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9. g 1 (General Awareness)
q.9. SUTerHT ATifers FEEe, WHE Gd T aaee
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W T (Part I1):
¥ar gFa=dt 79 (Service Based Knowledge) (FOUTAXR AF= §OHF)

1. ECG Basics

I.1.
1.2.

1.3.
1.4.
L.5.
1.6.

1.7.

1.8.

1.9.

Introduction and history of ECG (Electrocardiogram)

Cardiac electrical activity: ECG, anatomic orientation of the heart, cardiac impulse formation

and conduction

Basic principles of instruments

Patient preparation

Placement of leads in adult and pediatric patients

Recording of cardiac electrograms:

1.6.1. Evolution of frontal plane leads

1.6.2. Correct and incorrect lead placement

1.6.3. Display 12 standard electrocardiogram leads

ECG Measurement:

1.7.1. Identify and relate waveform components (P, Q, R, S, T and U) with cardiac cycle

1.7.2. Definition and normal range of PR interval, QRS duration, QT interval and calculation
of corrected QT interval from Bazett’s formula

1.7.3. ECG wave measurement and segment

1.7.4. Vertical measurement (voltage)

1.7.5. Horizontal measurement (millisecond)

1.7.6. Regularity of P wave and / or QRS complexes

Utilize a systematic process when approaching the interpretation of the ECG

1.8.1. Recognition of normal sinus rhythm

1.8.2. Identify normal and abnormal components on ECG

Heart rate: Introduction, measurement of heart rate from ECG

1.10. Electrical axis:

1.11

1.12

1.10.1. Determination of normal axis

1.10.2. Methods of electrical axis estimation
1.10.3. Left Axis Deviation

1.10.4. Right Axis Deviation

. Recognition of electrocardiogram to the electrical events in the heart

1.11.1. Tachyarrhythmias
1.11.1.1. Narrow QRS tachycardia
1.11.1.2. Wide QRS tachycardia
1.11.2. Bradyarrhythmias
1.11.2.1. Sinus bradycardia and sinus pause
1.11.2.2. Conduction defects: Sino-atrial exit block, AB block: First degree, second
degree (Mobitz type I and type II) and third degree AV block
1.11.2.3. Bundle branch/fascicles block: Right Bundle Branch Block and Left Bundle
Branch Block, bifascicular and trifascicular block
1.11.3. ECG of patients with devices (Pacemakers, Implantable cardio defibrillators (ICD) and
Cardiac resynchronization therapy (CRT)
1.11.3.1. Obtaining magnet ECG in pacemaker patients
1.11.4. ECG of patients with dextrocardia

. Coronary artery disease:

1.12.1. Effects of myocardial injury and infarction in ECG
1.12.2. Manifestations of ST elevation MI and non ST elevation MI



1.12.3. Types of myocardial infarction (MI): anterior, inferior, lateral, posterior and right
ventricular infarction
1.13. Chamber enlargement and hypertrophy:
1.13.1. Right atrial and left atrial enlargement
1.13.2. Right ventricular hypertrophy
1.13.3. Left ventricular hypertrophy
1.14. Miscellaneous :
1.14.1. Pericarditis and pericardial effusion
1.14.2. Hyperkalemia and hypokalemia
1.14.3. Pre excitation (WPW)
1.14.4. Electrode misplacement (technical dextrocardia).
1.14.5. Long and short QT syndrome
1.14.6. Early repolarization pattern
1.14.7. Brugada pattern
1.15. Recognition of normal variations in ECG regarding age, sex, body built and ethnicity, state
of activity, obesity, pregnancy, presence of other pathological conditions like Chronic
Obstructive Airway Disease
1.16. Reporting of ECG
1.17. Special lead placements:
1.17.1. Inferior myocardial infarction with suspected right ventricular infarction
1.17.1.1. Right sided placement of chest leads
1.17.1.2. Posterior placement of chest leads
1.17.2. Brugada pattern ECG(elevated lead position)
1.17.3. Dextrocardia

. Electricity
2.1. Circuits and units:
2.1.1. Electron theory of conduction
2.1.2. Watts and Joules
2.1.3. Resistance, properties of electrical charge
2.1.4. Properties of capacitor, potential difference (voltage)
2.1.5. Properties of AC and DC circuits
2.2. Electromagnetism:
2.2.1. Electromagnetic induction
2.2.2. Magnetic poles, fields, flux and influx density
2.2.3. Magnetic field due to straight and circular coil wire

. ECG Instrument

3.1. ECG instrumentation: understanding the function and control of ECG instrument, paper
speed, calibration, lead selection, gain filters, manual and automatic operation, need for
grounding of the instrument, battery maintenance

3.2. Care of instrument and recording paper (thermal and laser)

3.3. Understanding electrodes, application and connection of electrodes, electrode positions, care
of electrodes and cables

3.4. Understanding lead system, unipolar and bipolar, limb leads, augmented and chest leads

3.5. Einthoven’s theory and its application, Wilson’s central terminal

3.6. Recording: Assess the recording to see the need for re recording

3.7. Artifacts: Recognition and elimination/minimization of the artifacts

3.8. Labeling of the completed recording sequentially as appropriate

3.9. Cleaning and storage of instruments and cables ready for subsequent recording and correct
sterilization and disposal procedures



3.10. Calibration and servicing of the instrument
3.11. Recent advancement in ECG
. Basic Science
4.1. Normal Anatomy and physiology of heart, conduction system and the coronary circulation
4.1.1. Function of cardiovascular system
4.1.2. Structure of cardiovascular system
4.1.3. Cardiac cycle
4.1.4. Functional tissue of the heart and their function
4.1.5. Cardiac output, blood pressure and heart rate
4.2. Basic diseases of heart:
4.2.1. Coronary disease
4.2.2. Rhythm disorders
4.2.3. Others: heart failure, pericardial effusion, cardiomyopathy, myocarditis
. Practical Issues
5.1. Social aspect of ECG recording
5.1.1. Counseling, explaining and assurance
5.1.2. Well ventilation, screening of the recording room
5.1.3. Procedure of ECG recording (hygiene, sanitation, after care, etc.)
5.2. FEthical Issues
5.2.1. Verbal consent
5.2.2. Patient's right, dignity and witness (male, female patient)
5.2.3. Duty of ECG technician
5.3. ECG Reporting
5.3.1. Report presentation, folding and delivery labeling and authencity)
. Laws and Policies
6.1. Karnali Province Health Policy, 2076
6.2. Prevention of Corruption Act, 2059 (Chapter 2)
6.3. Karnali Province Health Service Act, 2078 and Regulations, 2080
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T W AT ATART, Bl Jedr
g1 AT darer waeen o, Gy e, gemweae diEt qe, R dERRee g g,
AR qE T ATANE A~ GHg FANATcHe folfad TOeehl TeasHH
@ 9= (Paper 11): Wiad® @
Section-A 40 Marks

1. ECG Basics
1.1. Introduction and history of ECG (Electrocardiogram)
1.2. Cardiac electrical activity: ECG, anatomic orientation of the heart, cardiac impulse formation
and conduction
1.3. Basic principles of instruments
1.4. Patient preparation
1.5. Placement of leads in adult and pediatric patients
1.6. Recording of cardiac electrograms:
1.6.1. Evolution of frontal plane leads
1.6.2. Correct and incorrect lead placement
1.6.3. Display 12 standard electrocardiogram leads
1.7. ECG Measurement:
1.7.1. Identify and relate waveform components (P, Q, R, S, T and U) with cardiac cycle
1.7.2. Definition and normal range of PR interval, QRS duration, QT interval and calculation
of corrected QT interval from Bazett’s formula
1.7.3. ECG wave measurement and segment
1.7.4. Vertical measurement (voltage)
1.7.5. Horizontal measurement (millisecond)
1.7.6. Regularity of P wave and / or QRS complexes
1.8. Utilize a systematic process when approaching the interpretation of the ECG
1.8.1. Recognition of normal sinus rhythm
1.8.2. Identify normal and abnormal components on ECG
1.9. Heart rate: Introduction, measurement of heart rate from ECG
1.10. Electrical axis:
1.10.1. Determination of normal axis
1.10.2. Methods of electrical axis estimation
1.10.3. Left Axis Deviation
1.10.4. Right Axis Deviation
1.11. Recognition of electrocardiogram to the electrical events in the heart
1.11.1. Tachyarrhythmias
1.11.1.1. Narrow QRS tachycardia
1.11.1.2. Wide QRS tachycardia
1.11.2. Bradyarrhythmias
1.11.2.1. Sinus bradycardia and sinus pause
1.11.2.2. Conduction defects: Sino-atrial exit block, AB block: First degree, second degree
(Mobitz type I and type II) and third degree AV block
1.11.2.3. Bundle branch/fascicles block: Right Bundle Branch Block and Left Bundle
Branch Block, bifascicular and trifascicular block
1.11.3. ECG of patients with devices (Pacemakers, Implantable cardio defibrillators (ICD) and
Cardiac resynchronization therapy (CRT)
1.11.3.1. Obtaining magnet ECG in pacemaker patients
1.11.4. ECG of patients with dextrocardia
1.12. Coronary artery disease:



1.12.1. Effects of myocardial injury and infarction in ECG
1.12.2. Manifestations of ST elevation MI and non ST elevation MI
1.12.3. Types of myocardial infarction (MI): anterior, inferior, lateral, posterior and right
ventricular infarction
1.13. Chamber enlargement and hypertrophy:
1.13.1. Right atrial and left atrial enlargement
1.13.2. Right ventricular hypertrophy
1.13.3. Left ventricular hypertrophy
1.14. Miscellaneous :
1.14.1. Pericarditis and pericardial effusion
1.14.2. Hyperkalemia and hypokalemia
1.14.3. Pre excitation (WPW)
1.14.4. Electrode misplacement (technical dextrocardia).
1.14.5. Long and short QT syndrome
1.14.6. Early repolarization pattern
1.14.7. Brugada pattern

1.15. Recognition of normal variations in ECG regarding age, sex, body built and ethnicity, state

of activity, obesity, pregnancy, presence of other pathological conditions like Chronic
Obstructive Airway Disease
1.16. Reporting of ECG
1.17. Special lead placements:
1.17.1. Inferior myocardial infarction with suspected right ventricular infarction
1.17.1.1. Right sided placement of chest leads
1.17.1.2. Posterior placement of chest leads
1.17.2. Brugada pattern ECG (elevated lead position)
1.17.3.Dextrocardia
Section-B 60 Marks

. Electricity
2.1. Circuits and units:
2.1.1. Electron theory of conduction
2.1.2. Watts and Joules
2.1.3. Resistance, properties of electrical charge
2.1.4. Properties of capacitor, potential difference (voltage)
2.1.5. Properties of AC and DC circuits
2.2. Electromagnetism:
2.2.1. Electromagnetic induction
2.2.2. Magnetic poles, fields, flux and influx density
2.2.3. Magnetic field due to straight and circular coil wire
. ECG Instrument
3.1. ECG instrumentation: understanding the function and control of ECG instrument, paper
speed, calibration, lead selection, gain filters, manual and automatic operation, need for
grounding of the instrument, battery maintenance
3.2. Care of instrument and recording paper (thermal and laser)

3.3. Understanding electrodes, application and connection of electrodes, electrode positions, care

of electrodes and cables
3.4. Understanding lead system, unipolar and bipolar, limb leads, augmented and chest leads
3.5. Einthoven’s theory and its application, Wilson’s central terminal
3.6. Recording: Assess the recording to see the need for re recording
3.7. Artifacts: Recognition and elimination/minimization of the artifacts
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3.8. Labeling of the completed recording sequentially as appropriate
3.9. Cleaning and storage of instruments and cables ready for subsequent recording and correct
sterilization and disposal procedures
3.10. Calibration and servicing of the instrument
3.11. Recent advancement in ECG
. Basic Science
4.1. Normal Anatomy and physiology of heart, conduction system and the coronary circulation
4.1.1. Function of cardiovascular system
4.1.2. Structure of cardiovascular system
4.1.3. Cardiac cycle
4.1.4. Functional tissue of the heart and their function
4.1.5. Cardiac output, blood pressure and heart rate
4.2. Basic diseases of heart:
4.2.1. Coronary disease
4.2.2. Rhythm disorders
4.2.3. Others: heart failure, pericardial effusion, cardiomyopathy, myocarditis
. Practical Issues
5.1. Social aspect of ECG recording
5.1.1. Counseling, explaining and assurance
5.1.2. Well ventilation, screening of the recording room
5.1.3. Procedure of ECG recording (hygiene, sanitation, after care, etc.)
5.2. Ethical Issues
5.2.1. Verbal consent
5.2.2. Patient's right, dignity and witness (male, female patient)
5.2.3. Duty of ECG technician
5.3. ECG Reporting
5.3.1. Report presentation, folding and delivery labeling and authencity)
. Laws and Policies
6.1. Karnali Province Health Policy, 2076
6.2. Prevention of Corruption Act, 2059 (Chapter 2)
6.3. Karnali Province Civil Service Act, 2080 and Regulations, 2080 (appointment, promotion,
code of conduct, leave and punishment)

6.4. Karnali Province Health Service Act, 2078 and Regulations, 2080
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3. HFYET Y 90T (Computer Skill Test)

o #wFegex dia wd&@w (Computer Skill Test)

C.

o,

Q@ he o o

®moe hoe

ke BUIES [EERERIRIEED qIH TH
Nepali Typing R ATH Y fre
English Typing R ATH Y fre
Wzﬂqqﬁw 30 Ms word R AZTH
(Computer Skill Test) Electronic Spreadsheet R ATH Y0 R
Presentation System 1 #=®eH
Windows basic, Email and Internet 9 ASH
STEAT 0 @g® | o fme
Contents
1. Ms word (0.5%2=1 Marks and 1x1=1 Mark)
a. Creating, saving and opening documents
b. Typing in Nepali and English

Text formatting (Font, Size, Color, Underline, Italic, Bold, etc.) and paragraph formatting
(alignment, indentation, spacing)

. Inserting Header, Footer, Page Number, Table, Pictures, Shapes, Hyperlink, Bookmark, Text
Box and Symbol

Page Formatting

Security Techniques of Document

. Mail merge

lectronic Spreadsheet (0.5%x2=1 Marks and 1x1=1 Mark)
Organization of Electronic Spreadsheet applications (Cells, Rows, Columns, Worksheet,
Workbook and Workspace)

. Creating, Opening and Saving Work Book

Editing, Copying, Moving, Deleting Cell Contents

. Formatting Cells (Font, Border, Pattern, Alignment, Number, Protection, Margins and text wrap)

Formatting Rows, Column and Sheets

Using Formula with Relative and Absolute Cell Reference

. Using Basic Functions (SUM, MAX, MIN, AVERAGE)

3. Presentation System (0.5x2=1 Marks)

a
b
c
d
e
f.

. Introduction to presentation application
. Creating, Opening & Saving Slides
. Formatting Slides, Slide design, Inserting header & footer
. Slide Show, hyper link
. Animation
Inserting Built-in picture, Picture, Table, Chart, Graphs, and Organization Chart etc.

4. Windows basic, Email and Internet (0.5%2=1 Marks)

Qo a0 o

Introduction to Graphical User Interface

. Starting and shutting down Windows

Basic Windows elements: Desktop, Taskbar, My Computer, Recycle Bin etc.
. Concept of file, folder, menu, toolbar

Searching files and folders

Internet browsing & searching content in the web

. Creating Email ID, Using email and mail client tools
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st ¥ Aarett Typing Skill Test T et Heee

q. Trelr typing skill test T AN q¥0 ¥EEHT TIST text WAy T BE A7GR qgH T&H
q|i%§|§|

& ¥eg giaAe (Correct words/minute) I ATH
Y 9731 %H {F Y1 YdAe amad 0 AIH
Y a7 91 el SEl T 8 9T HH F ¥e8 UHAe ard 0.3Y% ¥gH
\© a1 | WAT Al T 90 WRl HH LG Wed WM a1 040 ¥gH
Q0 a1 | WAl el T 93 WA HH G Wed YW arad 0.8Y AgH
93 A1 & Wl 96l T & WeRl HH g We8 WS ardd q.00 AgH
q& @ QI 94T Sl T 9% WAl HH g Wed YidiH-e arad 1.3% 9gH
9% A1 |l WeaT "Gt T R AET BH [F 58 WS AT 1.40 AgH
IR AT G WTET G T Y, WRT BH YEYEE FAHAS A 1.9% IEH
Y AT W AT TGl [E WeE WdHAe Add .00 ugH

3. English typing skill test T @R 200 ¥ETHT TS text [Ty ¥ WHAATR AgH Y&
TR |

& e giaee (Correct words/minute) 3T AGH
¥ 9=ET %W g WeE FdH-e = 0 #gH
Y a7 91 el 96l T & WET HH F ¥e8 UHHe ahd 0.3Y% ¥gH
C a1 | WRT Al T 4R HE HH UG Wed UM arad 040 TP
QR a1 A AT et T 9§ Weal HH LG Wed YIS qrad .84 ¥TH
q& @ QI 94T Sl T 30 WAl HH g ek FidH-e arad .00 #TH
R0 A1 Al a1 dG1 T RY WAl HH Y[E W7 W HS Arad 1.3% qgFH
Ry a1 Al 9T AT T G AT FHH YF YR YdeAe arad .40 AgFH
3 a1 A Wl AT T 3R WRT FHA YE YR YdeAe arad 1.4 AP
3R AT AN FET Fe) G YeE WS ardd .00 FTF

3. Ui U text @€ Afard TUAr IHFRE (@EEESE 9 SREAA) A SRT THIAE |

Y. ST T A9 typing AT GSUHT text @E ATIRATT LT AT text W WSTE whEwT
T | OTUST FUSH A AU text W Secliad €T SHINH qOendieed AT text AT
punctuation T TRE! TEUAT FHT TEGHT T TR | deqesid, e formula WaRT
T F eE YidvEe (correct words/minute) TS |

Formula: /@ w58 wfdf#ee (Correct words/minute) = (Total words typgd—Wrong words)
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