAD is a disease in which the arteries in areas of the body such as legs become narrowed and
restricted. The risk of coronary heart disease increases by as much as six mes in people who
with PAD. In individuals with diabetes, PAD results in problems related to kidneys, spleen, or
pancreas.
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3.4.6 Diabetes and the Colon
Long standing high blood sugar levels damage nerves, which can in turn cause disturbed bowel
movements, such as diarrhoea or cons pa on.
·

Cons pa on can be dealt with by increasing ﬁbre in diet and laxa ves

·

Diarrhoea may be treated by loperamide (an diarrheal medica on)

3.4.6.1 Colon Cancer
The unrestrained growth of cells in the colon’s lining results in developing of colon cancer. Type
II diabe c pa ents are 40% more at a risk of developing colon cancer.

3.4.6.2 Stomach
The stomach can also be aﬀected by nerve damage.
This nerve damage causes delayed emptying of the stomach. This is called Gastroparesis. It
makes control of blood sugar levels more diﬃcult.

3.4.7 Kidneys and Diabetes
·

Diabetes results in a breakdown of the ability of the kidney to ﬁlter blood.

·

The kidneys perform a very cri cal regulatory role. They ﬁlter the blood, keep it free from
contaminants and chemically balanced.

·

Diabetes results in a breakdown of this ﬁltering system. High levels of blood sugar can lead
to kidney damage, thereby hampering their ability to ﬁlter out waste. This leads to kidney
failure, also referred to as nephropathy .

Fig. 3.4.4: Diabetes and Kidney
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Kidneys and Blood Sugar Levels
·

Each nephron is connected to a small tube which keeps useful substances in the
bloodstream. The addi onal ﬂuid and waste are passed through, and become part of the
urine.

·

When the blood sugar levels rise, they cause damage to the system and the kidneys start
ﬁltering too much blood.

·

Over me, the nephrons get damaged, resul ng in loss in their fundamental ﬁltering
ability leading to diabe c kidney disease.

3.4.7.1 Kidney Disease (Nephropathy)
The following ﬁgure shows how diabetes leads to kidney disease known as Nephropathy:

Fig. 3.4.5: Nephropathy

3.4.8 The Liver and Diabetes
The liver is one of the most important organs in human body that is responsible for handling
glucose.
When the blood glucose levels rise, it stores the extra glucose as glycogen.
When the blood glucose levels fall, it converts glycogen to glucose and releases it in body.

86

Diabetes Educator

A healthy liver helps keep blood glucose within the ‘normal range’ an d protects against
excessive ﬂuctua ons.

Fig. 3.4.6: Diabetes and Liver

3.4.8.1 Liver Damage
A damaged liver can:
·

Cause serious health problems

·

Severe damage can lead to non-func oning of liver

Non-alcoholic fa y liver disease
The presence of diabetes may result in the risk of developing non-alcoholic fa y liver disease.
It can also be exacerbated by other medical condi ons related to diabetes, such as:

Fig. 3.4.7: Causes of fa y liver

The presence of fa y liver can cause swelling of liver and may also lead to a bigger risk of liver
cirrhosis.
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3.4.9 Pancreas and Diabetes
The pancreas and type I diabetes
·

When beta cells do not produce insulin, it leads to type I diabetes.

·

They may be damaged by the body’s own immune system. Less of insulin causes increased
blood sugar levels.

Fig. 3.4.8: Pancreas and Diabetes

The pancreas and type II diabetes
·

In certain condi ons, the body is unable to use insulin properly. This is due to a process
called insulin resistance.

·

To maintain blood sugar levels, more of insulin is produced. The progression of the disease
is gradual and it can take several years for the symptoms to occur .

·

Progression of type II diabetes can lead decreased insulin producing beta cells.

3.4.10 The Muscles
·

The muscles help in regula ng blood sugar levels.

·

They draw in glucose from the blood, with the help of insulin. This results in lowering of
blood sugar levels.

·

Over me, if the level of sugar decreases con nuously, it causes the muscle cells to die
and this result in a loss of muscle mass.

Sta ns and muscle pain (myalgia)
Sta ns are a type of medica on that lowers cholesterol in blood and helps in preven ng heart
a acks and stroke. They are therefore prescribed to diabe cs having high cholesterol levels.
Some of the side eﬀects of sta ns include muscle pain, headache, nausea and diarrhoea.
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3.4.11 Skeletal System - Diabetes and Bones
Some of our bones do more than just keep us upright. They are also able to produce blood cells
and even release hormones. This helps role in regula ng the blood glucose levels and storage
of fat. People with diabetes mellitus, types 1 and 2, are highly likely to develop osteoporosis,
a condi on which causes bones to weaken. The growth of osteoporosis depends on factors
such as the dura on of diabetes and how well controlled blood glucose levels are.

Fig. 3.4.9: Diabetes and Bone

3.4.11.1 Charcot Foot
·

Charcot foot is disorder which can results in fractures in the foot.

·

People with neuropathy are at a higher risk of developing Charcot foot because the pain
caused by foot fracture is masked by the nerve damage.

Fig. 3.4.10: Charcot Foot
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3.4.12 Respiratory System and Diabetes
Ketoacidosis and Kussmaul breathing
·

Diabetes causes high blood levels of sugars and ketones leading to development of
Ketoacidosis.

·

Ketoacidosis is a poten ally fatal condi on and requires hospitaliza on.

·

It results in diﬃculty in breathing, such as rapid or laboured breathing. This condi on is
also known as Kussmaul breathing.

Fig. 3.4.11: Respiratory System and Diabetes

3.4.12.1 Kidney Failure and Shortness of Breath
Shortness of breath is also a side eﬀect of kidney failure. The pa ent becomes short of breath
while performing simple physical ac vi es such as, climbing the stairs. Chronic kidney disease
can also cause anaemia. Anaemia refers to the condi on when the blood becomes short of
oxygen carrying red blood cells. When an anaemic person becomes more ac ve, the body
struggles to get enough oxygen for the muscles. As the body is unable to do so, the person
becomes out of breath. Kidney disease is one of the more common complica ons of diabetes,
touching about 40% of people with diabetes.

3.4.12.2 Obstruc ve Sleep Apnoea (OSA)
Obstruc ve sleep apnoea (OSA) is a sleep disorder that causes diﬃculty in breathing whilst
sleeping. This is mainly because the muscles in the throat collapse in and block the airway.
OSA may happen partly or totally and can therefore result in disturbed sleep.

3.4.13 The Brain
·

High levels of blood sugar las ng for a prolonged period damage the blood vessels which
feed the nerves. The damaged vessels further lead to the nerves ge ng damaged.

·

During or immediately a er a period of hypoglycaemia, low blood glucose can have a n
adverse eﬀect on us and impair our ability to perform tasks.

·

People with low blood glucose levels are therefore advised against performing poten ally
unsafe ac vi es such as driving or opera ng certain machinery.
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3.4.13.1 Diabetes and Alzheimer’s Disease
·

Alzheimer’s is a disease which is characterized by a slow but steady loss of memory and
decreased func ons of the brain.

·

Long standing diabetes can damage the nerves and the blood supply to the nervous
system, which can lead to Alzheimer’s disease.

·

Damage to the nerves can result in loss of feeling in edges of our hands and legs.

·

When the nerves leading to vital body organs such as our diges ve organs, get damaged,
it impairs the func oning of these organs.

Fig. 3.4.12: Diabetes and Alzheimer

3.4.13.2 Neuropathy
·

Nerve damage is also referred to as neuropathy. Nerve damage can be of three types,
sensory, motor or autonomic neuropathy.

·

More than 50% of diabe cs suﬀer from neuropathy.

·

People who have diabetes are prone to nerve damage in the feet. This places them at a
higher risk of foot damage which could even lead to amputa on.

·

As neuropathy is widespread in diabetes, people who have diabetes are advised to get
their feet checked on a regular basis.
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3.4.14 The Eyes and Diabetes
Diabetes can lead to the development of a number of eye condi ons, which can aﬀect our
sight. These include:

Fig. 3.4.13: Damaged blood vessels of eye

Fig. 3.4.14: Diﬀerent eye condi ons
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3.4.15 Diabetes and Reproduc ve and Urinary System
The following ﬁgure shows the eﬀect of diabetes on reproduc ve and urinary system:

Fig. 3.4.15: Diabetes and Reproduc ve and Urinary System

3.4.16 Diabe c Foot
A diabe c foot is a complica on of long standing diabetes. Nerve damage leading to decreased
sensa on over the foot, causes repeated injuries. Poor blood supply augments the damage
and prevents injuries to heal, leading to an open sore.

Fig. 3.4.16: Diabe c Foot
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Exercise
1. How diabetes aﬀects the muscles?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. How diabetes aﬀects the bones?
______________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. How diabetes aﬀects the respiratory system?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
4. How diabetes aﬀects the nervous system?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
5. What is diabe c neuropathy?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
6. How diabetes aﬀects the eyes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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7. How diabetes aﬀects the urinary system?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
8. How diabetes aﬀects the vascular system?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 3.5: Inves ga ons for Diagnosis of Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Describe various inves ga on methods for the diagnosis of diabetes (Blood and Urine
Sample Analysis)

·

Describe importance of monitoring Fas ng and post prandial blood Sugar

3.5.1 Blood Glucose Test
The plasma glucose test measures the sugar/glucose circula ng in blood. A test done in fas ng
or a er food has no eﬀect on the results. A plasma glucose test indicates diabetes if the
measurement is equal to or greater than 200 milligrams per decilitre (mg/dl).
Healthcare providers diagnose prediabetes and diabetes through the following tests:
1. HbA1C (A1C or glycosylated haemoglobin test): Used to diagnose prediabetes and
diabetes, it measures the average blood glucose control of past 2-3 months. A1C of 5.7% to
6.4% means a high risk for development of diabetes and this is prediabetes. Diabetes is
diagnosed is A1C is 6.5% or more.
2. Fas ng Plasma Glucose Test (FPG): A simple blood test is done in a state of fas ng (except
water) for 8 hours or more. A normal level, a er fas ng FPG value, ranges between 60 to
99 mg/dl. To conﬁrm diabetes, it is vital to perform two separate fas ng plasma glucose
tests. Each test should measure 126 or greater. The following chart explains the ranges of
blood glucose of FPG test along with the diagnosis:

Fig. 3.5.1: Fas ng Plasma Glucose Test (FPG)
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3. Oral Glucose Tolerance Test (OGTT): The test measures how an individual’s body absorbs
and metabolises the intake of glucose. A sample of pa ent’s blood is taken. A er two
hours, the pa ent is made to drink a large, premeasured beverage with glucose. Another
sample of pa ent’s blood is taken two hours a er drinking the beverage . The results of
both the tests are compared.The OGTT levels are measured in mg/dL. The following chart
explains the ranges of blood glucose of OGTT along with the diagnosis:
Blood Glucose Range

Diagnosis

100 TO 125 mg/dL

Prediabetes (also called
Impaired fasting glucose)

200 mg/Dl or higher

Diabetes mellitus (type 2
diabetes)

What It Means
Blood sugar level are higher
than normal but not high
enough to be diagnosed as
diabetes. This condition put
at increased risk for
developing type 2 diabetes,
heart disease and stroke.
Type 2 diabetes develop
when our baby doesn’t
make enough insulin or
develops “insulin
resistance’” and can’t make
efficient use of insulin it
makes. It greatly increases
our risk of heart disease
and stroke.

Fig. 3.5.2: Oral Glucose Tolerance Test (OGTT)

3.5.2 Tests for Gesta onal Diabetes
·

If a pa ent is obese during concep on and pregnancy, or has had gesta onal diabetes
earlier, or has parents, sibling or child with diabetes, she is at a high risk of gesta onal
diabetes.

·

If a pa ent is at a risk of gesta onal diabetes, she is tested for gesta onal diabetes
between 24 to 28 weeks of pregnancy.

Following screening tests can be done to:
·

Ini al glucose challenge test: Normal blood glucose level in a person is below 140mg/dl
on glucose challenge test.
Procedure: Give glucose solu on to pa ent to drink. Wait for an hour and take blood
sample from pa ent to check for blood glucose level. If a person has blood glucose level
less than 140mg/dl considered to be normal. If a person has more than 140mg/dl has a
risk of gesta onal diabetes. So doctor will prescribe follow-up test to conﬁrm on
gesta onal diabetes.

·

Follow-up glucose tolerance tes ng: Pa ent requested to fast overnight and blood is
taken to measure fas ng blood sugar level. A er that they are given to drink high
concentrated glucose solution and their blood is taken 3 mes in an hour interval. If blood
sugar level found to be higher in any two of blood sugar readings, the person diagnosed
to have gesta onal diabetes.
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Fas ng Plasma Glucose (FPG) Table:

Fig. 3.5.3: FPG (Fas ng Plasma Glucose)

Oral glucose tolerance test (OGTT):
The following ﬁgure shows the values of OGTT in a non-pregnant adult:

Fig. 3.5.4: OGTT values

The following table lists the normal, IGT and DM values a er fas ng glucose and 2 hour OGTT
tests:

Fig. 3.5.5: Oral glucose tolerance test (OGTT)
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3.5.3 Inves ga on of Diabetes
Diabetes Diagnosis and Management Tests

Fig. 3.5.6: Diabetes Diagnosis and Management Tests
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Test for Monitoring Diabe c Complica ons
Test name

Primary clinical use and differentiating factors

Creatinine: Includes estimated
glomerular filtration rate (eGFR)

Management: monitor onset and progression of
kidney disease

Lipid Panel: Includes total
cholesterol, HDL cholesterol, LDL
cholesterol (calculated), nonHDL cholesterol (calculated),
cholesterol/HDL ratio
(calculated) and triglycerides

Management: monitor dyslipidaemia and thus
risk of heart disease

Micro albumin, Random urine
with Creatinine

Management: monitor onset and progression of
kidney disease

Blood pressure

Management: monitor hypertension and thus
risk of heart disease

Eye exam

Management: monitor onset and progression of
eye disease

Foot exam

Management: monitor onset and progression of
nerve disease and peripheral arterial disease
Fig. 3.5.7: Test for Monitoring Diabe c Complica ons

The tables represent few of the Standards as listed from
h p://www.questdiagnos cs.com/testcenter/testguide.ac on?dc=TG_Diabetes

Tips

!

·

HbA1C (A1C or glycosylated haemoglobin test) used for the diagnosing prediabetes and
diabetes.

·

Fas ng Plasma Glucose Test (FPG): A normal plasma glucose level a er fas ng is between
60 and 99 mg/dl.

·

Oral Glucose Tolerance Test (OGTT) measures how well the body metabolises glucose
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Exercise
1. A plasma glucose test indicates diabetes if the measurement is:
a. Less than 200 mg/dL
b. Between 50 to 100 mg/dL
c. Less than 100 mg/dL
d. Greater than 200 mg/dL
2. The HbA1C test measures the average blood glucose control of:
a. Past 2-3 days
b. Past 2-3 weeks
c. Past 2-3 months
d. Past 2-3 years
3. Oral Glucose Tolerance Test (OGTT) measures
a. How well the body handles glucose
b. The risk of gesta onal diabetes
c. The glucose circula ng in blood
d. The progression of kidney disease
4. A fas ng blood glucose test level of __________ indicates prediabetes.
a. 60 mg/dl to 70 mg/dl
b. 70 mg/dl to 90 mg/dl
c. 100 mg/dl to 125 mg/dl
d. 126 mg/dl
5. A pregnant woman is at a high risk of gesta onal diabetes if:
a. Her parents are diabe c
b. Her spouse is diabe c
c. She is underweight
d. She had caesarean sec on birth before
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UNIT 3.6: Use of Glucometer
Unit Objectives
At the end of this unit, you will be able to:
·

Explain the use and importance of Glucometer and explain the need of personal hygiene
while handling food

·

Describe method to use Glucometer and strips to check the blood sugar

·

Discuss the signiﬁcance of checking the blood glucose level and recording the result

3.6.1 Introduc on
A glucose meter is a small, portable machine used to measure the glucose in the blood. Diabe c
people o en use this meter to help to manage their condi on.
The kit includes:
·

Blood glucose meter

·

Test strips vals

·

Lancing device

·

Lancets

To get the most accurate results, be sure you:
·

Wash hands thoroughly before tes ng.

·

Use the test strips of the brand recommended and store them as instructed.

Fig. 3.6.1: Starter Kit
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3.6.2 How to use a Glucometer
Glucometers may diﬀer slightly in usage. The general steps of using a glucometer as follows:

Step 1: Wash hands prior to use.

Step 2: Switch on the glucometer. Insert a test
strip in glucometer. Prick finger with a lancet.
Make sure to prick the side of fingertip near
the fingernail to avoid soreness on the side of
finger. Squeeze the side of the finger gently,
until a blood of drop appears.

Step 3: Hold the edge of the test strip to the Step 4: The glucometer will “beep” when there
drop of blood.
is enough blood and the blood sugar result will
appear on the glucometer’s display.

:
Step 5: Write down the blood sugar result each
time.
Step 6: Show the result to a healthcare provider
at each visit.

To prevent poor meter readings, ensure that the
·

Glucometer is clean

·

Glucometer or a test strip is not at room temperature

·

Test strips are not expired

·

Glucometer is calibrated to the bo le of test strips

·

Neither too much nor too li le blood on the test strip
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UNIT 3.7: Infec on Control and Preven on
Unit Objectives
At the end of this unit, you will be able to:
·

Iden fy any devia on from normal health

·

Explain Hospital borne infec ons

·

Explain prac ces to curb the disease

·

Explain diﬀerent types of Spillages and their management

3.7.1 Introduc on
Need for Infec on Control
Infec ons are a huge problem in healthcare se ngs for many reasons:
·

We unknowingly spread germs as germs are ny and cannot be seen.

·

People who are hospitalized are at a higher risk of contrac ng an infec on.

Germs can cause great harm and illnesses. Such harmful germs are known as pathogens. They
can cause wound infec ons and diseases such as colds, pneumonia, AIDS/HIV and so on. Many
of these diseases can result in serious damage and even death. Some of these illnesses are
communicable and one person can pass it to another without knowing that they are spreading
it.

3.7.2 Mode of Transmission of Infec on
It is impera ve for healthcare personnel to understand the mode of transmission of infec on.
The following ﬁgure shows the main routes by which microorganisms are spread:

Contact Transmission
From Hands (direct) or Objects (Indirect)

Airborne transmission (>2metres)

Droplet transmission (up to 2metres)
from coughing or sneezing.

Vehicle transmission

Vector-borne
transmission

Fig. 3.7.1(a): Mode of transmission of infec on
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Fig. 3.7.1(b): Mode of transmission of infec on

3.7.3 Preven on of Infec on
Numerous people die daily from across the world due to infec ons caught while ge ng
healthcare. Hands are the primary medium of transmission of germs during healthcare. Thus,
hand hygiene is a vital measure to ensure so as to avoid harmful infec ons caused by germs.
All healthcare workers and other persons dealing with the pa ents require to be careful about
hand hygiene and need to carry it out in the correct manner and at the proper me.
You should clean your hands by rubbing an alcohol-based formula on on them if they are not
soiled and the cleaning is just a rou ne measure. It is quick, eﬀec ve and so on the hands.
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3.7.3.1 Washing Hands with Soaps
The steps are as follows:

Fig. 3.7.2: Steps of washing hands with soap

·
·
·
·
·
·
·

Step 1: Place hands under running water
Step 2: Apply soap
Step 3: Work up a good lather
Step 4: Rub hands briskly for about 20 seconds, scrubbing all around the hands
Step 5: Rinse properly
Step 6: Use an air dryer or a clean or disposable towel to dry hands
Step 7: Use a towel or the elbow to turn oﬀ the faucet

3.7.3.2 Steps to Use Hand Sani zer
·

Step 1: Ensure all organic ma er is disposed from hands. All
visible organic ma er such as dirt should be removed from
hands before applying hand sani zer.

·

Step 2: Apply a coin sized amount of hand sani zer on the palm

·

Step 3: Rub both the hands together applying the sani zer on
all surfaces of hands and ﬁngers.

·

Step 4: Ensure that the hand sani zer is fully absorbed.
Fig. 3.7.3: Hand sani zer
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3.7.3.3 Personal Protec ve Equipment
Personal Protec ve Equipment (PPE): PPE helps in preven ng transmission of germs from
pa ent-to-staﬀ and from staﬀ -to-pa ent. The type of the interac on between the healthcare
provider and the pa ent and the mode of transmission of communicable agents, determine
the type of PPE required to be used. PPE consists of gloves, gown and facial protec on.
Following are few things to remember while using PPE:
·

Hand washing is necessary before wearing gloves.

·

Discard gloves a er each pa ent.

·

Double gloves should be used for pa ents with HIV, HBV, and HCV infec on.

·

Use a mask, eye protec on and face shields while performing a pa ent care ac vity that
can lead to splash/spray of body ﬂuids.

·

Use a special mask when doing CPR or rescue breathing.

·

Ensure that all single use PPE are disposed oﬀ immediately a er use.

·

Wear a gown when performing a pa ent care ac vity that may soil clothes with body
ﬂuids as it prevents the body ﬂuids go through the gown to the clothes or uniform.

·

They must be changed on a daily basis and as soon as they get stained.

·

Wash hands immediately a er taking oﬀ the gown.

·

PPE will help to keep you, pa ents, your co-workers, and visitors safe from disease.

Gloves: They are used as an item of PPE.
Gloves should be worn as there is a danger of touching infec ous material or bodily ﬂuids.

Fig. 3.7.4: Gloves

Gowns: These are generally made of a thin, waterproof material, and typically used only once.
They are worn over the uniform to prevent stains and infec on.

Fig. 3.7.5: Gowns
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Goggles: Goggles to cover the eyes.

Masks: Masks to cover the nose and mouth.

Fig. 3.7.6: Goggles

Fig. 3.7.7: Masks

Face Shields: Face shields are used to avoid
body ﬂuids ge ng in touch with the mucous
membranes of the eyes.

Fig. 3.7.8: Shoe cover

Head Covering: Cap is used to keep the hair neatly in
place and give a good appearance while taking care of a
pa ent.

3.7.9: Head covering

Shoe Covers: Used to prevent dust from outdoors to
spreading in the pa ent’s room.

Fig. 3.7.10: Head covering
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3.7.4 Steps to Put on PPE

STEP 1: Iden fy all the necessary

STEP 2: Put on a gown.

PPE as per the requirement.

STEP 3: Wear face shield.

STEP 4: Wear eye protec on and
medical mask

STEP 5: Put on gloves.
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3.7.5 Steps to take oﬀ PPE

STEP 1: Prevent any contamina on of

STEP 2: Perform hand hygiene.

self and others. Take oﬀ the most
contaminated item ﬁrst.

Remove gown and gloves by rolling
them inside out. Safely dispose the
gloves and gown.

STEP 3: If wearing face shield – remove

STEP 4: If wearing eye protec on and

face shield from behind. Dispose face
shield safely.

mask, take oﬀ goggles from behind,
place them in a separate storage place
for reprocessing. Take oﬀ mask from
behind and dispose of safely.

STEP 5: Perform hand hygiene
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3.7.6 Chemical Disinfec on
Chemical Disinfec on: The process when an microbial agents applied to objects to sani ze
them.
Spillage: A spill at workplace can be easy to clean up or it may require professional assistance
to clean up.

Fig. 3.7.11: Chemical Spillage

Spill management requires proper planning with trained people to carry out the procedures.
Procedure for major spillage:

Fig. 3.7.12: Procedure for major spillage
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Procedure for minor spillage:

Fig. 3.7.13: Procedure for minor spillage

Spills Kit:
There is a special kit to clean spillage which is called spill kit. The kit includes:
·

A barrier to contain a spill such as clean, dry sand or a commercial product.

·

Vermiculite to absorb a spill

·

Decontamina on reagents such as Calcium carbonate

·

PPE including protec ve gown chemically resistant
gloves and goggles

·

Suitable containers to store waste and contaminated
materials such as plas c bags and buckets.

·

Appropriate warning signs and barriers.

Fig. 3.7.14: Spill Kit
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3.7.7 Steriliza on
The following ﬁgure shows the importance of steriliza on:

Fig. 3.7.15: Importance of steriliza on

Tips

!

·

Microorganisms are spread through:
o Contact transmission (direct or indirect)
o Droplet transmission
o Airborne transmission
o Vehicle transmission
o Vector-borne transmission

·

Ways to control infec on includes:
o Hand Hygiene:
o Personal Protec ve Equipment (PPE)
o Chemical Disinfec on
o Steriliza on
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Exercise
1. Deﬁne the modes of transmission of infec on?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. Describe the 7 steps of hand washing?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. What are PPEs?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 3.8: Professional Behaviour
Unit Objectives
At the end of this unit, you will be able to:
·

How to maintain peaceful environment

·

Learn General and Speciﬁc e que es to be observed on duty

·

Describe the importance of maintaining conﬁden ality and privacy of pa ent
informa on’s

3.8.1 Professional A ributes
Diabetes educators are expected to behave professionally with pa ents, and hospital staﬀ and
other members related to the profession.
Displaying honesty and integrity by:
·

Not misrepresen ng or falsifying informa on or ac ons (i.e. chea ng).

·

Does not engage in other unethical behaviour.

Showing respect for pa ent’s dignity and rights

Fig. 3.8.1: Professional a ributes
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Pa ent Care

Fig. 3.8.2: Pa ent care

Maintaining a professional demeanour

Fig. 3.8.3: Maintaining a professional demeanour

Recognizing limits & when to seek help
·

Be aware of your inadequacies.

·

Recognize your limits, and ask for help when needed.

·

Never engage in unsupervised involvement in areas or situa ons beyond your exper se.
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Notes
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4. Management of
Diabetes
Unit 4.1 - Treatment of type I Diabetes
Unit 4.2 - Treatment of type II Diabetes
Unit 4.3 - Treatment Plan for Gesta onal Diabetes
Unit 4.4 - Management with Insulin
Unit 4.5 - Hypoglycaemia
Unit 4.6 - Diabetes Self-Management Educa on
Unit 4.7 - Special Care for Diabe c Pa ents

HSS/N8701, HSS/N8702
HSS/N8703, HSS/N8704
HSS/N8705, HSS/N9601
HSS/N9606

Par cipant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
·

Explain the importance of intake of oral medicines for trea ng Type I Diabetes

·

Address the importance of exercise and physical ac vity required in the management for
the Type I Diabetes (Emphasise on yoga, occupa onal therapy, exercise etc.)

·

Address possible side eﬀects associated with the use oral drugs

·

Describe the importance of drugs for trea ng Type II Diabetes

·

Address the importance of exercise and physical ac vity required in the management for
the Type II Diabetes

·

Address to basic and advanced diabetes self-management skills for trea ng Gesta onal
Diabetes

·

Describe the importance of intake of oral medicines for trea ng

·

Address the importance of exercise and physical ac vity required in the mana gement for
the Gesta onal Diabetes

·

To learn about checking the name and dose of the insulin as recommended by the
physician

·

To learn about the mechanism for storage of the Insulin along with checking the expiry
date.

·

To educate the pa ent to prepare the dose on insulin syringe or pen device, how to draw
the correct dose of insulin

·

To educate the pa ents about steps to be followed during insulin administra on use of
varied site for insulin administra on to prevent Lipodystrophy

·

Describes importance of balanced diet along with the coordina on of meals with the
medica ons

·

Describes types of fruits and vegetables required to maintain blood glucose level of the
pa ent

·

Describe the importance of exercise for the diabe c pa ent

·

Describe the importance of taking medicines or insulin on me and keeping the record of
reading of blood sugar

·

Describe the importance of giving a en on towards the general health of the diabe c or
pre-diabe c pa ent
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UNIT 4.1: Treatment of Type I Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Describe the importance of intake of oral medicines for trea ng Type I Diabetes.

·

Acknowledge importance exercise physical required for Type Diabetes (Emphasise on
yoga, occupa onal therapy, exercise etc.).

·

Acknowledge the possible side eﬀects associated with the use oral drugs.

4.1.1 Introduc on
In case a pa ent has Type I diabetes, they should consult a specialist who deals with diabe c
condi ons. This would help the pa ent receive proper diag nosis and then treatment for their
health condi on, while keeping the other health condi ons in mind.

4.1.2 Insulin Injec ons
A pa ent with type I diabetes, needs insulin injec ons in order to make sure that insulin
reaches the pa ent’s bloodstream.
These injec ons are ini ally administered by specialists or health care professionals. Then,
a er ini al treatment, the pa ent can be taught how to use them himself/herself. Moreover,
the health care professionals would ensure that the needles of the injec ons are disposed oﬀ
properly.
These injec ons are given using an injec on/insulin pen or auto-injector. Some mes a syringe
is also used to give injec ons.

4.1.3 Insulin Pump Therapy
An subs tute to insulin injec ons is an insulin pump therapy. The following image shows an
insulin pump:

Fig. 4.1.1: Insulin pump therapy
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The pump is used as shown in the following ﬁgure by a aching the needle to the pa ent’s
skin, mostly stomach, but can be hips or arms as well.

Fig. 4.1.2: A aching needle to pa ent’s skin

The pump makes the insulin ﬂow con nuously into the bloodstream at a rate controlled by
the pa ent. Thus, the pa ent there is no need to give injec ons. However, the blood glucose
levels needs to be monitored closely to ensure that the right amount of insulin is received.

4.1.4 Monitoring Blood Glucose
Exercise, illness, stress, consuming too much alcohol, other medica ons and changes in
hormone levels for women during periods may aﬀect the blood sugar levels. Pa ents may
some mes need to check their blood sugar levels frequently during a day.
In such a situa on, pa ents use a prick blood test to monitor the blood glucose levels
throughout the day.

4.1.5 Trea ng Hypoglycaemia (Low Blood Glucose)
Hypoglycaemia refers to the condi on when the blood glucose level becomes very low.
Mild hypoglycaemia (hypoglycaemia) is characterized by feeling weak and starving. The
quickest way to control it is by ea ng or drinking sugar-based products such as candies, raisins,
a ﬁzzy drink or sugar cubes.
In case of severe hypoglycaemia, the pa ent may feel drowsy and confused, or even lose
consciousness. Then this calls for assistance from another person who can give an injec on of
glucagon into the muscle or rub glucose gel into the cheeks. The administra on of this
glucagon injec on needs to be taught by some health care professionals to the pa ent’s family
members.
A er the a ack of severe hypoglycaemia, when the pa ent gains control and feels be er,
then pa ent should eat a sugary substance.
In case the injec on does not work, and the pa ent is s ll feeling drowsy or is unconscious
even a er 10 minutes of giving the injec on, then the pa ent requires immediate medical
help. In which case, the pa ent needs another injec on of glucagon administered into a vein
by a trained healthcare professional.
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4.1.6 Islet Cell Transplanta on
Type I diabetes has another eﬀec ve treatment called islet cell transplanta on. The healthy
islet cells are taken from the pancreas of a cadaver pa ent. They are then implanted into the
pancreas of the pa ent having type I diabetes.
This transplant treatment is a minor procedure that is done under local anaesthesia and
involves almost negligible risks.
The islet cell transplant works if the pa ent has had:
·

More than 2 severe hypos over a period of 2 years, in which case the pa ent has not been
able to detect symptoms of hypoglycaemia

·

A kidney transplant or is unable to control blood glucose despite proper medical
treatment

The islet cell transplant would not work if the pa ent:
·

Is overweight, typically over 85kgs

·

Has poor func oning kidney

·

Requires larger quan ty of insulin, such as over 50 units daily

4.1.7 Pancreas Transplant
Type I diabetic pa ents needing a kidney transplant may also be oﬀered a pancreas transplant
during this procedure.
In this case, the faulty pancreas of the diabe c pa ent is replaced with healthy pancreas from
a donor. Thus, the pa ent gets a new insulin source.
This treatment is mostly recommended for pa ents if they have experienced repe
and near fatal hypoglycaemic a acks.

ve severe

4.1.8 Trea ng Hyperglycaemia
Hyperglycaemia is a condi on when the pa ent’s blood sugar levels get too high. Causes may
be ea ng too much, con nued illness, not taking enough insulin, and so on.
In case of hyperglycaemia, the pa ent needs to keep the sugar levels normal by modifying
their diet or insulin dosage.
If hyperglycaemia is not treated, it can progress into a serious condi on called Diabe c
Ketoacidosis. Instead of glucose, the body starts breaking down fats for energy leading to an
accumula on of ketones in the blood. This condi on is serious and can result in fatal
consequences.
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The signs of diabe c ketoacidosis include:

Fig. 4.1.3: Signs of diabe c ketoacidosis
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Exercise
1. Describe the insulin pump therapy.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. Explain insulin pump therapy vis-à-vis injec ng insulin?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. List the normal range of blood sugar level before meals and a er meals?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
4. What is hypoglycaemia and its treatment?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
5. When is Islet cell transplanta on recommended?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
6. What is hyperglycaemia and its treatment?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 4.2: Trea ng Type II Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Explain the importance of drugs for trea ng Type II Diabetes

·

Acknowledge the importance of exercise and physical ac vity required in the
management for the Type II Diabetes

4.2.1 Making Lifestyle Changes
Type II diabe c pa ents need to take care of their health for the rest of their lives.
A er being diagnosed with type II diabetes, the ﬁrst step is to make required changes in diet
and lifestyle.
It is important to examine the following areas that might need improvement:
·

Diet

·

Weight

·

Level of physical ac vity

To ensure that the blood glucose levels are stable, the pa ent must develop a habit of ea ng
healthy and exercising regularly. In case the pa ent is overweight, he/she should lose weight.

4.2.1.1 Diet
Healthy and recommended diet includes:

Fig. 4.2.1: Healthy diet
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4.2.1.2 Weight
In case a person is overweight or obese, then:

Fig. 4.2.2: Measures to be followed by overweight person

It may be recommended to get correct diet plans and doable ac vi es a er visi ng a die cian.

4.2.1.3 Physical Ac vity
Being physically ac ve plays a huge role in preven ng/managing type II diabetes.
It is recommended that:

Fig. 4.2.3: Physical ac vity

Reduce the amount of sta onary stagnant ac vi es such as si ng in front of a computer or
watching television.
Overweight or obese pa ents need to increase their physically ac vi es in order to lose
weight and maintain weight loss.

4.2.2 Examples Medicines for Type II Diabetes
Some mes Type II diabe c pa ents may need medica on to help control the blood sugar
levels, ini ally tablets and can some mes be a combina on of mul ple types of tablets. It may
also incorporate medica on such as insulin or something similar.

Me ormin
Me ormin is typically used to treat type II diabetes. It lowers the quan ty of glucose released
in the bloodstream by the liver. This increases the responsiveness of the body’s cells to insulin.
Me ormin is normally prescribed to adults who are at a high risk of developing type II
diabetes. Mild side eﬀects of this medicine include nausea and diarrhoea.
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Sulphonylureas
Sulphonylureas helps raise the amount of insulin produced. Some common medicines
containing Sulphonylureas are:
·

Gliquidone

·

Glimepiride

·

Glibenclamide

·

Glipizide

One of the major side eﬀects of Sulphonylureas is that it may increase the risk of
hypoglycaemia. In some cases, there might be other side eﬀects such as diarrhoea, weight
gain, and nausea.

Glitazones (thiazolidinediones, TZDs)
TZDs help control the blood sugar levels by increasing the sensi vity of the body’s cells to
insulin in such a way that the cells take more glucose from the blood.
Usually, TZDs are prescribed together with me ormin or sulphonylureas . One of the major
side eﬀects of TZDs is that they may result in weight gain and swelling of ankle. It is not
recommended for people vulnerable to the risk of bone fracture or heart failure.

Glip ns (DPP-4 inhibitors)
In human body, the hormone GLP-1 helps in producing insulin in response to high blood sugar
levels. However, it breaks down very quickly. Glip ns stop the breakdown of GLP -1 and help
in preven ng high blood sugar levels, at the same me, avoiding hypoglycaemia.
Some common examples of glip ns are linaglip n, saxaglip n, sitaglip n and vildaglip n.
Glip n is advised if the pa ent is unable to take sulphonylureas or glitazones.

GLP-1 Agonists
A common GLP-1 agonist is Exena de. It is an injectable treatment that works just like th e
natural hormone GLP-1, and may be given twice a day. This medica on may result in mild
weight loss in some people.
Another GLP-1 agonist, liraglu de, is injected once every day. It is primarily prescribed along
with a combina on of me ormin and sulphonylurea.

Nateglinide and Repaglinide
Nateglinide and repaglinide s mulate the pancreas to release insulin. They are most eﬀec ve
when taken just before meals and are recommended for pa ents who have irregular meals at
odd mes. Their eﬀects do not last long and, so they are not commonly used. Major side
eﬀects of Nateglinide and repaglinide are weight gain and hypoglycaemia.
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4.2.3 Insulin Treatment
In situa ons where the blood sugar levels are not controlled even a er taking glucose
lowering tablets, the pa ent may be put on insulin treatment along with tablets.
A combina on of diﬀerent insulin prepara ons is then prescribed for the pa ent’s treatment.

Insulin injec ons
Just like the insulin injec ons explained above for Type I diabe c pa ents, insulin injec ons
can be administered to the pa ents themselves, or by family members/care professionals.

4.2.4 Monitoring the Pa ent’s Own Blood Glucose
In case a person has type II diabetes they need to check their blood glucose level with the help
of a healthcare professional every 2-6 months.
In case it is recommended to monitor the blood glucose regularly, th e person should be taught
the correct way of using a blood glucose meter and how to read it accurately.
Regularly monitoring ensures that the pa ent’s blood sugar levels are normal and as stable as
possible. As the pa ent’s sugar glucose level may ﬂuctu ate throughout the day, it is suggested
that the glucose level is checked frequently during a day.
If monitoring or tes ng at home, the blood sugar levels are measured in millimoles, which
indicate the number of millimoles of glucose in one litre of blood. The measurement is
expressed as millimoles per litre, or mmol/l for short.
Generally, the preprandial or before meals value of a normal blood glucose level is 4 -6 mmol/l
or and the postprandial or a er meals value is less than 10 mmol/l two hours.
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Exercise
1. Explain diet and weight management in type II diabetes.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. What is hypoglycaemia and its treatment in type II diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. What is the indica on of using medicine therapy with insulin in type II diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 4.3: Treatment Plan for Gesta onal Diabetes
Unit Objectives
At the end of this unit, you will be able to:
·

Address to basic and advanced diabetes self-management skills for trea ng Gesta onal
Diabetes

·

Describe the importance of intake of oral medicines for trea ng

·

Gesta onal Diabetes

·

Address the importance of exercise and physical ac vity required in the management for
the Gesta onal Diabetes

4.3.1 Trea ng Gesta onal Diabetes
If the pa ent has gesta onal diabetes, the pa ent is recommended to monitor and control
the blood sugar levels. The pa ent should be trained on the correct way to monitor the blood
glucose level.
In addi on, the blood glucose level of the unborn baby is also monitored.

Eat regularly and healthy

Fig. 4.3.1: Choosing healthy diet

High-GI foods cause the blood sugar levels to rise as they are absorbed quickly. On the other
hand, low-GI foods are absorbed slowly into the bloodstream.

Consume more fruit and vegetables
To get a suﬃcient intake of vitamins, minerals and ﬁbre, it is necessary to eat at least ﬁve
por ons of fruit and vegetables a day. However, diabe c pa ents should avoid fruit juice.
Consump on of beans and len ls, such as kidney beans, bu er beans, chickpeas or red and
green len ls should be increased.
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Limit sugar intake
Though a sugar-free diet is not required, but sugar intake should be reduced. To reduce the
sugar in the diet, switch to drinking sugar-free or diet colas, instead of the sugary versions.
The pa ent may choose lean and non-fa y proteins, such as ﬁsh. However, there are some
ﬁsh that the pa ent should not eat in big quan es or too much such as tuna.

Unsaturated fats
Ideally, balanced diet consis ng of polyunsaturated and monounsaturated fats should be
taken by the pa ent to help the immune system healthy and reduce cholesterol levels.
Unsaturated fat can be found in following foods:

Fig. 4.3.2: Foods with unsaturated food

Calories
In case the BMI of the pa ent is more than 27 before pregnancy, then it is advised to reduce the
intake of calories. A healthy weight calculator can be used to ﬁgure out the BMI as per the prepregnancy weight.

Exercise
Physical ac vity helps reduce the blood sugar level, and therefore regular exercise proves to
be very eﬀec ve for trea ng gesta onal diabetes.
In case the BMI of the pa ent is more than 27 before pregnancy, then it is advised to do
moderate exercise at least 2-3 hours per week.
The exercise can be mild ac vi es like cycling or brisk walking.

Medica on
In case the pa ent’s glucose level could not be controlled by only diet and exercise a er 1-2
weeks, then medica on may be advised, depending on the glucose levels.
The type and ming of medica on is dependent on:
·

How to eﬀec vely control the blood sugar

·

What is acceptable in the pa ent’s present health condi on

Possible medicines that may be advised are insulin and me ormin tablets.
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Insulin
Insulin must be injected, and it comes in varied prepara ons, such as:

Fig. 4.3.3: Types of insulin

The pa ent will s ll need to monitor the blood sugar levels closely.
In case of using insulin, it is important to check:
·

Fas ng blood glucose, a er not ea ng anything for around 8 hours, preferably as soon as
you wake up in the morning

·

Blood glucose, 1-2 hours a er meals

·

Blood glucose regularly such as if feeling unwell or having hypoglycaemia

4.3.3.3 Monitoring the Pa ent’s Unborn Baby
Gesta onal diabetes puts the unborn baby at risk of complica ons, such as being overweight
and big. Therefore, it is advisable to go for extra antenatal appointments with the doctor so that the
baby can be closely monitored before birth.
Check-ups may include:
·

An ultrasound scan, to check the unborn baby’s heart, at around 18-20 weeks

·

An ultrasound scan at 28, 32, 36 weeks along with regular checks from 38 th week to
monitor the baby’s growth and amnio c ﬂuid amount

4.3.4 The Birth
Ideally you should wait for normal labour to happen if the blood sugar levels are normal, the
ultrasound scans have been ﬁne, and if there was no other known problem during pregnancy.
In case the baby of a pa ent with gesta onal diabetes is big for its age or macrosomic, then
the doctor will inform about the risks and beneﬁts of a C-sec on.
At around 36-38 weeks, the pa ent should also be counselled about individualised birth and
the relevant informa on should be given to the pa ent.
Ideally, the pa ent should give birth at a proper medical facility with healthcare professionals
available for providing care to the pa ent and the baby 24 hours a day.
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It is vital to measure the pa ent’s blood sugar levels hourly during labour and a er the birth.
Care must be taken that it is kept at 4-6 mmol/l. In case the pa ent was taking insulin during
pregnancy, ensure that there is an IV drip of insulin along with glucose during labour. This will
make sure that the blood glucose levels are controlled.
The baby’s blood sugar should be measured around 2-4 hours a er the birth, usually before
the baby’s second feed.
In case the baby’s blood sugar is very low, it is advised to feed the baby through a tube/drip.
In case the baby is unwell/needs monitoring, then neonatal unit is typically advised.

4.3.5 A er Pregnancy
A er birth, any previous medica on to control the pa ent’s blood glucose will typically be
stopped. To ensure that the blood sugar levels are normal, they will be tested at 6-12 weeks
a er delivery.
In addi on, the pa ent’s weight and waist needs to be monitored so that proper advice about
diet and exercise can be given.
Also, the pa ent should be advised of the symptoms of hyperglycaemia, indica ng that the
diabetes has returned a er birth. Indica ons include:
·

Increased thirst

·

Need to urinate frequently

·

Tiredness

Ideally the pa ent should undertake an oral glucose tolerance test (GTT) or an HbA1c test, at
12 weeks, depending on the glucose levels. An HbA1c should be done at least yearly to check
that the pa ent has type II diabetes or not.

4.3.6 Hypoglycaemia
If the pa ent was on insulin injec ons to control gesta onal diabetes, there is a risk of
developing hypoglycaemia.
Some of the common symptoms of hypoglycaemia are:
·

Constant hunger

·

Trembling

·

Excessive swea ng

·

Anxiety

·

Turning pale

Immediate take sugary food/drink to treat hypoglycaemia.
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Exercise
1. What is gesta onal diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

2. Which hormone controls the amount of glucose in the blood?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

3. Which trimester does the gesta onal diabetes usually develop?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

4. What are the symptoms of gesta onal diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 4.4: Management with Insulin
Unit Objectives
At the end of this unit, you will be able to:
·

To learn about checking the name and dose of the insulin as recommended by the
physician

·

To learn about the mechanism for storage of the Insulin along with checking the expiry
date.

·

To educate the pa ent to prepare the dose on insulin syringe or pe n device, how to
draw the correct dose of insulin

·

To educate the pa ents about steps to be followed during insulin administra on use of
varied site for insulin administra on to prevent Lipodystrophy

4.4.1 The Role of Insulin in the Body
Insulin and Blood Glucose Levels
Some body cells can obtain glucose from the blood without the help of insulin. However,
most cells depend on insulin to dos so.
Insulin enables the liver, muscle and fat cells to take in glucose from the blood. This helps in
controlling the blood sugar levels.

Insulin and Fat Storage
An added func on of insulin is to facilitate breakdown of fats.
A er the liver has taken up its necessary requirement of glycogen, the insulin signals the fat
cells to store glucose as triglycerides.

4.4.2 Types of Insulin for People with Diabetes
As discussed previously the two common types of insulin are rapid-ac ng and Basal insulin.
Besides these, some other types include:
·

Short-ac ng insulin: It is typically given 30 minutes before meals along with longer-ac ng
insulin. This helps to cover the blood sugar eleva on from food.

·

Intermediate-ac ng: It is given with rapid- or short-ac ng insulin, twice a day.

·

Long-ac ng insulin: It is usually taken once or twice a day. It helps in lowering the blood
sugar levels in case rapid-ac ng insulins stop working.
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A Guide on Types of Insulin

Fig. 4.4.1: Guide on Types of Insulin

Fig. 4.4.2: Ac vity proﬁle

4.4.3 Insulin Injec on Methods
Insulin can be taken using syringes, insulin pens, insulin pumps, and jet injectors, syringes
being the most common method.
Syringes are diﬀerent based on the size of the needle and quan ty of insulin they hold.
Where to Inject Insulin
·

Insulin is injected subcutaneously, that is under the skin. A short needle is inserted and
the drug is injected in the ssue layer between skin and muscle.

·

If the insulin is injected into the muscle, it will be used very fast leading to a sudden drop
in the blood glucose levels. Therefore, insulin is injected in the fa y ssue below the skin.
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·

People taking insulin daily should ideally rotate their injec on sites to avoid lipodystrophy.
Lipodystrophy refers to the condi on in which the fat either builds up under the skin or
breaks down. This results in forma on of lumps that delay insulin absorp on.

Fig. 4.4.3: Where to inject Insulin

The preferred site of insulin injec on is abdomen as it gets quickly absorbed. In the abdomen,
choose a spot below the bo om of the ribs and above the pubic area. Take care not to inject
insulin around the navel.
Insulin can also be injected into the top and outer areas of the thigh. Choose a spot 4 inches
above the knee and about 4 inches down from the top of the leg. In addi on, inject insulin in
the fa y area on the back of your arm, between shoulder and elbow.

4.4.4 Safe and Proper Injec on
Steps for safe and proper insulin injec on:

Step 1: Collect the supplies:
·

Medica on vial

·

Needles and syringes

·

Alcohol pads

·

Gauze

·

Bandages

·

Proper syringe disposal

Step 2: Hold the syringe upright, pull the plunger down. Ensure that the p of the plunger
reaches the measurement equal to the dose to be injected.

Step 3: Take oﬀ the insulin vial and needle caps.
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Step 4: Press the needle into the stopper and then push down the plunger.

Step 5: Place the needle in the vial, turn the vial and needle upside down. Pull the plunger ll
the top of the plunger reaches the correct dosage in the syringe.

Step 6: If bubble forms in syringe, gently tap and allow the bubbles to reach top. Then push
plunger to send bubbles back to the vial and pull the plunger back to get correct dose of
medicine.

Step 7: Once correct dose is ﬁlled in the syringe, put the vial down and hold syringe as you
would throw a dart.

Step 8: Clean the injec on site on the abdomen with alcohol pad. Allow it to air dry.
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Step 9: To avoid injec ng into muscle, gently pinch a 1-2 inch por on of the abdomen skin.
Ensure that the needle is inserted at a 90-degree angle. Push the plunger all the way down
and wait for 10 seconds.

Step 10: Release the pinched skin immediately and remove the needle. Do not rub the site.
In case minor bleeding occurs then apply light pressure on the site with a gauze and cover
with a bandage.

Step 11: Place the used needle and syringe in the puncture-resistant sharp’s disposal.

Exercise
1. How many types of insulin exist?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

2. What are the modes to administer insulin?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 4.5: Hypoglycaemia
Unit Objectives
At the end of this unit, you will be able to:
·

Iden fy various signs and symptoms which occur during Hypoglycaemia

·

Iden ﬁca on of possible preven ve management of the Hypoglycaemia

·

To learn about the ﬁrst line of ac on or most appropriate ini al management of
Hypoglycaemia

4.5.1 Hypoglycaemia
Hypoglycaemia, low blood glucose/sugar, can easily be
treated with sugary food items.

Generally, a er a meal, the body absorbs the sugar into the
bloodstream. The blood then carries the sugar into the cells.

Hypoglycaemia is not common in adults and children
of age 10 years or more. However, h ypoglycaemia can be a
side eﬀect of a diabetes treatment or due to hormone or
enzyme deﬁciencies or a consequence of medica on or
disease.

Fig. 4.5.1: Hypoglycaemia

Fig. 4.5.2: Glucose Build up in Hypoglycaemia

4.5.1.1 Symptoms
Hypoglycaemia has symptoms like:
·

Excessive hunger

·

Nervousness

·

Excessive swea ng

·

Dizziness

·

Anxiety

·

Sleepiness

·

Weakness

Fig. 4.5.3: Symptoms of Hypoglycaemia
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4.5.1.2 Causes of Hypoglycaemia
Hypoglycaemia may occur in case people who are taking insulin or pills that increase insulin.
The following reasons can give rise to hypoglycaemia:
·

Small or irregular meals or fas ng

·

Excessive physical ac vity

·

Alcohol intake

Fig. 4.5.4: Causes of Hypoglycaemia

4.5.2 Preven on of Hypoglycaemia
Mismatches in medica on or food intake/diet may result in hypoglycaemia.
The following measures help in preventing hypoglycaemia:
·

Diabetes medica ons: Consult a health professional for advice on the proper diabetes
medica on to prevent hypoglycaemia.

·

Meal plan: A professional die cian can help
prevent hypoglycaemia by preparing a proper
and appropriate meal plan to suit a person’s
lifestyle.
The
die cian
can
make
recommenda ons for food intake and snacks.

·

Daily ac vity: Healthcare professionals may
advise proper and regular monitoring of
Fig. 4.5.5: Meal Plan
glucose level before and a er physical ac vity
as follows:
o If the glucose level falls below 100 mg/dL, immediately have something to eat
o Monitor and regulate medica on before exercise
o Check blood sugar levels periodically a er exercise
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·

Consump on of alcohol: Hypoglycaemia may happen due to drinking of alcoholic
beverages, especially on an empty stomach. Also, heavy drinking may cause
hypoglycaemia if the pa ent is on insulin medica on. Alcoholic beverages should always
be taken with a snack or a er/with a meal.

·

Diabetes management plan: A diabetes management plan followed over a long period
intensively may also increase the risk of hypoglycaemia. Hence, it is advisable to keep a
close watch on the glucose levels if you are following such a plan .

4.5.3 Prompt Treatment for Hypoglycaemia
If the symptoms of hypoglycaemia occur and when measured, the glucose level is below 70
mg/dL, then take the following foods to help raise the blood glucose level:

Fig. 4.5.6: Foods to help raise the blood glucose level

Recommended amounts may diﬀer in case of small children and a paediatric doctor only can
advise about the correct amounts.
A er 15 minutes of ea ng the snack, recheck the blood glucose. If it is s ll lower than 70
mg/dL, take another small serving of the above-men oned food.

4.5.4 Hypoglycaemia Unawareness
Some diabe c people, mostly type I, may be unaware of the symptoms of hypoglycaemia.
People with diabetes should watch their blood sugar level regularly and know the symptoms
of hypoglycaemia. If necessary, their medica ons, diet/meal plan, or exercise rou ne should
be changed accordingly.
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Unawareness about hypoglycaemia can lead to frequent episodes of hypoglycaemia in the
pa ent. This can bring about changes in the body’s reac on to low blood sugar levels. In such
a situa on, the body stops the release of epinephrine and other stress hormones, which in turn
leads to hypoglycaemia-associated autonomic failure (HAAF).
Epinephrine is the hormone which causes warning signs of hypoglycaemia like swea ng,
anxiety and excessive hunger. Without this hormone being released, the person may not
realize occurrence of hypoglycaemia. A vicious cycle may frequently occur which eventually
leads to hypoglycaemia unawareness and HAAF, and may some mes lead to life-threatening
situa ons.
Therefore, such people need help from healthcare professionals.

4.5.5 Awareness about Hypoglycaemia
People on insulin or other diabetes medica on, which may cause the blood glucose level to
drop, should always:
·

Learn the triggers for low blood sugar levels

·

Have blood sugar meter available to test the levels and frequently test

·

Have quick-ﬁx foods or drinks readily available

·

If needed, wear a medical iden ﬁca on bracelet/necklace

·

Have a plan of ac on ready if they develop severe hypoglycaemia

·

Create awareness of about the symptoms of hypoglycaemia and its treatment among
family members, friends and other people around them like teachers, co-workers

Fig. 4.5.7: Normal and Target Blood Glucose Ranges
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4.5.6 Hypoglycaemia in Non-Diabetic People
Hypoglycaemia can occur in non-diabe c people in the following two ways:
·

Reac ve hypoglycaemia is also known as postprandial hypoglycaemia. It occurs within 4
hours a er taking meals.

·

Fas ng hypoglycaemia is also known as post absorp ve hypoglycaemia. It occurs as an
eﬀect of an underlying disease.

Symptoms of both types of hypoglycaemia are similar to diabetes resultant hypoglycaemia
and are indicated by excessive hunger and swea ng, dizziness, sleepiness, anxiety, irrita on
and so on.
To ﬁnd the main cause for hypoglycaemia, a specialist uses tests to assess the chemicals such
as blood glucose and insulin as they play a cri cal role in this condi on.

4.5.7 Reac ve Hypoglycaemia
Diagnosis
In order to diagnose reac ve hypoglycaemia, the specialist may:
·

Ask the pa ent to describe the symptoms and indica ons

·

Conduct blood glucose test during the occurrence of these signs through a blood sample
from the arm

·

Observe whether the symptoms lessen a er ea ng/drinking and the blood sugar returns
to 70 mg/dL or more

Causes and Treatment
Gastric surgery may be a possible cause of reac ve hypoglycaemia. Some mes, the cause for
reac ve hypoglycaemia may be some rare enzyme deﬁciencies such as hereditary fructose
intolerance, which are found at a young age.
The following steps are taken to treat reac ve hypoglycaemia:
·

Eat small frequent meals

·

Engage in physically ac vi es

·

Eat a variety of foods, veg as well as non-veg

·

Eat high-ﬁbre food

·

Avoid food high in sugar

4.5.8 Fas ng Hypoglycaemia
Diagnosis
Fas ng hypoglycaemia can be diagnosed using a blood sample. If the blood glucose level
comes below 50 mg/dL between meals or a er any physical ac vity, it indicates fas ng
hypoglycaemia.
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Causes and Treatment
The primary cause of this type of hypoglycaemia is medica ons, alcohol, cri cal illnesses and
hormonal deﬁciencies.
The cause of this hypoglycaemia is medica ons such as:
·

Salicylates, aspirin, in large doses

·

Sulfa medica ons, for treating bacterial infec ons

·

Pentamidine, used for treating severe pneumonia

·

Quinine, a treatment for malaria

Drinking alcoholic beverages can also cause hypoglycaemia. The body becomes involved in
breaking down and diges ng alcohol. This hampers the capacity of liver to elevate the blood
glucose level.
Illnesses of liver, heart or kidneys may also lead to hypoglycaemia. Hypoglycaemia may also
be caused by starva on or infec on such as sepsis. In such cases, trea ng the illness or the
cause takes care of hypoglycaemia.
Hormonal deﬁciencies may also be the cause for hypoglycaemia in children, but very rarely in
adults. O en this is because of shortage of the growth hormone, cor sol, glucagon or
epinephrine. To diagnose this, hypoglycaemia l ab tests to check for hormone levels, are used.
The specialist may advice hormone replacement therapy in such cases.
Insulinomas are insulin-producing tumours that are there in the pancreas. These can cause
hypoglycaemia. However, t hese tumours are rare and lab tests can detect the exact cause.
Treatment for such tumours includes medica on or surgical measures.

Condi ons in infancy and childhood
Children do not generally have hypoglycaemia, but if they have, then the following can be the
causes:
·

Short fas ng due to illness.

·

Hyperinsulinism, or overproduc on of insulin, may also cause temporary hypoglycaemia
in new-borns, especially when the mothers have diabetes.

·

Enzyme deﬁciencies which adversely aﬀect carbohydrate metabolism may also interfere
with natural sugar produc on, such as fructose and galactose, glycogen, or other
metabolites.

·

Hormonal deﬁciencies may also cause hypoglycaemia.
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UNIT 4.6: Diabetes Self-Management Educa on
Unit Objectives
At the end of this unit, you will be able to:
·

Describes importance of balanced diet along with the coordina on of meals with the
medica ons

·

Describes types of fruits and vegetables required to maintain blood glucose level of the
pa ent

·

Describe the importance of exercise for the diabe c pa ent

·

Describe the importance of taking medicines or insulin on me and keeping the record
of reading of blood sugar

4.6.1 DSME
It is important to equip diabe c pa ents by impar ng the knowledge, skill, and ability needed
for diabetes self-care.
The main objec ve of DSME is to enable decision making, self-care, problem-solving
behaviour in the pa ents and help them collaborate with Healthcare professionals to improve
clinical results and thus the quality of life.
The type of support that can be provided to pa ents may be behavioural, psychosocial,
educa onal or clinical.

Pa ent-centric care
It is impera ve to ensure that the care provided to diabe c pa ents is r espec ul and
responsive while keeping in mind the pa ent’s preferences and needs, as well as their medical
condi ons.

Shared decision making
Promp ng pa ent’s to share their perspec ves and priori es, and then giving them the
op ons and informa on for helping them take care of their medical diabe c condi on is the
main goal here.
Shared decision making helps the pa ents’ decide the care they prefer while ensuring that
proper clinical, psychosocial, and behavioural results are achieved.

Diabetes-related distress
The nega ve emo onal responses, maybe to medica on or diet, o en gives rise to distress
and the pa ent feels hopeless.
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Facilita ng Diabetes Educa on and Support
DSME/S can be given using a proper formal program in which the pa ents along with their
family members take part at a hospital/health facility, or maybe even at some organiza ons
for their employees.
Regardless of the method or place of delivery of DSME, it is important to ensure that all the
informa on needed for self-management is given to enable a stress-free and frui ul effec ve
way for dealing with diabetes. Eﬀec ve delivery for DSME usually is done through experts in
clinical, psychosocial and behavioural diabetes care.
Eﬀec ve DSME also means keeping a pa ent-centred approach and helping the pa ents
overcome obstacles and cope with the changes due treatment and life transi ons.

4.6.2 Standards for DSME
1. Internal structure, the basic organiza onal structure to support self-management
educa on.
2. External input, the input taken by educators of DSME from external stakeholders /experts
to improve the program quality.
3. Access, periodic assessment of the popula on/community receiving self-management
educa on.
4. Program coordina on, the proper management or coordina on that ensures mely and
correct delivery of the self-management programme.
5. Instruc onal staﬀ, the iden ﬁca on of ac ve par cipants for the delivery and recogni on
of their unique skills for impar ng this educa on.
6. Curriculum, the guidelines, standards, format and content to facilitate educa on based
on the needs, preferences and willingness of the diabe c pa ents.
7. Individualiza on, the assessment of an individual pa ent’s diet and management plan
done by Instructor(s).
8. Ongoing support, the follow-up done by instructors to provide ongoing support in
coordina on with the pa ent ensuring communica on among all the team members by
deﬁning certain goals and outcomes.
9. Par cipant progress, measuring the pa ent’s self-ability to manage diabetes and success
achieved.
10. Quality improvement, the various ways that are used to evaluate the eﬀec veness of
DSME and provide ideas for improvements.
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4.6.3 Diabetes Educa on Algorithm
The diabetes educa on algorithm is an evidence-based approach to depict DSME/S visually.
The algorithm states that there are four cri cal periods for delivery of informa on on
self-management skills.
The individuals with diabetes or the health care teams/professionals can use this algorithm to
determine the me and mode of providing or receiving diabetes educa on.

Fig. 4.6.1: Diabetes Educa on Algorithm
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4.6.4 Cri cal Times to Provide Diabetes Educa on and
Support
The four cri cal periods for delivering DSME are as follows:
1. New diagnosis of diabetes
2. Annual health check-up to prevent complica ons
3. Development of new complica ons
4. Transi ons in care

Fig. 4.6.2: DSME
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Exercise
1. What is DSME?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. How is DSME helpful?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. Why is pa ent-centred care important?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
4. What is diabetes-related distress?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
5. What is Diabetes Educa on Algorithm?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
6. What are the 4 cri cal me points in Diabetes Educa on Algorithm?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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UNIT 4.7: Special Care for Diabe c Pa ents
Unit Objectives
At the end of this unit, you will be able to:
·

Explain the importance of giving a en on towards the general health of the diabe c or
pre diabe c pa ent

4.7.1 Introduc on
Diabetes is a permanent and lifelong condi on. The pa ent needs to make a commitment to
self-care. It is cri cal to educate the pa ent in order to encourage the pa ent in:
·

Understanding diabetes

·

Managing the disease

·

Taking control of their disease

·

Building up survival skills.

The diabetes educator should help the diabe c patient become knowledgeable about
self-care behaviours. He should encourage the pa ent to make lifestyle and behavioural
changes. He should stress upon the importance of maintaining good blood glucose control by
following a regular schedule:

Fig. 4.7.1: Self-Management

A person with diabetes must change his/her ea ng habits. The pa ent should follow a healthy
and balanced diet and should eat at regular intervals. This should be customised for each
pa ent and should include the following:
·

Follow a regular exercise programme

·

Examine the feet on a regular basis.

·

Take medica on daily.

·

Self-monitor the urine and glucose levels.
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·

Ensure that the blood glucose levels are kept stable.

·

Be informed about the eﬀects of the meal pa ern and food intake, medica on, ac vity,
and stress on blood glucose.

·

Keep a record of all the results.

·

Keep track of progress towards achieving op mum control of the blood glucose levels.

·

The following methods are used to monitor and control glucose levels:

Fig. 4.7.2: Methods to monitor glucose levels

The urine/blood glucose tests should be customised as per the need and insulin requirement
of an individual. Op ons for tes ng blood glucose levels are as follows:
·

One fas ng test plus one more test at diﬀerent hours of the day

·

Once a day, but at diﬀerent mes each day.
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·

Frequent tes ng may be needed in the following condi ons:

Fig. 4.7.3: Condi ons for frequent tes ng

·

The diabetes educator should give the following informa on to the pa ent about the
importance of ketone tes ng:

Fig. 4.7.4: Condi ons for ketone tes ng
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Record and show test results: Pa ents should record all test results and take them along when
they visit the doctor and health-care team for evalua on.
·

The results should be used to modify the meal plan, medica on and exercise regime to
achieve the target.

The only way to avoid long-term complica ons arising out of diabetes is to follow a lifelong
blood glucose control. Pa ents should go for an annual check-up to monitor and assess the
risk of following complica ons:

Fig. 4.7.5: Check-up to assess the risk of complica ons

The op mal targets for glycaemic, lipid and blood pressure control are:

Fig. 4.7.6: Guideline
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Self-management and monitoring is an essen al component of living with diabetes. Apart
from healthy ea ng habits, regular exercise and frequent self -monitoring, other important
metabolic targets also need to be evaluated on a regular basis.
The following table lists the parameters that should be evaluated on a regular basis:

Fig. 4.7.7: Monthly assessments

4.7.2 Physical Ac vity
It is vital for persons with diabetes to follow a regular exercise and physical ac vity regime.
The following ﬁgure lists the various advantages of exercise:

Fig. 4.7.8: Advantages of exercise
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Exercises are of two types, aerobic and anaerobic. The following ﬁgure lists the features of
both types of exercises:

Fig. 4.7.9: Aerobic vs. Anaerobic exercise

Recommenda ons for exercising
·

Take suﬃcient ﬂuid during exercise.

·

Wear suitable footwear.

·

Put on an iden ﬁca on bracelet.

·

Avoid exercising in extreme temperatures

·

Inspect feet a er exercise.

·

Try to exercise with a friend.

4.7.3 Recommenda ons for Speciﬁc Cases
The following table lists the exercises recommended for people with speciﬁc health
condi ons:

Fig. 4.7.10: Exercises for speciﬁc cases
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4.7.4 Nutri on
The following table lists the various food items that are allowed and those that are not allowed
for people with diabetes:

Fig. 4.7.11: Nutri on
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Calorie Alloca on (Calories/Kg Body Weight)

Fig. 4.7.12: Calorie alloca on

The following ﬁgure shows the nutri onal informa on in one serving of diﬀerent food items:

Fig. 4.7.13: Nutri onal informa on in one serving
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4.7.5 Recommended Meal Plan

Fig. 4.7.14: Meal Plan

4.7.6 Wound Healing
The main factors for healing wounds are:
·

Treatment of underlying disease/illness

·

Ensuring suﬃcient blood supply

·

Control of infec on

·

Pressure oﬄoading

The pa ents, carers and healthcare professionals should work together to ensure eﬀec ve
foot care.
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The key factors for treatment of a diabe c foot ulcer are:
·

Preventing infec on

·

Oﬀ-loading

·

Removal of dead skin and ssue, known as
debridement

·

Applying medica on/dressings

·

Managing blood sugar or other health
issues

To ensure that the ulcer does not get infected:
·

keep the blood sugar levels under control

·

keep the area of and around the ulcer clean
and dressed

·

cleanse the wound daily

·

avoid walking barefoot

Fig. 4.7.15: Wound healing

4.7.7 Treatments for High Cholesterol
It is recommended that persons with high cholesterol levels should follow:
·

A healthy and balanced diet

·

Regular exercise or physical ac vity

The following ﬁgure shows ways to eat healthily:

Fig. 4.7.16: Healthy ea ng

The important thing is to replace saturated fats with unsaturated alterna ves.
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Foods that can help to decrease the cholesterol levels are:

Fig. 4.7.17: Cholesterol reducing foods

If your cholesterol level is s ll high a er taking these steps, your doctor may put you on a course
of lipid-lowering medica on.

Eat a healthy, balanced diet
A balanced diet comprises of high-ﬁbre food that contains all the nutrients essen al for our
body to func on properly. Such a diet is low in saturated fat and helps in maintaining blood
pressure and cholesterol levels. A healthy diet consists of fruits, vegetables, whole grains, and
dairy products taken in correct propor ons.

Exercise regularly
Regular exercise or physical ac vity helps in lowering the risk of developing health condi ons
such as high blood pressure, diabetes and heart disease. It helps in reducing body fat and
preven ng obesity. This improves the eﬃciency of circulatory system, keeps cholesterol and
blood pressure at healthy levels, and improves blood glucose control. Regular exercise helps
in controlling weight which further helps in maintaining sugar levels.

Avoid smoking
Smoking is a major risk factor for heart disease as it causes atherosclerosis (narrowing and
hardening of the arteries).

Diet
A balanced diet with high levels of omega-3 fa y acids reduces inﬂamma on of the arteries
in the body. This helps to lower blood pressure and therefore puts less pressure on heart and
the vascular system.

Mindful Medita on
Mindful medita on is to focus awareness on fully experiencing the present moment. It
involves being non-judgemental and accep ng whatever is happening. It reduces stress levels,
lowers blood pressure, stabilizes blood glucose levels and improves diges on. Mindfulness
improves the physical health and the overall well-being of pa ents.
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The following recommenda ons help in reducing levels of visceral fat:

Fig. 4.7.18: Reducing levels of visceral fat

Tips

!

It involves:
·

Keeping blood glucose levels within target ranges

·

Ea ng healthily to reduce high blood pressure and high cholesterol

·

Taking regular exercise

·

Reducing stress

·

Reducing alcohol intake

·

Qui ng smoking

·

Losing weight, if you are overweight
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Exercise
1. What do Health experts advise to help keep your blood vessels in a healthy state?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. What is Treatments for high cholesterol?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. What is Mindfulness?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Notes
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Unit 5.4 - Counselling of Pa ents
Unit 5.5 - Pa ents Right
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Key Learning Outcomes
At the end of this module, you will be able to:
·

Demonstrate important data and report of the pa ent and maintenance of the same.

·

Analyse and Interpret the data

·

Able to perform individualized risk assessment

·

Demonstrate general physical examina on of the body

·

Demonstrate Diabetes speciﬁc examina on of the body

·

To collect informa on regarding eﬀect of treatment in a Diabe c pa ent

·

Demonstrate general physical examina on and Diabetes speci ﬁc examina on of the body

·

Explain importance of observing and repor ng the condi ons of pa ent as well as taking
consent while assis ng the pa ent

·

Explain the importance of verbal informa on to the doctor in charge

·

Explain the importance and guidelines for documenta on of diﬀerent observa ons and
informed consent of the pa ent.

·

Explain the feedback mechanism from appropriate people like concerned medical team,
carers and rela ves.

·

Understand uses and importance of various records in healthcare s et up & how to obtain
informa on from them at the me of follow up or during research ac vi es

·

Explain various types of records to be maintained by Diabetes Educator

·

Demonstrate essen al components of various records and method of documenta on

·

Explain importance of treatment for the Diabe c pa ent

·

Describe the importance of rou ne health check up in the high risk pa ents (pre diabe c
pa ents)

·

Deﬁne the importance of keeping the records of blood sugar levels by pa ent or their
carers

·

Explain the importance of taking balanced diet and medicines in collabora on

·

Explain the importance of keeping the check on other body parts also.

·

Explain the importance of checking the dose of the medicines or insulin

·

Explain the importance of the regular follow ups with the physician

·

Enumerate pa ent’s rights

·

Learn the role of Diabetes educator in maintaining pa ent’s rights

·

Learn problem solving

·

Understand need for customer service and service excellence in Medical service

·

Understand work ethics in hospital set up

·

Learn objec on handling

·

Learn Telephone and Email e que es
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UNIT 5.1: Ini al Assessment of Diabetes Pa ents
Unit Objectives
At the end of this unit, you will be able to:
· Demonstrate important data and report of the pa ent and maintenance of the same.
·

Analyse and Interpret the data

·

Able to perform individualized risk assessment

·

Demonstrate general physical examina on of the body

·

Demonstrate Diabetes speciﬁc examina on of the body

5.1.1 Assessing Health of Pa ent with Diabetes
Diabe c people frequently meet healthcare prac oners, either for diabetes -related issues,
or for other health complica ons.
They may see their family physician, diabetes educator, or a hospital diabetologist/diabetes
specialist nurse regularly.
These regular visits give us the opportunity to assess and improve the pa ent's knowledge
and management of their illness. To educate and enable people to monitor and control
diabetes:
·

Evaluate problems, if any, in glycaemic control and suggest improvements.

·

Iden fy complica on, if any, and treat them.

·

Educate and reinforce beneﬁts of having a healthy lifestyle

5.1.2 Checklist for a Rou ne Review
1. History
o Educa on and self-management:
§ Self-care and self-management and ability to cope with these
§ Diet plan and pa ent’s comfort with it
§ Their acknowledgement or need for DSME or other suppor ve help/educa on
§ Willingness to quit smoking and rela ng smoking to bad health, diabetes
o Complica ons:
§ Hospitaliza on in the past year for condi ons such as hypoglycaemia, diabe c
ketoacidosis or hyperglycaemic
§ Hospitaliza on in the past year for complica ons such as angina/myocardial
infarc on (MI), cerebrovascular event/transient ischaemic a ack, kidne y disease,
diabe c re nopathy
§ Symptoms of cardiovascular, cerebrovascular, renal, ophthalmological or
neurological complica ons
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o

o

o

§ Problems with sexual func oning, such as erec le dysfunc on
§ Any other prolonged illness and treatment under a GP or other healthcare service
§ Mood pa erns, such as symptoms of depression
Treatment:
§ Pa ent’s compliance with medica on regime for diabetes
§ Problems with insulin injec ons
§ Problems with ming of insulin/oral medica ons
§ Irregularity in receiving injec ons or medica ons
Monitoring:
§ Problems with the equipment for monitoring capillary glucose
§ Maintenance and calibration of glucose monitoring equipment
§ Maintenance of records for blood glucose monitoring
Pregnancy and pre-pregnancy – Pregnant or planning pregnancy

2. Examina on
o

o

o

o

General
§ Weight, height, abdominal circumference, and BMI
§ Urinalysis for ketones, protein and nitrite
§ Inspect injec on sites
Cardiovascular
§ Check pulse and blood pressure
§ Palpate and record peripheral pulses in the feet
§ Listen for caro d bruits, heart sounds/lung ﬁelds
Eyes
§ Ensure regular eye screening
§ Look for any cataract forma on or ophthalmoplegia
§ Check visual acuity
§ Carry out ophthalmoscopy
Neuropathy
§ Examine legs for evidence of diabe c amyotrophy
§ Check peripheral limb sensa on
§ Check ankle and knee reﬂexes
§ Inspect footwear and feet for deformity and ulcera on, or hypoperfusion

3. Blood results
o HbA1c; or check when last done
o Home capillary glucose monitoring results
o Occurrence and severity of hypoglycaemic episodes
o Non-fas ng lipid proﬁle
o Look for diabe c nephropathy by checking the es mated glomerular ﬁltra on rate .
This should be done in addi on to urine tes ng for microalbuminuria and albumin:
crea nine ra o (ACR)
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4. Medica on review
o Present diabe c medica ons and their doses, insulin, its type, biguanides, or
sulfonylureas
o Present medica ons for other health condi ons
5. Ac
o
o
o

vity and educa on
Current level of physical ac vity and improvement, if required
Educa on for diabetes
Acceptance for more educa on/advice on self-management of their diabetes

5.1.3 Assessing and Addressing Variable Risk Factors
·

Glycaemic control and its improvement

·

Smoking condi on and help in qui ng

·

Diet plan and its improvement/varia on

·

Exercise pa ern and its improvement

·

Lipid status and varia on in lifestyle or medica on

·

Blood pressure and its improvement

·

Managing weight

5.1.4 Discussing Results of Treatment with Pa ent
·

It is important to discuss the meaning of the test results with the pa ents for every test
carried out related to their diabetes and its treatment.

·

The pa ent should be clearly advised about the changes needed in diabetes management,
whether self-managed or medicated as an outcome of the test results/treatment.

·

A er blood test results have come, it is important to send the results to the pa ent’s
specialist, die cian or any other health professional involved in their diabetes treatment
to be able to discuss further treatment or steps.

·

If the test is at an ini al stage of diabetes diagnoses, then it is important to follow up the
test results with a check-up and visit to a specialist.

·

In case the test results indicate complica ons/infec ons beside diabetes, then the
concerned specialist should be consulted.
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Diabetes Care-Ini al Assessment (sample form)
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Fig. 5.1.1: Diabetes Care-Ini al Assessment (sample form)

Exercise
1. Why should you assess a pa ent with diabetes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. Discuss the checklist in detail to assess a pa ent (group ac vity)
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

173

Par cipant Handbook

UNIT 5.2: Re-assessment and Follow-ups
Unit Objectives
At the end of this unit, you will be able to:
·

To collect informa on regarding eﬀect of treatment in a Diabe c pa ent

·

General physical examina on of the body

·

Describe Diabetes speciﬁc examina on of the body

5.2.1 Introduc on
O en diabe c pa ents are irregular in managing diabetes through diet and exercise. As per a
research,
·

Only 77% take insulin and 85% take other medica ons as prescribed

·

Approx. 45% monitor their blood sugar regularly

·

Only 24-27% follow diet and weight loss advise

It is diﬃcult to bring about changes in behaviour and lifestyle pa erns. It takes me to educate
pa ents about self-care and help them make changes. It’s therefore important to follow up
with the pa ents to ensure that they are following the instruc ons and sugges ons given by their
diabetes educator.
Be methodical and a en ve about ongoing care for diabe cs. Consistent follow-up helps
prevent emergencies and poor outcomes.

5.2.2 Guidelines for Follow-Up
1. Set follow-up mes: Normally, the follow -up me is done every three months. But, some
pa ents might need re-checks more o en. It is therefore be er to decide on each
pa ent’s need for follow-up based on the diagnosis and self-management ability of the
pa ent.
o The ﬁrst visit is to help the pa ent accept that he/she has diabetes. The second
follow-up should be within one-month or sooner.
o If the pa ent’s medicines have been changed, check with the pa ent within 2-4 weeks
a er the appointment instead of wai ng for 3 months.
o A longer interval of up to six months between follow-ups can be considered for
pa ents who are self-managing their condi on.
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2. Use your system consistently: Track pa ents and promote re-checks through:

Fig. 5.2.1: Track pa ents

5.2.2.1 Follow-Ups
Follow-ups with diabe c pa ents can be monthly, three to six monthly and annually.
·

Monthly-Monthly follow-up can be subjec ve or objec ve – Use the review checklist
discussed previously.

·

Three to Six Monthly – Advise lab tests for
o HbA1c – measurement
o Urine for proteinuria
o Snellen test, visual ﬁelds
o ECG
o Lipid proﬁle
o Feet examina on

·

Annually
o Monthly examina on + Lab tests
o Neurological status
o Cerebral func on
o Micro-circula on
o Lipid proﬁle
o Micro-albuminuria
o ECG
o Fundoscopy

175

Par cipant Handbook

5.2.2.2 Key Tests Intervals
Test or Exam

Frequency

Glycated Hb

2 X 1 year

Fundoscopy

1 x 1 year

Foot exam

Quarterly

Lipid profile

1 – 2 yearly

S – Creatinine

Yearly

Microalbuminuria

yearly

Blood pressure

Each visit

BMI

Each visit

ECG

2 x 1 year
Table 5.2.2: Key Tests intervals
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UNIT 5.3: Repor ng and Documenta on
Unit Objectives
At the end of this unit, you will be able to:
·

Explain importance of observing and repor ng the condi ons of pa ent as well as taking
consent while assis ng the pa ent

·

Explain the importance of verbal informa on to the doctor in charge

·

Explain the importance and guidelines for documenta on of diﬀerent observa ons and
informed consent of the pa ent.

·

Describe uses and importance of various records in healthcare set up & how to obtain
informa on from them at the me of follow up or during research ac vi es

5.3.1 Consent
It is important that proper and mely consent of the pa ent is obtained for any diabe c
treatment or care. The pa ent should agree to the care advised and then given by a medical
professional for their treatment.
The consent from the pa ent can be obtained directly by a health care professional or a
diabetes educator in either of the two ways:
·

Verbally, that is by saying that they would be willing and are happy to avail the services
of a professional or care giver.

·

In wri ng, that is by signing a consent form for their treatment.

In order for the consent to be considered valid, it needs to be voluntarily given and a er full
informa on. The person giving consent should, however, be capable of making decisions.
These terms are explained as:
·

Voluntary: The pa ent should not be forced to make the decision and should make it by
themselves, without any inﬂuence of medical staﬀ, friend or a family member.

·

Informed: The pa ent should be provided all necessary informa on for the treatment or
care plan, clearly specifying the beneﬁts and limita ons/risks, if there are any alterna ve
medica ons or treatments, etc.

·

Capacity: The pa ent should be in a capacity to give consent. They should be able to
comprehend the procedure/treatment, e.g. a child or an elderly pa ent with Alzheimer’s
is not in the capacity to give consent, in which case a guardian or authorized person can
make the decision and give consent.

In case a person is going to get a major medical procedure, such as an opera on/surgery, then
their consent should ideally be taken in advance. This is done to ensure that the pa ent had
enough me to accept the decision and agrees to it, and they have me to come up with
queries and get them resolved in me. Also, this helps them give me to change their decision
if needed.
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When consent is not needed
In some cases, the consent is not needed, such
as:
·

Emergency treatment, that is, the person is
unable, not in a condi on, to give consent.

·

During an opera on or surgical procedure,
as the need of the hour, an addi onal/extra
procedure/treatment is required to treat a
life-threatening issue that was not
men oned in their ini al consent.

·

Fig.5.3.1: Consent

In case the pa ent has a severe mental health condi on such as schizophrenia, bipolar
disorder or demen a and hence is not in the capacity to give consent.

5.3.2 Repor ng and Documenta on
It is important to maintain proper and accurate documents for all pa ent records. The
documenta on helps pa ents in case the care giver changes or if they want to refer to
previous treatments and diagnosis. The documenta on also serves the purpose of evidence
in case of legal ma ers/issues.
As a Diabetes Educator you should document every formal/informal interac on with a
pa ent. Some points to remember while maintaining and ensuring that the documenta on to
be eﬀec ve are:
· Clear, concise and accurate
· Record the events in chronological order based on the me period
· Complete
· Comprehensive
· Collabora ve and pa ent-centric
· Conﬁden al
Documenta on can be:
·

Hand-wri en or electronic records, such as email and faxes

·

Audio/video tapes

·

Images, photographs and diagrams

·

Observa on charts or checklists

·
·

Incident reports
Clinical anecdotal notes or personal reﬂec ons
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The main purpose of documenta on is to:
· Give a full report of the care given and care planning for the future and give details about
the health condi on and treatment.
· Serve as evidence indica ng that the medicines were administered mely, with consent
and completed as prescribed.
· Prove that the care provider performed his/her du es to the fullest and as per standards .
· Provide a record of the communica ons or interac ons with health professionals.

Fig.5.3.2: Sample pa ent Consent Form
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UNIT 5.4: Counselling of Pa ents
Unit Objectives
At the end of this unit, you will be able to:
·

Recognize the importance of treatment for the Diabe c pa ent.

·

Understand the importance of rou ne health check up in the high-risk pa ents (pre
diabe c pa ents).

·

Recognize the importance of keeping the records of blood sugar levels by pa ent.

·

Recognize the importance of taking balanced diet and medicines in collabora on.

·

Understand the importance of keeping the check on other body parts also.

·

Understand the importance of checking the dose of the medicines or insulin.

·

Recognize the importance of the regular follow ups with the physician.

5.4.1 Counselling of a Pa ent
The main points for counselling a person for diabe c as well as pre-diabe c include:
1. Counselling for the disease:
o Explain the disease, it’s me period, progression
o Explain the need and signiﬁcance of pharmacotherapy, strict compliance with the
prescribed medica on
o Explain the eﬀect of the disease on the life style and quality of life
2. Counselling for lifestyle modiﬁca ons:
o Diet: Give full informa on for necessary dietary content including carbohydrate, fat
and ﬁbre intake, as follows:
§ Fat: Avoid saturated fats, as these also lead to weight gain, and obesity is a major
issue in diabetic people. More severe restric ons to be advised for people with
hypercholesterolemia.
§ Carbohydrates: An elderly person needs around 100 g of carbohydrate daily, and
young person needs about 180 g.
§ Fibre: Fibre in food helps the body in delaying the diges on and absorp on of
complex carbohydrates, and thus reducing the risk of hyperglycaemia. 15gm of
soluble ﬁbre, from food like fruits, pulses and vegetables, produces 10%
improvement in fas ng blood sugar, glycated haemoglobin and low-density
lipoprotein cholesterol.
o Exercise and physical ac vity: A typical recommenda on for diabe c people, is that
exercise should begin with a proper warm-up and end with a proper cool-down.
o Alcohol intake: Counsel pa ents to avoid or limit alcoholic beverages.
o Smoking: Counsel pa ents to reduce or quit smoking as it aﬀects the arteries and
heart.
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3. Counselling for medica ons:
o Oral hypoglycaemic agents (OHAs): In case of Type II diabetic pa ents, he/she is
advised to take OHAs.
Though OHAs are rela vely safe, they may lead to loss of appe te, nausea and
vomi ng, abdominal pain, cramps, malaise, diarrhoea or weight loss in some pa ents.
The counselling points for OHAs are:
Drugs

Administration
time

Dosing
schedule

Possible side
effects

Comments

Glibenclamide

Taken with
meal

Hypoglycaemia,
obesity

Glimiperide

Taken with
meal

Usually taken in
one or two
doses
Usually taken in
single doses

Gliclazide

Taken with
meal

Hypoglycaemia

Glipizide

Taken with
meal

Metformin

Take during or
immediately
after meal to
minimise
gastrointestinal
side effects

Usually taken in
one or two
doses
Usually taken in
one or two
doses
Usually taken in
one or three
doses

Acarbose

Swallow while
with liquids
before meal or
chew with the
first few
mouthfuls of
food
Taken with
meal

Usually taken in
one or three
doses

GI disturbance

Interact with
oral anti
coagulants
Interact with
oral anti
coagulants
Interact with
oral anti
coagulants
Interact with
oral anti
coagulants
Should be
stopped before
surgery and
radiology
investigations
involving
contrast media
Sucrose should
not be
administration
if the patient
experience
hypoglycaemia

Usually taken 3
times in a day

Hypoglycaemia

Taken with
meal

Usually taken in
single doses

Hypoglycaemia

Repaglinide
Pioglitazone

Hypoglycaemia

Hypoglycaemia

GI disturbance

Table 5.4.1: Counselling points for individual OHAs
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o

Insulin: Counsel the pa ents on advantages, restric ons, limita ons and possible side
eﬀects of taking insulin.
Some counselling points for insulin are:

Table 5.4.2: counselling points for pa ents on insulin

4. Counselling for acute complica ons: Though this is rare, but acute complica ons of diabetes
can be life-threatening if not controlled. The diabetes educator therefore needs to focus on
strategies to prevent acute complica ons and if they do occur then how to treat/manage
them.
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Some acute complica ons of diabetes are:
o Hypoglycaemia: As discussed previously, this is a condi on when the sugar levels drop
alarmingly due to varied reasons.
o Diabe c keto acidosis or DKA: DKA is characterized by hyperglycaemia, elevated
serum ketones, and an anion gap metabolic acidosis, and occur in type I as well as
type II diabetes pa ents.
The risk factors are age, poor glycaemic control, poor quality of life, non-compliance
to prescribed treatment, etc.
The diabetes educator should therefore counsel pa ents regarding the strategies to
prevent DKA.
o Non-Keto c Hyperosmolar Syndrome or NKHS: It is a result of severe
hyperglycaemia, dehydra on and hyperosmolarity in the absence of severe ketosis. It
mainly occurs in elderly pa ents who have type II diabetes.
The factors causing NKHS are similar to that of DKA and hence requires similar
thorough counselling.
5. Counselling for chronic complica ons:
o Diabe c re nopathy: An eye disorder characterised by blurring vision, seeing black
spots, ﬂashing lights, etc. It needs proper and mely treatment.
o Diabe c neuropathy: Chronic high blood sugar levels can lead to nerve damage which
can result in loss of sensa ons in the feet. It can also cause pain in legs, arms or hands.
The pa ents should go for regular check-ups to rule out diabe c neuropathy.
o Diabe c nephropathy: If the diabetes is not controlled and managed, it leads to
kidney disorder. It is one of the life-threatening complica ons of diabetes in which the
kidneys enlarge and stop func oning.
o Infec ons: Poor diabetes control makes the pa ents prone to sever al types of
infec on. If these infec ons are not treated, they can develop into sepsis, a lifethreatening condi on.
6. Counselling in special popula ons: Diabetes educator should customize the educa on as
per the popula on, such as:
o Elderly: With age people tend to develop condi ons such as hypertension,
hyperlipidaemia, etc. In addi on, they may have some psychiatric imbalance. While
counselling such pa ents, show empathy and address their emotional impairment.
o Children: Children, especially with type-1 diabetes, require special precau ons. The
diabetes educator should focus on the administra on me and storage of insulin
when they are in school, and the risk of hypoglycaemia when playing.
o Pregnancy: Pregnant women with diabetes need to be counselled speciﬁcally for
themselves and their child.
o Mul ple disorders: Pa ents with mul ple diseases need extra counselling such as
how to control diabetes in case of cardiac complica ons.
o Frequent traveling: Diabe c pa ents who travel frequently need to be counselled to
use insulin pen.
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7. Counselling for self-monitoring of Glucose:
o Explain how to use blood glucose monitoring devices
o Educate the pa ents on choosing an appropriate monitor and train them to use it
o Explain the signiﬁcance of blood sugar levels and maintaining proper blood sugar levels
o Explain importance of managing diet and medica ons
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UNIT 5.5: Pa ent’s Rights
Unit Objectives
At the end of this unit, you will be able to:
·

Enumerate pa ent’s rights

·

Learn the role of Diabetes Educator in maintaining pa ent’s rights

As a Diabetes Educator, you have to impart certain informa on about pa ents’ rights to
pa ents and caregivers. Tell your pa ents that you want their experience to be excellent.
This chapter puts together a range of informa on which includes rights of a pa ent and the
standards of care a pa ent should expect.

5.5.1 Rights of a Pa ent
As a pa ent, you have the right to:
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Fig.5.5.1: Rights of a pa ent

5.5.2 Ethical Aspect of Legal Rights
·

Right to know the facts about your condi on; get proper explana on for your medical
records; and can ask adverse eﬀects of the par cular prescribed drug to doctor.

·

Doctors must get your consent to make physical touch for examina on purpose.

·

You can inves gate on doctor’s qualiﬁca ons.

·

Pa ents have a right to conﬁden ality regarding an illness.

·

A doctor must inform the details of medical treatments that they will do on pa ents and
their side eﬀects. If pa ent remain unconscious or for other reasons, doctor must get
consent from the family or friends who have accompanied with the pa ent for treatment.

·

In case of any emergency situa on on discharge or moving to another hospital, you must
be informed on the reasons and you have rights to choose hospitals of your choice by
consul ng physician.

5.5.3 Pa ent Safety and Comfort
In order to ensure pa ent safety and comfort some basic safety precau ons and general
guidelines are to be followed by a hospital staﬀ or Diabetes Educator inside the premises:
·

Smoking is strictly restricted at the health care premises. Because it can be both of health
and ﬁre hazard.

·

No fy the nurse before you are leaving.

·

Inform the nurse know if pa ent has dentures, hearing aid and other prosthe c devices.
Store them properly when not in use, otherwise they could be disposed of accidentally.

·

Always inform on any accidents immediately to the concerned staﬀ so that it can be taken
care promptly. Examples: spills, broken glass
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·

Any form of drugs like alcohol is strictly prohibited at all the health care premises. Security
Staﬀ should be acknowledged about all poten al substance abuse problems and so that
they can help management to rec fy any poten al behaviour problems.

·

Special care should be given to the pa ents receiving oxygen. Electrically -operated
equipment and aerosol items are not allowed in these areas. Smoking while on oxygen or
near an oxygen tank is dangerous and prohibited.

·

Rest is a very important part of the healing process. To insure pa ent get the down me
that they need, visi ng hours need to be followed as per the hospital guidelines to provide
a peaceful environment during pa ent’s stay.

Tips

!

·

Person’s legal right

·

Ethical part of legal right

·

Pa ent safety and comfort

Notes
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6. So Skills and
Communica on Skills
Unit 6.1 - So Skills and Communica on Skills
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Key Learning Outcomes
At the end of this module, you will be able to:
·

Understand Art of Eﬀec ve Communica on.

·

Able to handle eﬀec ve Communica on with Pa ents and their Family.

·

Able to handle eﬀec ve Communica on with Peers/colleagues using medical terminology
in communica on.

·

Learn basic reading and wri ng skills.
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UNIT 6.1: So Skills and Communica on Skills
Unit Objectives
At the end of this unit, you will be able to:
·

Communicate appropriately with co-workers

·

Gain knowledge about the language skills

·

Respond to pa ent’s call

6.1.1 Overview
O en in your job role, you would need to communicate eﬀec vely with pa ents, their
families, your team members and your seniors. Therefore, a s a Diabetes Educator how well
you interact with your pa ents and the people around you will en rely depend on how well
you communicate.

6.1.2 Deﬁni on of Communica on
The transmi ng or exchanging the informa on by talking, composing, or u lizing some other
medium. It likewise implies sending or receiving informa on via phone lines or PCs.
Communica on is a two way process to exchange feelings, ideas and informa on that brings
changes in human behaviour. Communica on is an interac ve system — a series of ever
changing, ongoing transac ons between individuals in the environment.

Verbal Communica on
We use words when we speak or write. This is nothing but verbal communica on
Spoken verbal communica on includes:
·

Face to face communica on

·

Speech

·

Conversa on on the phone

·

Voice chat over internet

Wri en verbal communica on includes:
·

Wri ngs found in newspapers,

·

E-mails,

·

Memos,

·

Bulle ns,

·

Handouts

Fig.6.1.1: communica on
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Non-verbal Communica on
Non-verbal communica on means communica ng without the use of speech or the wri en
word. This form of communica on includes the use of
body language of a person.
Example of non-verbal communica on are:
·

Body postures

·

Tone of voice

·

Gestures and touch

·

Facial expressions

·

Using signs and pictures

Fig.6.1.2: Non-verbal Communica on Signs

Formal Communica on
·

Formal communica on is straigh orward,
oﬃcial, always precise and has a stringent
and rigid tone to it.

·

It follows the lines of authority.

Fig.6.1.3: Formal Communica on

Informal Communica on
Informal communica on, also called grape-vine communica on, is ﬂexible and does not have
any rules/guidelines. Informal conversa ons are not limited by boundaries such as that of
me, place or even subjects. Examples of informal communica on are gossip circles, family,
friends etc.

Fig.6.1.4: Informal Communica on
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6.1.3 Communica on Process
Communica on which is the basis of human interac on is a complex process. It has the
following main components:
·

Sender

·

Messages

·

Receiver

·

Feedback

·

Context

Fig.6.1.5: Communica on Process

Some Factors Inﬂuencing Communica on
Some factors that inﬂuence communica on are:
·

A tude

·

Socio-cultural or ethnic background

·

Past experiences

·

Knowledge of subject ma er

·

Ability to relate to other’s interpersonal percep on

·

Environmental factors

·

Emo onal status

Barriers to Communica on
Communica on may o en fail due to the following reasons:
·

Physiological barriers:
hearing, expression.

Diﬃcul es

in

·

Psychological barriers: Percep on, distrust,
emo on, preconcep on, past experience.

·

Seman c barriers: Jargon, language.

·

Environmental barriers: Noise, distance,
conges on.

·

Socio-cultural background: Age, gender,
interest, knowledge.

·

Organisa onal barriers: Unclear planning,
structure, informa on overload, ming,
technology, status diﬀerence.
Fig.6.1.6: Barriers to Communica on
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6.1.4 Eﬀec ve Communica on
Eﬀec ve communica on typically means the way a message is conveyed. This is done to
ensure that it is received and understood by a person in the same way you wanted it to. In
the informa on age, we have to communicate using a large number of messages daily.
Eﬀec ve communica on involves in sensing the real meaning and emo on of the message
that has been conveyed.

Fig.6.1.7: Eﬀec ve Communica on

Eﬀec ve communica on can posi vely eﬀect rela onships with co-workers and pa ents at
the hospital. To ensure sustained and good quality of pa ent care, it is very important that coworkers communicate eﬀec vely is important.

6.1.4.1 Seven C’s of Eﬀec ve Communica on
The 7 C’s of communica on provide a checklist for making sure that your communica on with
the co-workers is so eﬀec ve that your co-workers get your message. The following ﬁgure
shows the 7 C’s of communica on:

Fig.6.1.8: 7 C’s of Communica on
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Clear
When speaking to someone, be clear about the message you want to convey. For e.g. instead
of saying
“The pa ent’s condi on is not well, maybe there is some problem with breathing or some
problem with pulse rate, or any other reason.” you can say “The pa ent condi on is not well
due to increase breathing rate.”
Concise
Always keep your communica on short and sweet. S ck to your point and keep it brief. For e.g.
instead of saying “We are thinking to provide medical care for the pa ent in ward 101. He has
some problem with the bed se ngs. We need to rec fy it. He needs more elevated se ngs at
the head side.” One can say that, “Pa ent in ward 101 needs elevated head side se ngs in his
bed.”
Concrete
Be speciﬁc, so that the receiver understands your message clearly. Your message should be
deﬁnite and sensible. For e.g. “Report for duty in ward no. 16 at 6.00 am sharp.”
Correct
When you communicate be true to the facts. Always use appropriate words that a person can
understand easily. Avoid using slang or too many technical words. For e.g.: “The IV ﬂuid is
inserted in the body of the pa ent”. Here the IV ﬂuid is not generally used in the day-to-day life,
more commonly used word is drip.
Coherent
What you communicate with your words should be meaningful. Make sure you don’t speak too
fast or repe ve. Let your communica on be logical.
Complete
Make sure that your en re communica on as a whole is complete. The person who receives
the message should know exactly what to do. Make sure that you have included all the relevant
informa on in the message.
Example, when telling a colleague about transferring a pa ent from one place to another you
need to give complete informa on regarding the same. By complete informa on here it would
mean the number of the ward, the bed on which the pa ent has to be transferred, whether
the pa ent has to be taken on a wheel chair or a bed etc.
Courteous
Always be respec ul to others while communica ng. Do not use rude and impolite language in
your speech. Use a friendly approach while conveying a message. Be Courteous friendly, open,
and honest.
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6.1.5 Language Skills
Language skills comprises of Listening, Speaking, Reading and Wri ng Skills. For a Diabetes
Educator working in a hospital, it is important that he/she is well versed with the LSRW skills.
So, let’s know about it one by one and its importance for the given job role.

6.1.6 Listening Skills
Listening is the ability to correctly receive and understand messages during the process of
communica on. Listening is cri cal for eﬀec ve communica on. Without eﬀec ve listening
skills, messages can easily be misunderstood. This results in a communica on breakdown and
can lead to the sender and the receiver of the message becoming frustrated or irritated. It’s
very important to note the diﬀerence between listening and hearing. Hearing just refers to
sounds that you hear. Listening is a whole lot m ore than that. To listen, one requires focus. It
means not only paying a en on to the story, but also focusing on how the story is relayed,
the way language and voice is used, and even how the speaker uses their body language. The
ability to listen depends on how eﬀec vely one can perceive and understand both, verbal and
non-verbal cues. How well you listen has a major impact on your job eﬀec veness and on the
quality of your rela onships with the others.
We listen:

To receive
informa on

To understand

To learn

Fig.6.1.9: Why listen?

Importance of listening for your job role
A home health assistant is the person who is the closest to the pa ent. The pa ents may have
some thought or problem regarding their health condi on or any other personal concern. The
job of the Diabetes Educator is to listen to the concerns of a pa ent. And it’s not only about
hearing, it’s about listening eﬀec vely.

Guidelines for eﬀec ve listening
If you try and follow these guidelines while listening, you will become a be er listener.
·

Do not talk: We all have two ears yet just a single mouth. Try not to talk, in spite of the
fact that you may need to clarify. Do as such just when the other individual has ﬁnished
speaking

·

Listen carefully: Keep all the other things out of mind and just Pay a en o n towards the
speaker

·

Put the speaker at ease: Ensure that the speaker feels free to speak, especially in your
case it would be the pa ent. It may also be your colleague or superior. Keep in mind their
necessi es and concerns. Gesture or use diﬀerent s ignals or words to urge them to
proceed.
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·

Remove distrac ons: Be focused on the pa ent is saying: don’t do other ac vi es such as
scribbling on paper, shuﬄing papers, arranging your desk, looking out of the window, etc.
Avoid unnecessary interrup ons.

·

Empathize: Try to see things from the point of view of the pa ent. Look at issues from
their perspec ve without having any preconceived no ons.

·

Be pa ent: Allow the pa ent to ﬁnish the sentence. Do not interrupt in between.

·

Avoid bias: Try not to be prejudiced. Avoid ge ng irritated or biased due to the person’s
habits or mannerisms.

·

Listen to the tone: Volume and tone of voice tell what is being said.

·

Listen for ideas – not just words: Try and gather the idea behind the communica on and
conversa on.

Observe non-verbal communica on:
Hand gestures, expressions, and eye contact can all be important. This will be useful while
interac ng directly with your friends, colleagues and superiors.

6.1.7 Speaking skills
Speaking is the most important skill required in the professional environment. How
successfully a message gets conveyed depends en rely on how eﬀec vely you are able to get
it through. An eﬀec ve speaker is one who enunciates properly, pronounces words correctly,
chooses the right words and speaks at a pace that is easily understandable.

Importance of speaking for your job role
As a Diabetes Educator, it is very important to be eﬀec ve at speaking. So, how you speak to
the pa ents creates an image in the mind of the pa ent. You have to speak politely with the
pa ent so that they do not get hurt. But if you want to give some instruc ons to the pa ents
without hur ng them, you have to speak eﬀec vely. Prac ce is the key for eﬀec ve speaking.

Components of Speaking Skills
The important components of speaking skills are:
·

Tone

·

Comprehension

·

Grammar

·

Vocabulary

·

Pronuncia on

·

Fluency

·

Body language

·

Rate of Speech

Tone: Tone includes the volume you use while speaking, the level and the type of feeling or
emo on that you convey and the emphasis that you put on the words that you select. If you
speak with lack of energy and in a monotonous tone, then certainly the pa ent will get bored.
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Awareness: For the verbal communica on, it surely needs a subject to respond, to speak and
to commence it.
Grammar: It is required that you speak a correct sentence in the conversa on. The usage of
grammar is mandatory to learn in the correct way to gain exper se in the language in both verbal
and wri en form.
Vocabulary: One can't convey adequately or express their thoughts both oral and wri en form
if they don't have adequate vocabulary. Without an adequate vocabulary nothing can be
passed on.
Pronuncia on: Pronuncia on is the best approach to speak clearer language when you talk.
It manages the phonological procedure that refers to the part of a grammar made up of the
components and rule that decide how change and pa ern in a language sounds.
Pronuncia on is the knowledge of learning about how the words in a speciﬁc language are
produced clearly when individuals speaks.
Fluency: It is the one’s ability to speak ﬂuently and accurately. Fluency means speaking at a
normal speed without hesita on, repe on and self-correc on. To be ﬂuent it’s important,
that you don’t use ﬁllers like “you know”, “I mean”, “ums”, “ers”, “aaahhhh”, etc.
Body language: Body language means communica ng through body posture, gestures, facial
expressions and tone of voice. Body language must be in sync with your words; otherwise it is
likely to confuse the customers. Posi ve body language is important in suppor ng your words
and ensuring that your message is understood correctly.
Rate of speech: A slow rate of speech makes the conversa on disinteres ng. Speak at a
moderate pace and with appropriate volume. A Diabetes Educator should match his rate of
speech with that of the pa ent.
As a Diabetes Educator, in order to demonstrate eﬀec ve oral communica on (listening and
speaking skills) you should:
·

Listen pa ently and respond to the pa ent’s ques ons.

·

Convey the observa ons to the nurse. When you see any abnormality or unusualness in
the pa ent’s condi on, inform directly to the concerned person.

·

Make the pa ent feel comfortable while performing daily ac vi es like grooming,
bathing, elimina on, transpor ng by discussing the process with him/her.

6.1.8 Reading Skills
Reading refers to the ability of interpret and understand the wri en message. Decoding and
understanding the wri en language are the required skills for an eﬀec ve reading.
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Thus reading is a complicated skill.

Fig.6.1.8: Reading

Importance of reading skills
Good reading skills help you to comprehend ideas, follow arguments, and detect implica ons.
You can extract from the wri ng what is important for the par cular task you are employed in.
As a Diabetes Educator, you need to:
·

Read thoroughly and follow the instruc ons speciﬁed in the pa ent ﬁle.

·

Read the instruc ons given by a doctor/nurse and interpret it accurately and then cross
check with the ward nurse/supervisor for correct understanding. For e.g. If a pa ent is
asked to move from one place to ano ther, you have to make sure that the pa ent is
transferred to the right place.

6.1.9 Wri ng Skills
Wri en communica on refers to the process of communica ng through wri en words.
Eﬀec ve wri ng skills are required to write documents such as reports, le ers, memos and
emails. Wri en communica on is more important than oral communica on because it creates
a permanent record of one’s work, and it can be referred to at any point of me.

Importance of wri ng skills
As a Diabetes Educator you will be using your wri ng skills in assis ng nurses in recording the
observa on. At suitable mes you will be needed to mark the template as per the observa on.

6.1.10 Responding to a Pa ent’s Call
The pa ent rings the call bell only when he/she needs something. It is very important to
respond immediately to the call bell to ensure that the pa ent’s need is fulﬁlled. This develops
a sense of wellbeing and overall sa sfac on in the pa ent.
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“If we can an cipate pa ents’ needs before they use their call bells, then we’ll have fewer
interrup ons on our rounds, and pa ent sa sfac on will increase.”

Common reasons for call bell frequency
The top 3 reasons pa ents use call bell are to:
1. Request daily living needs, such as bathroom assistance, drinking water or turning oﬀ the
light or an extra blanket.
2. Report pain or request pain medica on.
3. Report unusual monitor noises.
The following points must be considered by a GDA while responding to a call bell:
·

Immediately communicate with the nurse if the call is for a medical need.

·

Take appropriate ac ons if the call is non -medical, to make the pa ent comfortable.

·

In any case the GDA should courteously and politely meet the pa ent demands.

A viable approach to decrease call bell frequency is to eliminate the reason behind call bell in
the ﬁrst go.
·

Hourly nursing rounds to discover and address pa ents' issues are a proof based strategy
that can reduce the dependency on call bells. The rounder which can be a nurse, a nursing
assistance, a nurse’s aide or a nursing technician, has to take some speciﬁc ac ons A er
entering the pa ent's room, the rounder must dis nguish him or herself by name, tell the
pa ent that he or she is there to do rounds, and to: Ensure that the call bell is within the
reach of the pa ent.

·

Ensure that the pa ent can easily reach the telephone.

·

Ensure that the TV remote control and bed light switch are placed near the pa ent.

·

Ensure that the bedside table is placed next to the pa ent’s bed.

·

Assess the pain level of the pa ent. (if the pa ent is experiencing pain, the RN is contacted
immediately).

·

Oﬀer to help the pa ent in going to toilet

·

Ensure that the pa ent is comfortable and ask if he/she needs to change the posi on.

·

Ensure that the ssue box and drinking water are placed near the pa ent.

·

Ensure that the trash can is placed next to the pa ent’s bed.

·

Ask the pa ent if there is anything you can do before you leave the room.

·

Tell the pa ent that the nursing staﬀ will be back in an hour to make round again.
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Tips

!

Healthcare professional should use clear model of communica on:
·

C-Connect:
o Acknowledge immediately
o Use pa ent’s name
o Establish eye contact and smile

·

L-Listen:
o Maintain eye contact
o Use listening techniques
o Don’t interrupt
o Repeat informa on for accuracy

·

E-Explain:
o Describe what is going to happen
o Answer ques ons with pa ence
o Speak slowly: repeat as necessary

·

A-Ask:
o Is anything else I can do

Skills Prac cal: Communica on Skills
1. You have to tell your colleagues that a certain pa ent has to be shi ed from the general
ward to a private ward. Use the 7 Cs of communica on to pass on this informa on.

201

Par cipant Handbook

Exercise
1. Deﬁne Communica on.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2. Draw a diagram to explain the Communica on Process.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3. Why are speaking skills important for a HHA?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Notes
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