
med math practice for paramedics

med math practice for paramedics is an essential skill set that paramedics
must master to ensure accurate medication administration in emergency medical
situations. Precision in medical mathematics is critical because dosage
errors can have serious consequences for patient health and safety. This
article explores the importance of med math practice for paramedics,
highlighting key competencies, common mathematical concepts used in paramedic
work, and effective strategies to improve calculation accuracy. Additionally,
the article covers the challenges paramedics face when performing
calculations in high-pressure environments and how consistent med math
practice can enhance confidence and reduce errors. Readers will find a
structured overview of essential med math topics, including dosage
calculations, IV drip rates, and unit conversions, all tailored to the
paramedic profession. The following sections provide a comprehensive guide to
mastering med math for paramedics, supporting both novice and experienced
emergency medical professionals in their ongoing education and skill
refinement.

Understanding the Importance of Med Math for Paramedics

Core Mathematical Concepts in Paramedic Medication Calculations

Common Challenges in Med Math for Paramedics

Effective Strategies for Med Math Practice

Tools and Resources to Support Med Math Proficiency

Understanding the Importance of Med Math for
Paramedics

Accurate medication calculation is a fundamental responsibility for
paramedics, whose decisions can directly impact patient outcomes. Med math
practice for paramedics ensures that professionals develop the numerical
skills necessary to calculate drug dosages, infusion rates, and medication
schedules accurately. Given the fast-paced and often unpredictable nature of
emergency medical services, paramedics must perform calculations quickly and
correctly to deliver life-saving treatments. Errors in med math can lead to
underdosing or overdosing, both of which carry significant risks. Therefore,
a strong foundation in medical mathematics enhances patient safety and
supports clinical decision-making under pressure.

The Role of Med Math in Patient Safety

Medication errors are a leading cause of preventable harm in healthcare
settings. Paramedics, working in pre-hospital environments with limited
resources, must rely on precise calculations to administer the correct
medication doses. Med math practice for paramedics reduces the risk of errors
by reinforcing calculation accuracy and boosting confidence. This practice is
vital for ensuring that dosages are tailored to patient-specific factors such



as weight, age, and medical condition.

Legal and Ethical Considerations

Paramedics are held to high professional standards that include the accurate
administration of medications. Inaccurate calculations can lead to legal
repercussions and ethical concerns regarding patient care. Consistent med
math practice helps paramedics comply with regulatory requirements and uphold
ethical responsibilities by minimizing the chances of medication errors.

Core Mathematical Concepts in Paramedic
Medication Calculations

Med math practice for paramedics involves mastering several key mathematical
concepts critical for medication administration. These concepts include
dosage calculation, unit conversions, ratio and proportion, and IV flow rate
calculations. Each concept plays a crucial role in ensuring that paramedics
can quickly and accurately determine the correct medication amount needed in
various clinical scenarios.

Dosage Calculations

Dosage calculation is the cornerstone of med math for paramedics. It requires
understanding the prescribed dose, the concentration of the medication, and
the volume to be administered. Paramedics must be proficient in calculating
dosages based on patient weight, age, or specific clinical protocols. Common
formulas include:

Dose = (Desired Dose / Available Dose) × Quantity

Weight-based dosing = Patient Weight × Dose per Unit Weight

Practicing these calculations regularly helps paramedics perform them
accurately in real-time situations.

Unit Conversions

Unit conversions are frequently necessary when dealing with medications, as
dosages may be prescribed in milligrams while available medications might be
in grams or micrograms. Paramedics must be comfortable converting between
different units of measurement such as milliliters, liters, milligrams, and
micrograms. Mastery of the metric system and familiarity with common
conversion factors are essential to avoid calculation errors.

IV Flow Rate Calculations

Paramedics often administer medications via intravenous (IV) routes,
requiring calculation of drip rates or infusion rates. Accurate IV flow rate
calculation ensures the medication is delivered at the prescribed speed. The



formula used is:

Flow rate (drops per minute) = (Volume to be infused × Drop factor) /
Time (minutes)

Understanding the relationship between volume, time, and drop factor is
critical for safe IV medication administration.

Common Challenges in Med Math for Paramedics

Despite the importance of med math skills, paramedics face several challenges
that can affect calculation accuracy. These challenges include high-stress
environments, time constraints, and varying levels of mathematical
proficiency. Recognizing these obstacles is the first step in developing
effective practice strategies.

High-Stress Situations

Emergency medical services often involve high-pressure scenarios where quick
decision-making is crucial. Stress can impair cognitive function, leading to
mistakes in med math calculations. Regular practice under simulated
conditions helps paramedics maintain accuracy despite stress.

Time Constraints

Paramedics must administer medications promptly to stabilize patients, which
leaves little time for extensive calculations. Developing quick mental math
skills and familiarity with common formulas through med math practice for
paramedics helps reduce calculation time without compromising accuracy.

Variability in Mathematical Skills

Paramedics come from diverse educational backgrounds, resulting in varying
levels of comfort with mathematical concepts. Ongoing med math practice is
necessary to build and maintain proficiency, ensuring all paramedics can
perform essential calculations confidently.

Effective Strategies for Med Math Practice

Improving med math skills requires deliberate practice using targeted
strategies that simulate real-world paramedic scenarios. Structured learning
approaches and consistent repetition can enhance calculation speed and
accuracy.

Regular Practice with Realistic Scenarios

Engaging in med math exercises based on actual clinical cases helps
paramedics apply mathematical concepts in context. Scenario-based practice



includes calculating dosages for different medications, converting units, and
determining IV flow rates under timed conditions.

Use of Practice Worksheets and Quizzes

Worksheets and quizzes focused on med math topics provide measurable ways to
track progress and identify areas needing improvement. Repeated exposure to
varied question types strengthens problem-solving skills.

Simulation Training

Incorporating med math practice into simulation exercises allows paramedics
to experience the pressures of emergency situations while focusing on
accurate calculations. Simulations improve the ability to perform under
stress and reinforce procedural knowledge.

Peer Learning and Review

Collaborative practice sessions encourage discussion of calculation methods
and error-checking techniques. Peer review helps paramedics learn from each
other and develop best practices for medication calculations.

Tools and Resources to Support Med Math
Proficiency

Several tools and resources can aid paramedics in enhancing their med math
skills. These include educational materials, technology aids, and
professional development programs designed to support continuous learning.

Educational Books and Online Materials

Numerous textbooks and online platforms offer comprehensive coverage of
medical mathematics tailored for paramedics. These resources provide
explanations, examples, and practice problems for all key topics.

Mobile Apps and Calculators

Specialized med math apps and calculators assist paramedics in performing
complex calculations quickly and accurately. While these tools are helpful,
paramedics must still understand underlying mathematical principles to verify
results and avoid reliance on technology alone.

Continuing Education and Certification Courses

Ongoing professional development through courses and workshops focused on
medical math keeps paramedics up to date with best practices and enhances
their competencies. Certification programs often include med math components
to validate proficiency.



Checklists and Formula Cards

Reference cards with common formulas and conversion factors can be used
during training and in the field. These aids serve as quick reminders to
support accurate calculations under pressure.

Understand the foundational mathematical concepts relevant to paramedic
work.

Recognize common challenges and implement strategies to overcome them.

Utilize diverse practice methods, including simulations and peer review.

Leverage educational resources and tools to maintain and improve skills.

Frequently Asked Questions

What are the essential medication math skills
paramedics need to master?

Paramedics need to master skills such as calculating dosages, understanding
concentration and dilution, converting units, calculating drip rates, and
adjusting medication based on patient weight.

Why is medication math practice important for
paramedics?

Medication math practice is crucial for paramedics to ensure accurate drug
dosages, prevent medication errors, provide safe patient care, and comply
with medical protocols under high-pressure situations.

What are common types of medication calculations
paramedics perform in the field?

Common calculations include dosage calculations based on weight or body
surface area, IV drip rate calculations, converting between units (mg to
mcg), and calculating infusion times.

How can paramedics improve their medication math
skills effectively?

Paramedics can improve by regular practice with real-life scenarios, using
simulation tools, studying drug calculation formulas, attending refresher
courses, and utilizing online med math practice resources tailored for
emergency medical services.

What is the formula to calculate IV drip rates



commonly used by paramedics?

The formula is: Drip Rate (gtts/min) = (Volume to be infused (mL) × Drop
factor (gtts/mL)) ÷ Time (minutes). This helps determine the number of drops
per minute to administer medication accurately.

Are there mobile apps available to help paramedics
practice medication math?

Yes, there are several mobile apps designed for paramedics and EMS
professionals that offer medication math practice, dosage calculators, and
scenario-based learning to enhance accuracy and confidence.

How do weight-based medication calculations work in
paramedic practice?

Weight-based calculations involve determining the correct drug dosage by
multiplying the patient's weight (usually in kilograms) by the recommended
dose per kilogram, ensuring safe and effective medication administration.

What common mistakes should paramedics avoid when
performing medication math?

Common mistakes include incorrect unit conversions, misreading decimal
points, not double-checking calculations, rushing under pressure, and failing
to consider patient-specific factors like allergies or existing conditions.

Can simulation training help paramedics improve their
medication math skills?

Yes, simulation training provides realistic scenarios where paramedics can
practice medication calculations in a controlled environment, improving their
accuracy, decision-making, and confidence before real-world application.

Additional Resources
1. Paramedic Medication Math: Practical Calculations for Patient Care
This book offers paramedics a comprehensive guide to mastering medication
math with clear examples and step-by-step problem-solving techniques. It
focuses on real-world scenarios that paramedics encounter, simplifying
complex calculations for drug dosages, IV drips, and pediatric dosing. The
practice problems and solutions help build confidence and accuracy in
emergency situations.

2. Emergency Medical Math: Calculations for Paramedics
Designed specifically for emergency medical professionals, this title covers
essential math skills needed for medication administration and patient care.
It includes detailed explanations of formulas, units of measurement, and
conversion techniques. Practice exercises emphasize speed and precision,
crucial for high-pressure EMS environments.

3. Med Math for EMS: A Guide to Accurate Dosage Calculations
This workbook-style resource provides paramedics with focused practice on
dosage calculations, including weight-based and drip-rate problems. It



integrates case studies to apply math skills directly to emergency medical
scenarios. The book also reviews fundamental math concepts to ensure a strong
foundational understanding.

4. Pharmacology and Med Math for Paramedics
Combining pharmacology basics with medication math practice, this book equips
paramedics with knowledge about drugs and their proper dosages. It explains
drug classifications, mechanisms, and side effects alongside math exercises
that reinforce safe medication administration. The content is tailored to
meet the needs of EMS providers in the field.

5. Calculations in Emergency Medicine: Med Math for Paramedics
This resource focuses on the critical math calculations required for
emergency medical care, including IV flow rates, medication dosages, and
pediatric dosing formulas. The book offers clear instructions and practice
problems that reflect authentic paramedic challenges. It also includes tips
for avoiding common calculation errors under stress.

6. Paramedic Drug Dose Calculations Made Easy
A user-friendly guide, this book breaks down complex medication math into
manageable steps for paramedics. It covers all essential topics such as
converting units, calculating dosages, and adjusting medication based on
patient weight. Practice questions and answer keys help reinforce learning
and ensure competency.

7. Essential Med Math for Paramedics and EMTs
This concise book provides essential medication math skills for paramedics
and EMTs with a focus on practical application. It includes numerous practice
problems, quick tips, and formula charts for easy reference. The book is
ideal for students preparing for certification exams or practicing paramedics
needing a refresher.

8. Advanced Medication Math for Paramedics
Targeting experienced paramedics, this book delves into more complex
medication math topics such as infusion calculations, multi-step problems,
and pediatric dosing nuances. It offers challenging practice exercises
designed to sharpen critical thinking and calculation accuracy. The text also
reviews pharmacokinetics relevant to dose adjustments.

9. Med Math Workbook for Paramedics: Practice Problems and Solutions
This workbook contains a wide variety of practice problems covering all
aspects of medication math for paramedics, from basic calculations to
advanced dose adjustments. Each problem is paired with detailed solutions to
help learners understand the reasoning behind each step. It’s an excellent
tool for self-study and exam preparation.
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  med math practice for paramedics: Paramedic Med-Math Made Easy Diane Pettway,
2008-09-30 As an emergency care professional, you save lives every day. And, while physicians will
order various medications to be administered, he or she may not know the strengths or amounts of
medication you have available in your ambulance. You, therefore, must convert what you have on
hand into an equivalent dose to match the physician's orders. Paramedic Med-Math Made Easy
provides step-by-step instructions for the most common, every day formulas you'll use in the field. In
its easy to understand format, you'll quickly grasp how to convert pounds to kilograms, teaspoons to
milliliters, or grams to milligrams. With the equivalents and formulas laid out, Paramedic Med-Math
Made Easy then provides examples showing how formulas are used, along with guidelines to help
you understand each calculation. Also included are practical-application problems and their
answers. Each scenario illustrates how the application or conversion should be set up, so you can
clearly see and understand how the calculation works and where pitfalls may occur. Admittedly, you
can choose among several math formula methods to calculate proper doses to administer. Most
important, though, is deciding what method works best for you-the one that prevents you from
making any errors. Paramedic Med-Math Made Easy will help you do just that.
  med math practice for paramedics: Paramedic Mithriel Salmon, David Pomerantz,
2008-01-30 This work teaches the basic principles of mathematics and applies them to cases that
paramedics face in the field. Chapters cover maths rules and principles, ratios, proportions and
conversion factors, fractions, decimals and percentages. Practice problems are scattered
throughout.
  med math practice for paramedics: Paramedic Mithriel Salmon, David Pomerantz,
2008-01-30 This work teaches the basic principles of mathematics and applies them to cases that
paramedics face in the field. Chapters cover maths rules and principles, ratios, proportions and
conversion factors, fractions, decimals and percentages. Practice problems are scattered
throughout.
  med math practice for paramedics: Med Math Simplified - Second Edition Jamie Davis, RN,
NRP, BA, AAS, 2017-10-02 Struggling with medication math in nursing or paramedic school?
Worried you’ve calculated the wrong medication dose for your patient? This book is for you. Med
Math Simplified represents the hard lessons learned by the author while becoming a paramedic and
later a nurse. It uses the concepts of dimensional analysis with a good old common sense approach
to learning the math and formulas needed to safely and correctly arrive at drug doses for your
patients. This book was originally created as part of an online video course where Jamie took viewers
on a step-by-step tour of the problems and equations in the program. Many of his audience members
wanted a resource they could take with them after the course to review and practice the skills
learned in the video program. Thus the eBook and paperback book versions of the program were
born.
  med math practice for paramedics: Emergency and Trauma Care for Nurses and Paramedics
Kate Curtis, Clair Ramsden, 2015-10-16 - Highlighted skills - cross references to the Clinical Skills
chapter throughout text - Over 30 new case studies - Patient journey from pre-hospital and
emergency-specific case studies - Critical thinking questions at the end of chapters - Chapter 35
Obstetric emergencies now includes 'Supporting a normal birth'.
  med math practice for paramedics: Paramedic Care Bryan E. Bledsoe, Robert S. Porter,
Richard A. Cherry, 2000 Volume 1: Introduction to Advanced Prehospital Care (includes Airway
Management) Volume 2: Patient Assessment Volume 3: Medical Emergencies Volume 4: Trauma
Emergencies Volume 5: Special Considerations / Operations (includes Assessment-Based
Management) Dr. Bryan E. Bledsoe, lead author of the classic pre-'98 curriculum text Paramedic
Emergency Care, along with co-authors Robert Porter and Richard Cherry, has woven together
contributions from field experts to provide detailed, yet student-friendly texts that will set the
standard for paramedic education for years to come. In developing this series to meet the new
curriculum, the goals were threefold: Comprehensive coverage. The program includes all materials
required for the new U.S. DOT curriculum and, where appropriate, expanded information .



Accuracy. The material reflects the best and latest in scientific and medical practice, written and
reviewed by experts . Appropriate level. Concepts and terminology are clearly explained. Beginning
at the level of the new student and progressing through the development of new and advanced
concepts, this series will provide the student with a broad background of knowledge and a firm
grasp of how to apply it to paramedic emergency care .
  med math practice for paramedics: Paramedic: Calculations for Medication
Administration, Instructor's Toolkit American Academy of Orthopaedic Surgeons (AAOS) Staff,
American Academy of Orthopaedic Surgeons (Aaos), Mithriel Salmon, 2009-02-09 I love math! I hate
math! Whether you're a math aficionado or someone who cringes at calculations, Paramedic:
Calculations for Medication Administration will make you a master of paramedic math. This textbook
teaches the basic principles of mathematics and applies these principles to cases that paramedics
face on the job. Chapters cover math rules and principles; fractions, decimals, and percentages;
ratios, proportions, and conversion factors; and rate-dependent and weight-based calculations.
Practice problems are scattered throughout the chapters; students practice as they go. Every
chapter highlights how paramedics can make use of the math knowledge that they already have in
order to solve more complicated problems. Chapters begin with the simple and obvious, and
progress to the level used in the field. Practice makes perfect--this text has over 700 practice
problems! In addition to the in-chapter practice, chapters conclude with more problems. Complete
answers to every problem, including explanations, are provided in the answer key. Every step is
included, making it easy to follow how an answer was reached. Part of the AAOS Paramedic Series;
covers all the DOT objectives related to calculations for medication administration and can be used
in prerequisite or co-requisite paramedic math courses. © 2009 | 224 pages
  med math practice for paramedics: Mosby's EMT-intermediate Textbook Bruce R. Shade,
2002 Completely revised and updated, this new edition of Mosby's EMT-Intermediate Textbook
incorporates the newest U.S. DOT EMT-I National Standard Curriculum. It provides information on
all requisite U.S. DOT topics for EMT-I, exceeding U.S. DOT objectives for EMT-I training in many
areas to provide a thoroughly comprehensive approach. Additionally, treatment guidelines for
emergency cardiovascular care have been updated to reflect the most current 2000 guidelines for
emergency cardiovascular care. Skill steps are presented in an order similar to the National Registry
of EMTs skill testing sheets, making it easy for readers to prepare for state and national testing.
  med math practice for paramedics: Med Math Simplified Jamie Davis, 2014-12-18 Med
Math Simplified represents the hard lessons the author learned while becoming a paramedic and
later a nurse. It uses the concepts of dimensional analysis with a good old common sense approach
to learning the math and formulas needed to safely and correctly arrive at drug doses for your
patients. This book was originally created as part of an online video course at
MedMathSimplified.com where Jamie took viewers on a step-by-step tour of the problems and
equations in the program. Many of his audience members wanted a resource they could take with
them after the course to review and practice the skills learned in the video program. Thus the eBook
and paperback book versions of the program were borne.
  med math practice for paramedics: EMS Dosage Calculation: Math Review and Practice
for Paramedics Kaplan Medical, 2018-01-24 Kaplan's EMS Dosage Calculation provides clear
concept review, practice questions, and detailed explanations to help you master the math you need
to correctly administer medications. Whether you're an EMT or a paramedic, Kaplan's practical
guide provides expert advice for learning and practicing dosage calculation. Essential Practice
Diagnostic quiz to identify your strengths and weaknesses so you can focus your review Practice
problems for oral, IV, and parenteral medication administration Dosage calculation practice using
dimensional analysis, ratio-proportion, and formula methods Easy-to-follow examples and
step-by-step explanations Chapter quizzes with detailed answer keys for immediate feedback
Calculation space throughout to work the practice problems Expert Guidance We invented test
prep--Kaplan (www.kaptest.com) has been helping students for almost 80 years. Our proven
strategies have helped legions of students achieve their dreams.



  med math practice for paramedics: Introducing, Designing and Conducting Research for
Paramedics Alexander Olaussen, Kelly-Ann Bowles, Bill Lord, Brett Williams, 2022-09-15 The
profession of paramedicine is rapidly expanding and primary research relating to prehospital
interventions is exploding worldwide. This new book provides, for the first time, a meaningful and
easy to understand guide to research specifically tailored for paramedics. Written by experts in
research, medicine and paramedicine, Introducing, Designing and Conducting Research for
Paramedics introduces the reader to the concepts of research through real-life examples. The
structure follows a logical sequence from an overview of the research process to how to generate,
consume and implement evidence. This book will be a valuable resource for paramedics and
prehospital clinicians at any level, worldwide, who wish to contribute to the rapidly emerging body
of evidence on paramedicine and understand how they can make use of this in their practice. -
Important concepts described in terms of their relevance to paramedicine, making the text
meaningful and easy to understand - Written and edited by key academics and clinicians in the field
of paramedic research - Paramedicine examples used throughout to explain aspects of research
methodology (e.g. qualitative, quantitative, mixed methods and literature reviews) - Key objectives,
relevant terms, reference lists, further suggested readings and useful resources support the reader
to engage further with research - Discussion/review questions and reflective exercises in each
chapter to reinforce learning - An eBook included with print purchase
  med math practice for paramedics: Emergency Medical Services, 2 Volumes Jane H. Brice,
Theodore R. Delbridge, J. Brent Myers, 2021-11-17 The two-volume Emergency Medical Services:
Clinical Practice and Systems Oversight delivers a thorough foundation upon which to succeed as an
EMS medical director and prepare for the NAEMSP National EMS Medical Directors Course and
Practicum. Focusing on EMS in the 'real world', the book offers specific management tools that will
be useful in the reader's own local EMS system and provides contextual understanding of how EMS
functions within the broader emergency care system at a state, local, and national level. The two
volumes offer the core knowledge trainees will need to successfully complete their training and
begin their career as EMS physicians, regardless of the EMS systems in use in their areas. A
companion website rounds out the book's offerings with audio and video clips of EMS best practice
in action. Readers will also benefit from the inclusion of: A thorough introduction to the history of
EMS An exploration of EMS airway management, including procedures and challenges, as well as
how to manage ventilation, oxygenation, and breathing in patients, including cases of respiratory
distress Practical discussions of medical problems, including the challenges posed by the
undifferentiated patient, altered mental status, cardiac arrest and dysrhythmias, seizures, stroke,
and allergic reactions An examination of EMS systems, structure, and leadership
  med math practice for paramedics: Catalog , 1989
  med math practice for paramedics: Emergency Medical Services David Cone, Jane H. Brice,
Theodore R. Delbridge, J. Brent Myers, 2014-12-30 Emergency Medical Services: Clinical Practice
and Systems Oversight is the official textbook of the National Association of EMS PhysiciansTM
(NAEMSPTM) National EMS Medical Directors Course and PracticumTM. Now paired with a
companion website featuring self-assessment exercises, audio and video clips of EMS best practices
in action, and more, this essential study aid guides students through the core knowledge they need
to successfully complete their training and begin their careers as EMS physicians. Emergency
Medical Services: Clinical Practice and Systems Oversight consists of: Volume 1: Clinical Aspects of
EMS Volume 2: Medical Oversight of EMS Companion website featuring supportive self-assessment
exercises, audio and video clips
  med math practice for paramedics: Soldiers , 1986
  med math practice for paramedics: Index to Scientific & Technical Proceedings , 1978
Monthly, with annual cumulation. Published conference literature useful both as current awareness
and retrospective tools that allow searching by authors of individual papers as well as by editors.
Includes proceedings in all formats, i.e., books, reports, journal issues, etc. Complete bibliographical
information for each conference proceedings appears in section titled Contents of proceedings, with



accompanying category, permuterm subject, sponsor, author/editor, meeting location, and corporate
indexes. Contains abbreviations used in organizational and geographical names.
  med math practice for paramedics: Index Medicus , 2003 Vols. for 1963- include as pt. 2 of
the Jan. issue: Medical subject headings.
  med math practice for paramedics: Workplace health promotion, volume II Danijela Gasevic,
Leah Okenwa Emegwa, Sheikh Alif, 2023-01-30
  med math practice for paramedics: Med Math Simplified Jamie Davis, 2017-10-02 Med Math
Simplified represents the hard lessons learned by the author, a self-professed math idiot, while
becoming a paramedic and later a nurse. It uses the concepts of dimensional analysis with a good
old common sense approach to learning the math and formulas needed to safely and correctly arrive
at drug doses for your patients.
  med math practice for paramedics: Who's Who in Medicine and Healthcare Marquis Who's
Who, Inc, 1998 Recognizing today's leaders in the teaching, practice, planning, financing, and
delivery of healthcare Across the country, healthcare professionals are facing new demands for
accessible, high-quality care at a reasonable cost. Who's Who in Medicine and Healthcare TM
recognizes those whose achievements place them at the forefront of an evolving healthcare system.
The current edition provides vital biographical background on approximately 22,700 successful
medical professionals, administrators, educators, researchers, clinicians, and industry leaders from
across the diverse fields of medicine and healthcare: -- Association administration -- Dentistry --
Medical education -- Geriatrics -- Gynecology -- Healthcare products -- Hospital administration --
Internal medicine -- Mental health -- Nursing -- Optometry -- Pediatrics -- Pharmaceuticals -- Public
health -- Research -- Social work -- Speech pathology -- Substance abuse -- Surgery
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