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DISCLAIMER

The practice of medicine is an art and a science, and is evolving daily as new
discoveries are made. Each individual medical provider is responsible for the
individual medical care provided to each patient. Each provider must assess the
patient and determine the specific clinical needs and most appropriate treatment
for that patient. This book is not meant to be a substitute for medical
practitioners or good clinical judgment, nor does it intend to determine the
standards of medical care in any given situation.

Though efforts have been made by everyone who contributed to this book to
provide the most accurate information, medical practice changes and human
error does occur. Neither the authors or editor, nor the U.S. Government or any
other party involved in the preparation of this book, warrants that this information
is complete and accurate, and they are not responsible for the results obtained
from the use of this publication.

Reference to WEB-sites, publications and other materials does not constitute the
accuracy or an endorsement of them. Furthermore, any reference to commercial
products or services is not meant to be an endorsement by either the U.S.
Government or any other source.

Finally, this publication is not meant to be a substitute for clinical judgment or in
any way to supplant or interfere with the relationship between a patient and
his/her medical provider.
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HISTORICAL BACKGROUND

This edition of The Ship’s Medicine Chest and Medical Aid at Sea continues a
tradition that extends back for more than a century. The first edition of this book
was published by the Marine Hospital Service, forerunner of the United States
Public Health Service, in 1881.

The Marine Hospital Service was established by the Federal Government in 1798
to provide medical care to sick and disabled American merchant seamen. The
first permanent Marine hospital was authorized on May 3, 1802 to be built in
Boston. The Service was just a loosely knit group of hospitals for merchant
seamen until 1870 when it was reorganized and the administration of the
hospitals centralized in Washington, D.C. A Supervising Surgeon, Dr. John
Maynard Woodworth, was appointed to head the Service in 1871. His title was
changed to Supervising Surgeon General (later Surgeon General) in 1875. Under
Woodworth, the Marine Hospital Service began its transformation into the
disciplined and broad-based Public Health Service (the name it received in 1912)
of the future. Dr. Woodworth adopted a military model and put his physician
“officers” in uniform. In 1889, the Service’s Commissioned Corps was formally
established by law.

Even before the establishment of the Marine Hospital Service, Federal legislation
had been enacted in 1790 which required every American flag vessel over 150
tons with a crew of ten or more to carry a medicine chest. Since merchant ships
typically did not carry a physician, there was obviously a need to provide some
kind of basic medical instruction for the seamen that went beyond the simple
directions that frequently accompanied medicine chests. Although there was no
Government-issued manual for this purpose for almost a century after the
passage of the 1790 law, merchant seamen could consult works published by
private physicians, such as Joseph Bonds’ The Master-Mariners Guide in the
Management of His Ship’s Company, with Respect to Their Health, being
Designed to Accompany a Ship’s Medicine Chest (Boston, 1847). Bond
explained his reasons for preparing his book as follows:

“My apology for the undertaking is, that in the medicine-chests for the use of the
vessels belonging to our posts, | have never seen books of directions that are
suitable. This little work is to supply the deficiency which must have been felt by
every shipmaster, having no other guide in the management of disease than the
small book of directions usually accompanying medicine chests.”

In 1881, the Marine Hospital Service decided to issue its own medical manual,
the ancestor of the present volume, under the title, Handbook for the Ship’s
Medicine Chest (Washington, D.C., 1881). In his preface to the book,
Supervising Surgeon General John B. Hamilton explained the purpose of the
handbook as follows:

“This book is issued only to vessels subject to the payment of hospital dues, and
is intended to be one to which the master or other officer in charge of a vessel
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may refer for information upon the occasion of an injury to any of the crew or the
appearance of sickness among them, to aid in obtaining a knowledge of the act
of preventing disease, to give the necessary information as to the means of
obtaining hospital or dispensary relief, and to serve as a guide to the proper use
of the medicine chest required by law to be kept on board.”

The book was divided into several sections. It began with a brief discussion of
disease prevention, followed by a list of all of the medicines and supplies that
should be in the ship’s medicine chest. The longest portion of the book was a
discussion of various accidents and illnesses and how to treat them. Also
included in the work was information on the ports where Marine Hospital Service
or contract physicians were available to treat seamen. Finally, an appendix
provided information on the nature and purposes of the Marine Hospital Service
and the laws related to it. Examples of items to be carried in the medicine chest
were adhesive plaster, bandages, castor oil, calomel, chloroform liniment, fluid
extract of ginger, opium, quinine, saltpeter, salicylic acid, sodium bicarbonate,
surgeon’s needles, and a tooth forceps. The ship’s master was admonished to
inspect the medicine chest carefully before starting out to sea to be sure that it
was furnished with all of the items on the list. The many injuries and diseases
discussed included fractures, dislocations, malarial fevers, dysentery, yellow
fever, cholera, scurvy, syphilis, delirium tremors, and smallpox. Resuscitation
after near drowning also received attention.

The case of yellow fever may be cited as an example of a treatment regimen for
a disease. The caregiver was instructed to begin treatment with senna tea as a
laxative. If the skin was very dry, the legs should be rubbed with mustard water. If
the patient was vomiting, a nitre mixture (consisting of saltpeter, water, and an
alcoholic solution of ethyl nitrite) would also be given. If the fever was high,
quinine was also administered. The handbook goes on to discuss three cardinal
rules to observe in treating yellow fever. First, insure that the patient gets
sufficient rest by giving Dover's powder (which contained opium) and inducing
the patient to remain in bed. Second, insure free action of the skin by warm baths
and sweating medicines. Third, strengthen the patient by means of weak whiskey
and water, beef tea, quinine, and other stimulants. The patients would not be
given any solid food until after convalescence.

The handbook proved to be so useful that a second edition, revised and
expanded appeared in 1904. Containing 101 pages, the second edition was
more than twice the size of the original 45-page publication. The work continued
to be revised and new editions issued over the course of the twentieth century. In
addition to the two editions previously noted, the National Library of Medicine
holds editions published in 1929, 1947 (reprinted with additions and changes in
1955), 1978, and 1984.

By the 1929 edition, the book’s title had changed to The Ship’s Medicine Chest
and First Aid at Sea. With the 1978 edition, the title was slightly altered to The
Ship’s Medicine Chest and Medical Aid at Sea, perhaps to emphasize the fact
that medical care going beyond what we normally think of as first aid would often
be required aboard ships. By the time that the 1984 edition was issued,
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legislation in 1981 had ended the entittement of merchant seamen to the
provision of health care by the Public Health Service and closed the PHS
hospitals. Consistent with its origins as a health care system for merchant
seamen, however, the PHS continues to produce the book. Although designed
for use aboard merchant ships, the work has also found use over the years in
other situations, such as on fishing vessels and in backwoods areas. For over
100 years it has filled a need for reliable medical information in cases where
medical care by a health professional is not available.

John Parascandola, Ph.D.
Chief Historian
United States Public Health Service
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FOREWORD

The need for medical care has been a constant since the day the first merchant ship
sailed centuries ago. Concern for the health of merchant mariners has, from the
beginning, been a part of our nation’s history. In the 1700’s, legislation mandated
that a Medicine Chest be carried on each American Flag vessel of more than 150
tons, provided it had a crew of ten or more. By 1798, a loose network of marine
hospitals, mainly in port cities, was established by Congress to care for sick and
disabled American merchant seamen. Called the Marine Hospital Service, later the
Public Health and Marine Hospital Service, and finally the Public Health Service,
these federal entities continued to provide healthcare to merchant seamen until 1981.

The Ship’s Medicine Chest and Medical Aid at Sea has been a part of much of this
maritime history. This edition has evolved through many previous editions. The
Public Health Service published the first Medicine Chest in 1881 under the title,
Handbook for the Ship’s Medicine Chest.

The early editions of the Medicine Chest provided step-by-step instructions on how to
treat a variety of illnesses that might be expected underway when the ship was days
from shore, and had limited communication with land. The master or designated
crewmember had to independently manage whatever injury or illness might occur.

Fortunately, for the health of all merchant seamen and others at sea, the world has
changed. Modern technology allows for nearly continual “real-time” communication
between the ship and shore. With this, real-time access to medical consultation is
nearly always available. In today’s world, serious medical problems underway will be
managed via communication with shore-based physicians and other medical
resources. More sophisticated tele-medicine capabilities, often including video as well
as audio components, are also continually being expanded.

As a result of these changes in technology and medical practice, this edition has
limited the “how to” aspects of medical management. Instead, it identifies when
medical consultation may be needed, and describes how to do a basic physical
exam and then how to communicate these medical findings to shore-based experts.
As in any aspect of treatment or consultation, effective communication is key to
quality healthcare.

Another focus of this edition is prevention. Prevention, of both acute and chronic
disease, will improve the quality of the merchant mariner’s life while at sea, and also
many years into retirement. Prevention will also maximize the productivity of the
crew and its ability to meet its missions.
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The edition, like past editions, has many audiences. The appendices on U.S. Coast
Guard health capability requirements will be of particular value to merchant mariners.
Much of the public health information has a much broader audience, and will be of
value to those with private craft as well. Where possible, websites have been
provided to assist in reaching additional reliable resources of information.

Ensuring your health and safety, as our merchant mariners, is a priority to all of us
who greatly benefit from your service — we thank you for what you have and will do
for America! And may you have fair winds and following seas....

W /611 W
Richard H. Carmona, M.D., M.P.H., F.A.C.S
VADM, USPHS

United States Surgeon General
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INTRODUCTION AND HOW TO USE THIS
BOOK

When the original edition of the predecessor to The Ship’s Medicine Chest was
published over a century ago, a ship at sea was alone. Depending upon location
and other factors there was limited, if any, communication with other sea-going
vessels or with shore-based medical facilities. If a crew member suffered illness
or injury it had to be managed by another crew member. Thus, the earlier
editions of this book focused on specific medical treatments.

With today’s technology, the world is different. Medical practice underway is
different. The ship’s captain and the person on board assigned responsibility for
medical care have many more tools available than did the health provider of the
past. The internet and satellite communication have greatly expanded the
immediately available knowledge base.

This edition of The Ship’s Medicine Chest and Medical Aid at Sea, then, is very
different from past editions. It is not meant to be a detailed “how to” book for
specific diseases. Current information on specific diagnostic and treatment
protocols is better obtained from onshore medical consultation and reliable
internet sources (such as The Virtual Naval Hospital and other publicly available
resources described throughout this book.) Instead, the purpose of this edition is
to provide enough information so that someone, who has had the required
classroom and other practical skills training, can examine a patient and
appropriately communicate the medical findings to a shore-based practitioner.
Some essential skills, such as cardio-pulmonary resuscitation, have been
purposely omitted because they are continually being modified and are best
taught in a classroom with “hands on” experience.

Further, in today’s world, there is a new emphasis on prevention and public
health. The health practitioner’s role has expanded beyond the treatment of the
individual patient. Responsibilities also include public health duties to assure the
health and safety of the entire crew. Thus, the goal of this edition is to provide
the reader with a basic understanding of the importance of public health practice
as it relates to shipboard operation. The text is readable and provides a basic
introduction of concepts. For example, this edition has chapters on
communicable disease prevention, ship sanitation and legal issues. Specific
chapters are devoted to dental emergencies, substance abuse and hypothermia
because of the particular challenges they cause underway. Though public health
is important, wellness and lifestyle are primarily personal responsibilities. Thus
there are also chapters on personal preventive practices and women’s health.
Considering today’s international and domestic risks, a chapter has been
included on the medical aspects of terrorism.
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Though today’s shipboard health provider has new and expanded resources as
compared to days past, some specific skills are also required. He/she must know
how to treat minor conditions independently, and also to recognize when these
minor conditions are a sign of something more serious. Further, to make
effective use of shore-based consultation, the ship-board health provider must,
among other things, know how to do a complete history and physical, and
communicate the findings.

To better delineate these needed medical competencies. The International
Maritime Organization (IMO) in London has adopted the International Convention
on Standards of Training, Certification and Watchkeeping for Seafarers (STCW).
These are qualification standards (including health care related standards) for
masters, officers and watch personnel on seagoing merchant ships. The United
States Coast Guard developed standards and procedures, and performance
measures for use by designated examiners to evaluate competence in various
areas. These are identified in Appendices A-E. These competencies are a pre-
requisite to licensure. Appendix F provides a list of additional skills that have
been found useful by some shipboard independent providers. Appendix G
provides suggestions on how to equip a sickbay, recognizing that the specifics
are dependent upon many variables such as the crew size, distance from ports
and operational risk assessment.

For licensure, many aboard ship require specific health related credentials.
Specific approved training classes are available for those needing to meet the
STCW standards. The Ship’s Medicine Chest and Medical Aid at Sea is not
meant to be a substitute for these classes. Rather, it is meant to supplement
them, though some sections of the book may be useful as course readings.

Many other sources are also available to help the health provider underway.
Appendix | identifies some specific books and generally reliable internet
resources that are useful references. The internet (or CD-ROMs where
bandwidth and other factors may prevent reliable on-line access) provides an
abundance of health-related resources, though care must be taken in selecting
them as unreliable websites also exist.

The breadth and scope of the available web-based information has changed the
function of this book. For example, The Virtual Naval Hospital (available at
http://www.vnh.org) provides ready real-time on-line access to an entire medical
library. (The WEBsite provides order information for a CD-ROM version for those
without reliable internet access underway.) Each person responsible for medical
care at sea is strongly encouraged to familiarize themselves with the WEBSsite
and the available references it provides long before there is a medical crisis.
The midst of a medical emergency is not the time to begin exploring the contents
of this valuable resource. The Virtual Naval Hospital provides detailed protocols
and other information that is very useful in patient management and that is
beyond the scope of this book.
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Another resource available to the ship’s health care provider is the capability for
nearly constant real-time ship to shore communication. The ship’s health care
provider is no longer an “independent practitioner” except for minor complaints.
When a crew member has a serious illness or injury, the ship’s medical provider
should contact a shore based physician or other health professional. Modern risk
management requires this onshore back-up and consultation.

Arrangements for medical ship-to-shore communication must be made before
they are needed. A shipping line should make arrangements to assure every
ship’s captain has access via radio (or other communication device) to primary
care medical back-up with referral capability to the full range of medical
specialties. It is critical that these medical communication networks are
established before they are needed since there is not time to establish them in
the height of a medical emergency.

Various arrangements for this coverage are possible, and various payment
options also exist (fee-for-service, retainer, or a combination). To provide this
ship-to-shore medical coverage, numerous medical consulting firms have been
developed. They provide 24-hour primary care consultation with specialty
referral available. Some also provide assistance if a crew member requires
evacuation and/or medical care ashore in domestic or foreign ports.

Health care, in any setting, is a team effort. | hope that this book is helpful to
every member of the health care team who is trying to assure the safest of

voyages and the healthiest of crews.
9,7@ 997 - %@WA’

Joyce M. Johnson, D.O., M.A.
Rear Admiral, USPHS
Director, Health and Safety
U.S. Coast Guard
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CHAPTER

HISTORY, PHYSICAL
EXAMINATION AND BASIC
SUPPORTIVE CARE

INTRODUCTION

Care of the health impaired sea-goer is a challenge for the health care provider,
especially when there are miles separating the ship from shore. Some ships are
equipped with well-trained health personnel and very sophisticated equipment while
others rely on those with comparatively minimal training. This chapter will describe
some approaches and procedures to provide initial care and comfort until
professional health personnel and equipment are available to provide more definitive
care.

CREATING THE SICKBAY ENVIRONMENT

When the sea-goer, or patient, has a health complaint, it may range from a minor
problem, such as a common head cold, to a more serious problem, such as
appendicitis. The environment in which the patient is cared for should be a quiet
spot, away from the main corridor of activity and noise; yet visible at all times to those
caring for the patient. The ambient temperature should be comfortable. It should be
away from any areas where noxious fumes may be present. Preferably, the area
should also be a relatively safe spot, that is, an area not near the storage of gasoline
or explosives, especially if oxygen is needed in the care of the patient. The area
should be well-lit allowing observation of any changes in skin-color or behavior, yet
an area which will allow the patient to obtain needed rest as well.

The environment should contain an area where the patient can lie down, if needed. If
a formal sickbay is available, clean linens and blankets should be part of the standard
equipment. Other standard equipment should include thermometers (both one for
routine fever measurement and a rectal thermometer capable of low readings), blood
pressure cuff and sphygmomanometer, stethoscope, otoscope, ophthalmoscope,
tongue blades, flashlight, gloves and lubricant, reflex hammer, several washbasins,
(with water supply) and scale.
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COMMUNICATION

Many patients come to the sick bay because of pain or anxiety. The health care
provider should remain calm in his or her approach so as not add to the anxiety
already present, and not to create further pain. Although it may seem as if help and
assistance are miles away, most ships have some means of ship to shore
communication which the health care provider should not hesitate to use for advice
and consultation. Keeping the patient informed of what is going on at all times is
important to allay anxiety and provide reassurance, even in the face of uncertainty.

INITIALASSESSMENT

The traditional history and physical examination is comprehensive and complete.
The purpose of conducting an assessment is to collect and use data in clinical
decision making. A detailed description of the complete history and physical
examination is beyond the capacity of this book. Therefore, an abbreviated version
will be presented which is intended to serve as a guideline for the health care
provider when confronted with a health impaired sea-goer. Furthermore, special
emphasis will be placed on the problem-focused health history, which is used when
collecting data about a specific problem system or region.

Normally, patients seek initial assistance from the health care provider for a health
complaint, called the “chief complaint”. The patient begins by describing the problem.
The history includes the patient's verbalized memories, perceptions and
interpretations. This story provided by the patient provides some of the most
important information in determining what is likely to be wrong with the patient. The
patient's symptoms guide the focus and extent of the physical examination along with
further laboratory investigation, when available. Appropriate interventions will be
planned and initiated based on the findings of the history and physical examination,
and possibly, the laboratory data results.

PROBLEM - FOCUSED HEALTH HISTORY

The extent of the problem-focused health history will be determined by the
circumstances. It should be recorded legibly and in detail to provide an official
medical record on lined or unlined writing paper or in a formal chart and kept in a
safe, secure place to preserve the patient's confidentiality. It should be made
accessible only to health care providers or other individuals who have a right and a
need to know specific information about the patient's condition or care.

The record includes and should record: the date, time, and other identifying data,
such as age, sex, race or ethnicity, birthplace, and occupation. Generally, the history
will be targeted to a specific chief complaint. The “chief complaint” is a short
statement, recorded in the patient's own words and recorded in quotation marks. It
indicates the purpose for the patient's request for health care. It is not a diagnostic
statement. It should contain a notation of the problem's duration as well.
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The “chief complaint” is followed by the “history of present illness” (HPI) section.
The present illness section describes the information relevant to the chief complaint.
It should be a clear concise account of the problem for which the patient is seeking
care and presented in chronological narrative order. It should contain the onset of
the problem, the setting in which it developed, duration, precipitating factors, its
manifestations, and any past treatments. The principal symptoms should be
described in terms of location, quality, quantity or severity, timing, the setting in which
they occur, factors that aggravate or relieve them, and any other associated
manifestations. The present illness section should include the patient's response to
the problem and what the patient thinks has caused the problem.

The “past medical history” (PMH) section contains information about all of the
patient's major health problems. Usually, this will include childhood ilinesses,
accidents and disabling injuries, hospitalizations, operations, and major ilinesses.

Following the past history is the current health information section, which contains
data about all major, current health-related information. This includes allergies,
habits (such as alcohol ingestion, use of tobacco, drugs, and caffeine), medications
taken regularly (prescription and over-the-counter medications), diet, exercise and
sleep patterns.

The family history section contains data about the general health of the patient's
blood relatives, and immediate family including spouse and children. The purpose is
to identify any illnesses of an environmental, genetic, or familial nature that might
have implications for the patient's current health problem(s).

Finally the review of systems (ROS) section contains data about the past and
current health of each of the body systems. The ROS begins with a general review
of the usual state of health, such as usual weight, any weakness, fatigue, fever.
Then it progresses in a head to toe manner, reviewing each body system. The usual
manner of progression is as follows: general, skin, head, eyes, ears, nose and
sinuses, mouth and throat, neck, breasts, respiratory, cardiac, gastrointestinal,
urinary, genital, peripheral vascular, musculoskeletal, neurologic, hematologic,
endocrine, and psychiatric. The purpose is to identify any problems not uncovered
previously in the history. In the problem-focused health history, emphasis will be
on the system involved in the chief complaint unless otherwise indicated.

Common conditions which might be asked about each body system include:

General: Usual weight, weight changes i.e. clothing fitting differently, weakness,
fatigue, fever.

Skin: Rashes, lumps, sores, itching, dryness, color changes, changes in hair or nails,
hair loss.

Head: Dizziness, headaches, trauma to head, pain, faintness.
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Eyes: Vision, cataracts, changes in visual fields or vision, pain, double or blurred
vision, spots, glaucoma, infections, redness, drainage, date of last eye examination,
glasses or contact lenses.

Ears: Hearing acuity, infections, earaches, buzzing or ringing, hearing devices, pain,
vertigo, and discharge.

Nose and sinuses: Smelling ability, discharge, nose bleeds, sinus infections,
frequency of colds, hay fever, nasal stuffiness.

Mouth and throat: General condition of teeth and gums, bleeding or swelling of
gums, dryness, difficulty swallowing, change in voice, hoarseness, sore throats,
dentures, sore tongue, lesions, (i.e., sores, wounds, injuries or unusual tissue
changes), unusual odors.

Neck and nodes: Lumps, node enlargement, pain with movement or palpation,
swelling, tenderness, stiffness in neck.

Breasts: (for men and women) Lumps, pain, discharge from nipples, dimples,
discharge, masses.

Respiratory: Cough, sputum, bloody sputum, past diagnoses of respiratory diseases,
dyspnea (difficulty breathing), number of pillows needed to sleep at night, and
wheezing.

Cardiac: Chest pain, high blood pressure, past diagnosis of cardiac diseases,
swelling in ankles or legs, date of last electrocardiogram (EKG).

Gastrointestinal: Difficulty swallowing, appetite, regurgitation (vomiting or spitting up),
changes in bowel habits, past diagnosis of gastrointestinal diseases, abdominal pain,
constipation, diarrhea, indigestion, infections, jaundice, nausea, vomiting, rectal
bleeding, rectal pain, changes in stool color, constipation, hemorrhoids.

Urinary: Frequency of urination, changes in stream, painful or burning on urination,
flank pain, blood in urine, urination at night, large amounts of urine, stress
incontinence, urgency, urine odor changes, past diagnosis of urinary tract diseases,
stones.

Peripheral vascular: Leg cramps, varicose veins, clots in veins, pain, hot red areas
on legs, swollen, edematous ankles.

Musculoskeletal: Muscle or joint pain, stiffness, arthritis, gout, backache, redness,
heat, limitation of range of motion, fractures.

Neurological: Fainting spells, blackouts, seizures, weakness, numbness, tingling,
loss of consciousness, changes in speech patterns, tremors, past diagnosis of
neurological diseases.

Endocrine: Thyroid trouble, heat or cold intolerance, diabetes, excessive thirst or
hunger.

Genital: Depends on age and gender of patient.

The extent to which each system described above is reviewed will depend on the
problem identified in the problem-focused health history.




PHYSICAL EXAMINATION

The physical examination follows the history, and like the history, can be
comprehensive or focused on a specific body system or region dependent on the
symptoms described by the patient. The health care provider will need to decide how
extensive the physical examination should be. Influencing factors will be the patient's
condition, symptoms, and demographic characteristics such as age and sex. An
abbreviated version of the complete physical examination will be described in this
section. The equipment needed is described in the beginning of this section. While
the history includes subjective information from the patient, the physical examination
is the objective information which is observed or measured by the health care
provider.

Four basic assessment techniques are involved in the physical examination that is,
inspection, palpation, percussion, and auscultation. All four are employed in the
head to toe systematic physical examination of the patient. Inspection is the act of a
thorough visualization, or looking at the patient's body parts. Palpation involves the
use of the examiner's own hands to augment and verify the data gathered in
inspection. The examiner uses the most sensitive parts of his or her own hands and
may assess individual structures within the body cavities for position, size, shape,
consistency and mobility. Detection of masses is done with the examining hand, as
well. It is important to remember to always palpate painful and tender areas last.
Percussion involves striking an object to elicit a sound or reaction of a body part. It
may involve use of both hands at the same time, or the hand as a fist, or a
percussion hammer. The sound that is produced is due to the vibrating structures
underneath indicating the state of the structure being struck. Auscultation is the act
of listening to the sounds produced by the human body, particularly those produced
by the lungs, heart, and abdominal organs. This is normally done with a
stethoscope. The bell-type head with a diaphragm stethoscope is recommended.

The physical examination begins with an initial survey or general inspection of the
patient. The health care provider observes the general state of health, level of
consciousness, stature, symmetry, weight and nutritional status, mental status,
speech, general skin condition, any signs of distress or disorder. The visual
inspection survey proceeds in a head to toe manner.

Next, the patient's vital signs: the blood pressure, pulse, respiratory rate, and
body temperature are measured and recorded. Two methods exist for obtaining
blood pressure measurement readings. Blood pressure is most commonly
measured indirectly with a sphygmomanometer and stethoscope. The other method,
less commonly used, is the palpation technique. To use a blood pressure cuff and
stethoscope:

= Assist the patient to a comfortable sitting position, arm slightly flexed, with the
forearm supported at heart level with the palm turned up. Expose as much of
the upper arm as possible with no tight constrictive clothing to obstruct blood
flow or interfere with reading. The patient should have rested for at least five
minutes before taking the blood pressure reading. When possible, have the
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patient avoid smoking for 30 minutes before taking the blood pressure
reading. Either the right or left arm may be used.

= Palpate the brachial artery. Position the cuff about 1 inch above the brachial
artery pulsation (about at the area where the inner crease of the elbow
occurs). Center the arrow marked on the cuff directly over the brachial artery.

= Be sure the cuff is fully deflated. Wrap the cuff evenly and snugly around the
patient's upper arm. Position the manometer so that is visible. The cuff
diameter should be 20% to 25% wider than the arm. If the cuff is too narrow,
the blood pressure readings will be erroneously high; likewise, if the cuff is too
wide, the blood pressure readings will be erroneously low.

= |f the patient's normal blood pressure is unknown, inflate the cuff to a pressure
that is approximately 30 mm Hg above the point at which the patient's radial
pulsation disappears. Fully deflate the cuff and wait at least 30 second before
the next step.

= Put the stethoscope ear pieces in your (the examiner’s) ears.

= Relocate the brachial artery and place the diaphragm or flat piece of the
stethoscope over the artery.

= Screw the valve tightly closed and inflate the cuff again to at least 30 mm Hg
above where the brachial artery pulse was felt.

= Slowly release the valve allowing the air to deflate from the cuff. It should fall
about two to three mm Hg per second. Make careful note of the point on the
manometer where the first clear sound is heard. This is the systolic reading.
Continue slowly deflating the cuff making special note of the point where the
sound is no longer heard or disappears altogether. This is the diastolic
reading.

= At the point where all sounds disappear, deflate the cuff rapidly removing it
from the patient's arm. The patient’s blood pressure is the systolic/diastolic
reading

Keep in mind that during anxiety or stress, the blood pressure may become elevated.
A single elevated blood pressure reading is an indication that the blood pressure
needs to be retaken. The Joint National Committee on Detection, Evaluation, and
Treatment of High Blood Pressure recommends that hypertension, elevated blood
pressure, should be diagnosed only when a higher than normal level has been found
on at least three consecutive readings.

The systolic blood pressure is the first sound heard and is recorded as the upper
level while the diastolic blood pressure is the point where sound disappears and is
recorded as the lower level. A blood pressure reading might be recorded as follows:
130/78.
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Using the diastolic blood pressure readings, the Committee created the following
categories:

Severe hypertension > 115 mm Hg
Moderate hypertension 105 - 114 mm Hg
Mild hypertension 90 - 104 mm Hg
High normal blood pressure 85 -89 mm Hg
Normal blood pressure < 85 mm Hg

The Committee also categorized blood pressure by the systolic level, particularly
in the case in which the diastolic blood pressure is less than 90 mm Hg, as
follows:

Isolated systolic hypertension > 160 mm Hg

Borderline isolated systolic

hypertension 140-159 mm Hg

Normal blood pressure <140 mm Hg

Several electronic devices are available for taking and recording blood pressure and
pulse. They must be calibrated for accurate results.

The pulse is another standard parameter measured as part of the patient's vital
signs. The peripheral arterial pulse is a pressure wave transmitted from the left
ventricle to the root of the aorta and to the peripheral vessels. The radial pulse at the
patient's wrist is the site commonly used to assess the heart rate. This measure of
peripheral pulsation gives an indication of cardiac function as well as perfusion of the
peripheral tissues. The characteristics normally noted include rate, amplitude
(indicating volume), rhythm, and symmetry. The rate is considered normal between
50 and 100 beats per minute as defined by the American Heart Association. Rates
more than 100 beats per minute are suggestive of abnormality, particularly in the
absence of physical exertion. If the rate and rhythm appear normal, count for 15
seconds and multiply times four; if the rate is unusually fast or slow, count it for a full
60 seconds. When the rhythm appears irregular, listen with the stethoscope to the
actual heart contractions over the site of the heart on the patient's chest, just left of
the center, and count the rate there. Also note the rhythm.

Respiratory rate is measured as the number of breaths per minute. Depth and ease
of respiration is also noted.
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Temperature is discussed in the section on hypothermia/hyperthermia

UNIVERSAL PRECAUTIONS

It is important to avoid contact with the patient's body fluids to
minimize the possibility of transmitting pathogenic organisms.
An effective measure is to wear disposable gloves when
examining the patient. Disposable nasal specula and tongue
blades must be available and appropriately disposed of after
use. Wash hands before putting on gloves and after taking
them off when examining each patient.

Skin: The skin is inspected and palpated during the general overall survey. Observe
for the moisture, texture, temperature, mobility and turgor of the skin. Skin turgor is
the degree of fullness and elasticity observed in the skin, indicating circulation and
hydration status. If there are lesions present, identify the location, size, note the
configuration of any grouping of arrangement of the lesions, note the color, describe
any other qualities and try to identify the type of lesion.

Head and Neck: The head is inspected by observing the position of the head and
noting any unusual movements, size, shape, and symmetry of the skull. The neck is
inspected for symmetry and stability in the usual position. Assessment of muscle
function is done by checking for the range of movement by flexion, extension, and
lateral rotation from side to side. The patient should be able to do this freely,
smoothly and without experiencing pain or dizziness. The midline neck structures
are palpated for presence of masses and for enlarged lymph nodes.

The thyroid gland is palpated for enlargement and nodules. Generally, the
normal thyroid gland is not palpable. The thyroid may be examined with the
health care provider standing either in front of or behind the patient. However,
it is easiest to examine standing behind the patient and using both hands to
palpate the thyroid. With the patient's head slightly extended, the fingers are
used to feel for the size, shape, consistency of the gland, and to identify any
nodules or tenderness over the thyroid gland. Ask the patient to swallow and
then palpate the thyroid gland as it rises during swallowing. If the thyroid is
palpated, it should normally feel firm or hard to the examiner's fingers. A
palpable mass of 5 mm or larger is considered to be a nodule; and, the
location and size should be described. Every palpable mass requires a
diagnostic follow-up.

Ears, Nose and Throat: Examine the external portions of the ear for position,
size, symmetry, and presence of lumps or lesions. If gently palpating the area in
front of the ear and manipulating the tip of the outer ear produces pain, the patient
may have an external otitis. The internal portions of the ear are examined with the
otoscope, using the largest ear speculum that the ear canal can accommodate. It is
best to tip the patient's head toward the opposite side from the ear, which is being
examined. Grasp the tip of the ear and gently pulling it upward, back, and slightly
out. This helps to straighten the ear canal and makes it easier to visualize the middle
ear structures. Insert the otoscope into the canal in a slightly downward and forward
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manner. The auditory canal should be inspected for cerumen (wax), redness, and
swelling.

The tympanic membrane is examined for color and identification of
landmarks. The tympanic membrane in healthy people has a translucent
pearly, gray appearance. Occasionally, some membranes have white flecks
or plaques on them indicating previous healed inflammatory disease. A light
reflex, or cone of light, is normally present. This triangular cone of reflected
light is seen in the anteroinferior quadrant of the tympanic membrane (i.e., the
lower quadrant of the membrane located toward the front of the head). The
periphery of the membrane should be inspected for perforations. Fluid behind
the middle ear is sometimes visible. Redness and bulging of the tympanic
membrane is not normal.

Finally, auditory acuity may be assessed by a simple whisper test, testing
one ear at a time. First, the opposite ear is occluded by cupping one’s hand
over the that ear. Then standing 1-2 feet away from the patient, a phrase or
several words are whispered by the examiner. The patient is asked to repeat
the words or phrase. To prevent lip-reading, the examiner may stand behind
the patient, or if not feasible, the patient may be asked to close his or her
eyes. Other bone and air conduction tests involve the use of a tuning fork and
are normally performed when hearing is diminished.

The external nose is inspected for shape, size, color, and symmetry. The
outer nostrils are inspected for flaring or discharge of mucous or fluids.
Flaring is the expansion of motion of the ends of the nostrils outward and may
indicate breathing difficulties. The assessment of the ability to identify
fragrances will be discussed in the neurological examination. The nasal
cavities are inspected with an otoscope with a short wide speculum. Both the
upper and lower portions of the inner nose may be visualized. The nasal
passages should appear narrow and the nasal mucosa should be pink. Note
the nasal septum and any deviations, inflammation or perforation. Palpate the
frontal sinuses by pressing up from under the eyebrows on each side. The
maxillary sinuses can be palpated over the maxillary areas on the cheeks.
Both areas can be percussed by lightly tapping with the examiner's index
finger to determine any pain or discomfort in the area. Localized tenderness
with pain in the area of the sinuses coupled with nasal discharge is suggestive
of frontal or maxillary sinusitis.

The mouth and throat are inspected beginning with an external inspection of the
mouth and jaw area. If dentures are present, the examiner asks the patient to
remove them, so the entire mouth can be inspected. The oral mucosa normally
appears light pink in color and moist with saliva. Use of a tongue blade will facilitate
the moving of the tongue and cheek aside to inspect all structures. The teeth and
gum areas should be inspected, and, missing teeth noted. The patient's palate and
uvula are inspected. The patient is asked to repeat "Ah" and the rise of the soft
palate and uvula are noted. Presence or absence of tonsils are noted.
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Eyes: The eye examination can reveal information about both local and systemic
health and disease processes of patients. Visual acuity for distance vision is
assessed with the use of the traditional Snellen eye chart. Measurement of 20/20
vision means a patient can read 20mm letter at 20 feet. To test for near vision have
the patient read a newspaper and note the distance at which the print is readable.
One eye at a time is tested with the other eye covered lightly with anything opaque,
but not the patient's fingers pressing against the closed eye. Patients with corrective
lenses are tested both with and without the lenses which allow for an assessment of
the correction. Eyelids and eyelashes are inspected for position, color, lesions,
infection, or swelling. The conjunctiva and sclera are inspected by moving the
lower lid downward over the bony orbit and having the patient look upward; the
examiner observes for the presence of any swelling, infection, or foreign objects and
the vascular pattern. Pupils are inspected for size, shape, and equality; and reaction
to light. Normally, the pupils are round and equal in size. In a darkened room, a
bright light, such as a flashlight, is directed into each pupil from the side of the eye,
one at a time. The examiner observes for a constriction reaction in both the eye
being examined as well as in the opposite eye. This reaction should occur
concurrently in both eyes.

Eye movement is controlled through the coordinated action of six muscles
collectively known as the extraocular muscles. Each of these muscles can be
tested by asking the patient to move the eyes in the direction controlled by
that muscle. These six muscles move the eye in a lateral (right to left)
movement, and in a vertical (up and down) movement, and in a slanting (in an
X) movement. Instruct the patient to follow the examiner's fingers in these
same directions just described. Both eyes should move together in a parallel
manner.

The ophthalmoscopic examination is performed next. This examination
may be performed in a slightly darkened room to facilitate dilation of the
patient's pupils. With the patient staring at a distant object in the room, the
examiner approaches the patient by holding the ophthalmoscope in the same
hand as the patient's eye to be examined. So, if the right eye is to be
examined, the examiner holds the ophthalmoscope in the right hand. At
about 15 inches away from the patient, with the light beam focused on the
pupil, the examiner should be able to see the red reflex, or an orange glow in
the patient's pupil. The recommended order of the structures to be examined
is as follows: 1. optic disc, 2. retinal vessels, 3. retinal background, 4.
macular area. The optic disc is examined for size, shape, color, margins, and
the physiologic cup. The retinal vessels are examined for color, arteriovenous
ratio, and any crossings of vessels.

Chest and Lungs: Assessment of the chest and lungs involves inspection,
palpation, auscultation, and percussion. The approach is a systematic one. While
examining one side of the chest and lungs, the other side serves as the comparison,
noting differences and abnormalities. The patient remains in a sitting position. The
examiner may begin on the top (superior) and work down to the bottom (inferior), or
vice versa, or begin in the front (anterior) and work around to the back (posterior), or




vice versa. The examiner should always use a systematic approach regardless of
where he or she begins the exam. Inspection of the chest is performed to assess
the skin, respiratory pattern, and overall symmetry of the thorax. Palpation is
performed next to identify any tender areas, palpate any observed abnormalities, and
to assess respiratory expansion. Percussion is performed over the chest to assess
the intensity, pitch, duration, and quality of the underlying tissue. Normal peripheral
lung tissue resonates on percussion, the normal tone is loud in intensity, low in pitch,
long in duration, and hollow-like in quality. Hyperresonance is an abnormal
percussion tone in adults. Several areas should be percussed with one side serving
as the comparison for the other side. Auscultation requires the diaphragm of the
stethoscope. The patient is instructed to breathe through the mouth and inhale more
deeply and slowly than normal. The examiner listens to the breath sounds for
several full respiratory cycles. The normal breath sounds heard over the lung tissue
are called vesicular breath sounds with the inspiratory phase more audible than the
expiratory. Over the major bronchi, the normal sounds are bronchovesicular sounds
in which the inspiratory and expiratory are equal in duration, and more moderate in
pitch and intensity than the vesicular sounds. Over the trachea, the normal breath
sounds are called bronchial sounds which are high-pitched, loud sounds with a short
inspiratory phase and lengthened expiratory phase. There may be an audible gap
separating the two phases.

Sounds which are abnormal are known as adventitious or added sounds
which are superimposed on the patient's breath sounds. The two most
common sounds are likely to be crackles and wheezes/rhonchi. Crackles are
discontinuous sounds which are intermittent, brief, nonmusical in nature.
Taking a piece of head hair and rolling it back and forth between the fingers
very close to one's outer ear can closely simulate the sound of crackles.
Crackles can be either fine, (soft, high pitched and brief in duration) or coarse
(somewhat louder, lower pitched, not as brief). Wheezes and rhonchi are
more continuous sounds which last notably longer than crackles and have
more of a musical quality to them. Wheezes are relatively high pitched with a
hissing, shrill-like quality, whereas, rhonchi are more relatively low pitched
with a snoring quality. When these continuous sounds are heard, it suggests
a narrowing of the air passageways which can be due to a tumor, foreign
body, or more generalized situations such as bronchospasm, accumulated
secretions or edema of the bronchial mucosa.

Heart: The examination begins with the patient in the supine or lying position. A
stethoscope with both a diaphragm and bell piece will be needed for this
examination. Inspection and palpation are performed to determine the presence and
extent of normal and abnormal pulsations over the precordium (area of the chest
directly over the heart). They may be manifested as the apex beat over the heart
area on the chest or as heaves or lifts of the chest as the heart beats. The force and
contraction of the left ventricle may produce a visible pulsation which, when felt with
the examiner's hand, is referred to as the apical impulse. Five prominent areas to
become familiar with in describing the heart assessment findings are: right 2nd
interspace, left 2nd interspace, left sternal border or right ventricular area,
apex or left ventricular area, and the epigastric area. Percussion has limited
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value in assessment of the heart. Auscultation is done at the five areas just
mentioned as well as in other areas as well. The stethoscope diaphragm is used
to detect the high-pitched sounds, like the first and second heart sounds, or S1 and
S2, murmurs, and pericardial friction rubs. The bell piece is more likely to detect the
more low pitched sounds like the third and fourth heart sounds, or S3 and S4, and
other murmurs. The examiner should listen at each of the five areas, paying
particular attention to the location and intensity of each sound, and for the presence
of any "splitting" of the sounds. Sounds that are heard in between the sounds should
be noted. Sounds that are heard in between the regular heart sounds may be
accentuated by having the patient sit up, lean forward, exhale completely and stop
breathing momentarily in expiration. The examiner listens carefully along the left
sternal border and at the apex. Allow the patient to breathe normally, periodically
catching his breath throughout the exam.

Abdomen: The abdomen is best assessed with the patient in the supine position
(lying on the back) with an empty bladder. Taking the time to make the patient as
relaxed as possible will facilitate the examination. Inspection of the abdomen
requires a good lighting source. Examination for symmetry, distention, masses, skin
condition (striae or stretch marks, color, scars, venous patterns, condition of the
umbilicus), effect of respirations on abdominal movement, and visible peristalsis is
included. Auscultation is employed next before palpation or percussion which may
stimulate peristalsis. The examiner should listen with the diaphragm piece in all four
quadrants of the abdomen. The examiner should listen for the presence or absence
of peristaltic sounds, and, vascular sounds. The sounds of air and fluid moving
through the gastrointestinal tract are easily audible and produce high pitched,
gurgling noises about every five to 15 seconds. The frequency of sounds is related
to digestion. The absence of peristalsis may be due to disease including obstruction.
Palpation is performed after ascertaining the presence of any painful areas. First,
light palpation is used to identify muscle resistance, abdominal tenderness and some
superficial organs and masses. Deep palpation is then used to delineate abdominal
masses and deeper structures. Percussion is employed to detect fluid, gaseous
distention, and to assess the more solid structures in the abdominal cavity, such as
the liver and spleen. Tympany (a low-pitched, drum like sound) is the characteristic
sound of abdominal percussion.

Musculoskeletal system: The musculoskeletal assessment is an evaluation of the
function and structure of the human body. The ability of the body to move is
dependent upon the joints and muscles being able to execute the full range of motion
for each particular joint. The examiner should note the coordination, speed, strength
of motion, and any clumsy, awkward, or involuntary motions. Inspection includes
noting symmetry, contour, size, gross deformities, any swelling or edema, painful
areas, ecchymoses (bruises), and general posture and body alignment. Beginning
with the head and neck area, the temporomandibular joint and the cervical spine can
be assessed with the patient sitting up. The hands, fingers, elbows, shoulders and
related structures are assessed by putting each joint through a full range of motion.
One side of the patient is compared with the other to note asymmetry and to identify
abnormalities. The ankles and feet, knees and hips are also assessed for full range




of motion. The patient's spine is inspected for the normal curvature. The
assessment includes palpation of the joints; if pain is present, the painful and tender
joints are palpated lightly. If during inspection, any abnormalities are observed, these
should be palpated. The usual sequence for performing the assessment of the joints
is inspection, palpation, range of active and passive motion, and muscle strength
testing.

Neurological: The neurological assessment is quite detailed. In most apparently
healthy individuals, a screening assessment is adequate. Also, some portions of the
neurological assessment can be included in the assessment of other systems, such
as the musculoskeletal system. Generally, the neurological assessment can be
organized into the following: mental status and speech, cranial nerves, motor
system, sensory system, and reflexes. A brief explanation will be offered in each of
these. Mental status and speech include the patient's appearance, general
behavior, affect, mood, motor activity, speech, orientation, thought processes,
judgments and memory. The individual's level of consciousness is particularly
important as an indication of awareness and responsiveness to his or her
experiences. A tool used is the Glasgow coma scale, which describes the state of
consciousness during or following coma. All 12 cranial nerves can be assessed.
The examiner can observe the patient during portions preceding the actual
examination for assessment of some of the cranial nerves. The motor system can
be screened by observing for involuntary movements or abnormal positions,
observing for muscle bulk, assessing the muscle tone, and testing for rapid
alternating movements in the hands. The sensory assessment includes checking
for pain and temperature in the hands and feet, position and vibration in the hands
and feet, and comparing light touch in both arms and both legs. Reflexes are
assessed by striking over the tendon briskly and observing the response elicited.
The commonly tested deep tendon reflexes include: biceps, triceps, abdominal,
knee, ankle, and plantar. Reflexes can be graded on a 0 to 4+ scale; 4+ indicating a
very brisk hyperactive response, 3+ indicating a brisker than average response, 2+
indicating an average or normal response, 1+ indicating a diminished, low normal
response, and 0 is the absence of any response.

Genitalia: Except when specifically related to the chief complaint, the genitalia exam
would usually not be expected to be done at sea aboard a vessel. If rape or sexual
assault is reported, forensic, as well as medical, issues must be considered.

Assessment Summary: Once the health care provider completes the history and
physical assessment, it is necessary to review all notations and to devise a list of all
significant problems identified during this process. This final problem list or summary
of problems are known as the assessment summary and usually is written as the
final section of the health assessment. The assessment summary assists the health
care provider in determining what the health care problems are, and what actions to
take to resolve them.




FLUID THERAPY

Maintaining hydration is usually taken for granted. However, the availability of
adequate fluids is essential to maintain normal body functioning. Although a person
can go without food or nutrition for a fairly long period of time, no one can survive
very long without fluids.

Dehydration

Dehydration is a progressive loss of body fluids and electrolytes (body salts) altering
the internal chemical environment of the body. Since the human body only operates
within narrowly defined limits of chemical and fluid balances, these alterations lead to
decreasing ability to function. If left untreated, dehydration results in a downward
spiral that further depletes essential fluids and electrolytes (primarily water,
potassium, sodium chloride and bicarbonate and resulting changes in acid-base
balance). These fluids and electrolyte shifts can lead to altered mental status,
headaches, weakness, cramping, fainting, convulsions, shock, coma and even
death. Dehydration is common in people laboring in hot environments such as those
found in the working areas inside of a ship. Such individuals are often at least 3
percent dehydrated and do not easily replace fluid lost by exertion, in spite of the
availability of customary fluids to drink. Much of this fluid and electrolyte loss can be
explained by the sweating process which can account for fluid loss of up to 1.5
liters/hour. Sodium and potassium are also lost by sweating, but because of the lost
water's effect on circulating blood volume, the loss of water is usually more acutely
important than is the loss of electrolytes.

Additional common causes of dehydration include vomiting, severe diarrhea, chronic
or acute blood loss, alcohol withdrawal, burns, diabetic ketoacidosis, hyperventilation,
sweating and increased insensible losses secondary to high body temperatures.
Some medicines that increase urinary output or increase gastrointestinal motility can
also lead to dehydration. Another common cause of dehydration is simply
inadequate fluid intake due either to non-availability, inconvenience, or severe iliness.
In a marine environment, prolonged exposure to elements or immersion in seawater
can also result in dehydration.

In the adult, assessment of hydration status is often based on observation of
clinical signs and symptoms. The heart rate and respiratory rate both increase.
Urine output, skin turgor, mental status and muscular strength decrease. The patient
frequently complains of feeling weak or dizzy when in the upright position. The
specific gravity of the urine increases with dehydration as the urine becomes more
concentrated until urine output stops as a fluid saving adaptation by the kidneys.

The most specific test for determining fluid status is postural vital signs. This is
because changing from a lying to a standing position tends to cause pooling of
circulating fluid volume in the large blood vessels of the legs and trunk. A normal,
non-volume depleted person rapidly adapts to these postural changes by
vasoconstriction of the vessels where blood tends to pool. This adjustment is not
possible for the volume depleted person whose vasoconstriction potential has




already been utilized to maintain adequate circulation in the face of substantial fluid
loss.

Measuring postural vital signs as the patient changes position, comparing
changes in pulse and blood pressure provides the information necessary for making
rehydration clinical decisions. Be certain to protect the patient from fainting and
falling during the assessment of postural vital signs to prevent injury. After having the
patient lie flat on his back for one minute, measure the blood pressure and pulse in
that position. Next, have the patient sit up to a 90-degree angle with the legs hanging
down in a dependent position. Wait one minute and retake the blood pressure and
pulse in the changed position. Finally, have the patient stand upright in a vertical
position and after waiting one minute again, obtain the blood pressure and pulse in
the changed position. If significant changes occur in level of consciousness or if
dizziness develops or worsens or the patient's symptoms become acute when
moving from lying to sitting or standing position, consider the test positive. Postural
vital signs change (from lying to sitting or standing) that result in a decreased systolic
blood pressure of 20 mm Hg or more, or an increased pulse rate of 20 beats/minute.
or more, indicate a positive test result. The patient should be considered
hypovolemic and in need of fluid replacement. The patient may experience
weakness, dizziness, visual disturbance or even fainting during the test. These
symptoms are usually eliminated by having the patient lie down again and by
rehydration. Such a response to changes in position should be considered a
symptomatically positive test.

Treatment of Dehydration

Once a patient has become dehydrated the two available routes of fluid replacement
are oral and intravenous. There are objectives of treatment:

= Rehydration and prevention of further dehydration
= Specific treatment of the underlying cause
=  Symptomatic treatment to decrease discomfort

Oral replacement should attempt to replace both fluids and electrolytes lost in the
dehydration process. Sodium and glucose transport are coupled in the small
intestines because the presence of glucose stimulates the intestinal absorption of
water and solutes. For this reason, oral rehydration solutions should contain water,
sugar and salt. The World Health Organization (WHO) recommends a solution of 20
grams of glucose, 3.5 grams sodium chloride, 2.5 grams sodium bicarbonate, and
1.5 grams of potassium chloride added to 1 liter of water. A reasonable
approximation of this can be made by adding 1 % tablespoons of sugar, Y2 teaspoon
of table salt, 3/4 teaspoon of baking soda and 1/4 teaspoon of salt substitute to a liter
or quart of water. The resulting solution can be seasoned to taste by adding lemon
juice, punch concentrate or dissolved flavored gelatin mix. Starting with starchy
water in which rice, potatoes or pasta have been boiled adds sugar polymers to the
electrolyte solution to speed the absorption of water and solutes.




Intravenous (IV) rehydration is best accomplished with an isotonic solution of either
Half Normal Saline or Lactated Ringer's solution. These IV fluids tend to stay in the
vascular system and support circulation longer than fluids containing glucose, which
is drawn out of circulation faster. Additionally, 10-20 milliequivalent (mEq) of
potassium chloride (KCL) and 25-50 mEq of Sodium Bicarbonate (NaHCQO) may be
added to each liter of IV fluid if labwork shows the patient to be hypokalemic (low
potassium K) or acidotic due to dehydration. Rehydration fluids are to be given to the
otherwise healthy patient until:

= the patient can maintain normal urine output levels of 50-100 mi/hour for
an adult.

= the urine color approaches a light yellow (straw) color

= the specific gravity returns to normal range (1.003-1.023)

= reduced clinical signs and symptoms of dehydration mentioned earlier

Adequate oral electrolyte maintenance solution should always be made available to
people in working environments where the risk of dehydration is evident. Several
commercially prepared solutions are readily available in grocery stores. Oral
maintenance solutions are similar to rehydration solutions, but the amount of sodium
chloride can be cut in half. Mixed with crushed ice to form a slushy drink, this
solution will replace fluid and electrolyte losses if taken in good quantity by people
working in hot environments. This same maintenance solution can be used after
rehydrating a patient to avoid further depletion of fluid and solutes.

If possible, the underlying cause of fluid and electrolyte loss should be identified and
treated. If vomiting is the cause, an anti-emetic may be useful. Diarrhea with blood
or white blood cells in it may require specific antibiotic therapy. Fluid replacement by
itself will greatly reduce the discomfort level for the patient and relieve the dizziness
experienced when standing. Acetaminophen may be given for headache or fever.

Early communication with medical specialists ashore is critical in taking care of a
markedly dehydrated patient at sea. Be prepared for questions about the patient's
underlying cause of fluid loss. Also, have current vital signs including postural
measures of pulse and blood pressure in lying, sitting and standing positions. The on
shore medical consultant will also want to know about current symptoms and
response to treatment provided. If possible, measure and record urine output and be
prepared to provide information on how much urine the patient is producing per hour.
With awareness of the serious nature of dehydration and early recognition, treatment
and rehydration can frequently be conducted without need of highly sophisticated
medical care facilities.

HYPOTHERMIA AND HYPERTHERMIA

With frequent exposure to water, sun, and weather, the sea-goer risks serious and
potentially fatal effects from a body temperature which may become too high or too
low. Prevention is the best medicine. The sea-goer must dress appropriately for the
conditions, be vigilant and respond to changing weather and seas. This includes
outfitting the vessel with all recommended safety gear and appropriately using it, a




complete first aid kit including blankets, knowing how to get medical assistance,
eating nutritious foods, drinking adequate non-dehydrating fluids, avoiding alcohol
and minimizing caffeine, and maintaining good overall health.

The normal body temperature is 37° Centigrade or 98.6° Fahrenheit. The conversion
between Fahrenheit and Centigrade is: °C = 5/9 (°F - 32) and °F = 9/5°C + 32.
Hypothermia refers to a body temperature below the normal level. Hyperthermia
refers to a body temperature above the normal level. However, every person is
different and there is a range within which the temperature may still be considered
normal. A temperature of 36.5° Centigrade (97° Fahrenheit) to 37.2° Centigrade (99°
Fahrenheit) is generally considered normal variation.

The body has three general temperature zones. The superficial zone is the
temperature of the skin and is influenced by the air temperature. The intermediate
zone is the temperature of the muscle and tissue under the skin. The core zone is
the innermost zone and the temperature of the body's inner organs including the
heart, liver, kidneys, and brain. The core zone can be several degrees higher than
the superficial zone. When assessing the body's temperature, the core zone should
be assessed. All temperatures in this section refer to core temperatures (e.g. rectal,
esophageal, gastric or tympanic.) Of these, the esophageal temperature correlates
most closely with the heart temperature, although the rectal temperature is more
easily measured. When assessing an individual’'s temperature that is either rising or
falling to dangerous levels, one should rely strictly on the core temperature.

The inability to maintain a normal body temperature can have many causes. In
addition to exposure to the elements, some causes of hypothermia or hyperthermia
are endocrine conditions, such as abnormalities of the thyroid gland; brain lesions
such as tumors, or strokes; spinal cord injuries; alcohol consumption; infection;
drugs; anesthesia; and inadequate fluid or nutrition. Hypothermia and hyperthermia
may range from mild to profound. Survival depends upon the body’s core
temperature, the length of time the sea-goer remains in the abnormal state of
temperature regulation, how the body responds, and treatment interventions. As
body temperatures rise or fall to dangerous levels, medical assistance should be
sought and the advice thoroughly followed.

Hypothermia

Hypothermia occurs when a person's body temperature drops below the normal
range. ltis a serious condition and can endanger the life of a person, if left untreated.
People at sea can become hypothermic when they get wet and cold, and when they
are in cool or windy places without proper clothing or protection. Hypothermia often
accompanies drowning. Some medical reasons for hypothermia include
environmental exposure, hypoglycemia (low blood sugar), diseases of the adrenal
glands and pituitary gland, poor nutrition, Parkinson's disease, alcohol toxicity,
medications for depression and sedation, some illicit or "street" drugs, rapid infusion
of cold intravenous fluids, and stroke.




There are three stages of hypothermia with differing signs and symptoms in each
one. The elderly and those individuals who are intoxicated may not demonstrate
symptoms or signs reliably. Keeping this exception in mind, the stages are as
follows:

= The first stage is mild hypothermia (32.2°C to 35°C or 90°F to 95°F).
Common signs and symptoms will include uncontrolled shivering mental
changes, poor judgment, confusion, poor coordination, difficulty walking,
clumsy use of hands, difficulty talking, and drowsiness.

*= The second stage is moderate hypothermia (27.8°C to 32.2° C or 82°F to
90°F). Common signs and symptoms include irregular heart beat, a slowed
heart beat (about 2 of normal) and metabolism (about 2 of normal). Pupils
frequently do not react to light, shivering stops, and probable loss of
consciousness may follow.

* The third stage is deep hypothermia (<27.8°C or <82°F). Common signs
and symptoms in this stage include the absence of reflexes, breathing may
cease and the heart may stop. At these temperatures, there are documented
cases of survival, even with no heart beat or breathing.

Cardiopulmonary resuscitation (CPR) should be attempted and continued until
the body temperature is warmed to the normal range before discontinuing and
determining that the patient is dead. It is important to remember that a cold or
hypothermic patient should not be pronounced dead until they have been
warmed.

Most thermometers only register down to 94° F, so unless there is a special low
reading thermometer available, it is nearly impossible to obtain the patient's lower
temperatures. If no low reading thermometer is available, it is wise to consider the
patient to be in severe hypothermia if the following signs and symptoms are present:

= no shivering in spite of being very cold

*= mental changes such as drowsiness, confusion or unconsciousness

= abnormal coordination, trouble walking or using the hands, and difficulty
talking.

Other signs and symptoms are: a slow pulse and decreased respiratory rate. The
skin will feel cold, the body stiff, and a severe iliness or injury that may have
contributed to the low body temperature may be present.

Treatment: It is important to treat the hypothermic patient very gently to prevent
abnormal heart rhythms. Check the ABCs, or the airway, breathing, and circulation
of the patient. It may be difficult to detect a pulse. See current recommendations.
Hypothermic patients have very slow pulses and slow shallow breathing. Do not
begin chest compressions if the patient has any heart beat or pulse, even if it is very
slow. This could cause dangerous abnormal heart rhythms and further
complications. If it is necessary to begin CPR, continue until the patient's
temperature is brought up to normal range and as long as there are still no pulse or




respirations. This may be a very long time to continue CPR, so whenever possible,
obtain the assistance of another person.

Prevent additional heat loss by protecting the patient from exposure to cold. Move
the patient to a warm sheltered area as soon as possible. Remove any wet or cold
clothing. Dry the patient and replace with dry warm coverings over and under the
patient and around the head. Examine the patient. Obtain the pulse and respiratory
rate. If possible, take the blood pressure. If a low temperature scale thermometer is
available, take the temperature. Carefully check the entire body for injuries and
frostbite.

As soon as possible, contact shore medical personnel for further assistance. Gather
as much known information about how the patient got into this situation. The degree
of exposure to cold and the length of time will be helpful information. Air
temperatures, clothing which the patient wore, whether exposure to wetness
occurred, whether alcohol consumption or other substance abuse occurred, the
patient's state of health prior to exposure, the presence of any other illnesses just
prior to the hypothermia episode, and any medications that the patient was taking are
considered vital information to report.

Refer to Chapter 10 for more detailed management of the hypothermic patient.

Prevention: Remember, prevention is the best medicine for hypothermia. Always
be alert to changing weather and sea conditions. Never ignore shivering--it is a
warning sign that the body is getting too cold. Prepare for the weather by wearing
the proper clothing and staying dry. Keeping one's energy level up through proper
nutrition, drinking adequate fluids, and avoiding alcohol are important preventive
measures to observe. Getting adequate rest is also important. Obtain a special low
reading thermometer especially if there is a risk for hypothermia. Keep warm
blankets and hot water bottles aboard. Most important, plan ahead!

Hyperthermia

Hyperthermia occurs when the body's temperature rises above the normal range of
37.2° C or 99° F. Whereas hypothermia slows the body's metabolic processes and
in some cases even acts as a protective mechanism, hyperthermia acts essentially
just the opposite and speeds up the metabolic processes leading to organ distress
and irreversible organ damage. Prolonged periods of moderate to critical levels of
hyperthermia can cause nerve dysfunction, the breakdown of body proteins, coma,
and even death.

Some causes of hyperthermia include infection, hormonal dysfunction, thyroid crisis,
reactions to medications and anesthesia. At sea, the most likely causes of
hyperthermia in a person who was previously well are fever associated with the
body's natural response to illness and infection, exposure to sun and weather, and a
hot working environment. For this reason, fever, heat cramps, heat exhaustion, and
heat stroke will be dealt with here. But first, a review of some information about the
general effects of hyperthermia on the body will be covered.




Stages of Hyperthermia: While experts do not agree completely, hyperthermia can
be described according to stages, as was the case with hypothermia. At each stage
one is likely to see specific effects on the body which produce the characteristic signs
and symptoms.

* Mild hyperthermia occurs within the body temperature ranges of 37.2°C to
38.8°C or 99°F to 102°F. The signs and symptoms which are likely to be
present include: possible dehydration, possible irregular or abnormal heart
beats, and an increased respiratory rate.

* Moderate hyperthermia occurs within the body temperature ranges of 38.8°
C to 40.0°C or 102°F to 104°F. The signs and symptoms at this stage
include: dehydration, an increased probability of irregular or abnormal heart
beats, and confusion.

= Critical hyperthermia occurs within the body temperature ranges of 40.0°C
to 42.7°C or 104°F to 109°F. The signs and symptoms which are likely to be
present include: altered mental abilities, irregular or abnormal heart beat, and
the possibility of seizures, coma, and cardiac arrest. The upper limit of
temperature for any chances survival is about 109° F.

Fever is the body's natural response to tissue injury. It is thought to be the body's
own attempt to heal itself through a number of mechanisms. Fever accompanies
many illnesses and is often an important physical sign that disease is present.
Occasionally, in health care settings, fever may not be treated until the cause is
identified. In general, the fever should be treated when the patient begins to
experience harmful effects or the patient experiences discomfort from the fever.

When experiencing elevated temperatures, or a febrile state, and depending on the
temperature, the patient should be dressed lightly and not covered with heavy
clothing or blankets. This facilitates the body to release its own heat. Keeping the
patient dressed lightly and uncovered may be difficult because the febrile patient
perceives that he or she is cold, even though hot to the touch. The patient usually
wants to be covered. However, try to keep the patient as uncovered as possible.
This may seem to go against conventional wisdom of many who are of the common
belief that an individual should be kept warm and covered with many blankets in
order to "break the fever.” Covering the patient can, in fact, drive the temperature
even higher. This patient's perception of being cold is the first phase of the fever,
known as the "chill phase."

During the "chill phase,” as the temperature is rising, there is an imbalance between
the amount of heat generated within the body and the amount of heat lost from the
body. The body tries to compensate for this imbalance by increasing its body surface
area so more heat can be dissipated. The result is the characteristic goose pimples
with increased muscle tone and shivering. The next phase of fever is the "hot
phase” in which the high temperature registers within the temperature regulation
center in the brain and the patient ceases shivering and feels hot. The final phase of
the fever is the "defervescence phase" which means the time when the fever
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begins to descend toward normal. During this phase, the temperature regulation
center in the brain is reset, allowing the temperature to lower.

As the temperature rises from mild toward moderate, medical assistance should be
sought. Be prepared to offer as much information as can be gathered about the
nature of the iliness, the patient's past health history, the fever pattern, and the
current rectal temperature. If contact with medical expertise cannot be made, and, if
the patient experiences any of the dangerous symptoms mentioned above, there are
two treatments that should be instituted: antipyretic drugs and cooling measures.

Antipyretic drugs are those that reduce fever. The two most common are
acetylsalicylic acid and acetaminophen. Avoid acetylsalicylic acid use if the patient is
a child or young adult. Follow the directions on the container for the dose and
frequency of administration. These drugs should be given regularly, as directed, until
the problem is identified and controlled. Using these drugs irregularly may cause the
patient to suffer unnecessarily from sweats and chills. Acetaminophen should be
used cautiously in patients with liver disease. Occasionally, a patient taking aspirin
will experience a drop in temperature below normal as well as a drop in blood
pressure. Some patients also have allergies to aspirin. These patients should be
given acetaminophen instead of aspirin.

The other treatment for fever is instituting gentle cooling measures. Wet sheets rung
out of cool water placed on the patient or tepid (20-25° C or 68-77° F) sponge baths
with water or salt water may be helpful. The patient should be watched closely
during these procedures. Excessive shivering can be produced, actually increasing
the fever, rather than lowering it. Discontinue cooling measures once the fever
lowers to about 38° C or 100.4° F.

Heat Exposure: The sea-goer is at increased risk for conditions caused by
environmental exposure to the heat found inside cabins and engine rooms, the sun,
high humidity, hot weather, and radiant heat and light off the water. Increased risk
exists for those individuals prone to conditions from heat exposure. This includes
persons who are elderly or very young, obese, febrile or have heart disease, or
people with diseases that prevent sweating such as scleroderma or cystic fibrosis, or
individuals who are dehydrated. Persons who are on some drugs for depression,
antihistamines, and antispasmodics are at increased risk. Heat exposure may
produce a wide range of conditions with the most common being cramps, heat
exhaustion, and heat stroke. As always, prevention is the best treatment. The sea-
goer must dress for the weather and conditions at sea, utilize appropriate sun
screens to prevent sun burn, stock adequate fluids aboard the vessel, drink adequate
amounts of non-dehydrating fluids such as water, and electrolyte drinks (such as
sugared sports drinks), be vigilant to changing weather conditions, and maintain
good general health.

Heat Cramps: Heat cramps are the mildest form of the heat illnesses. These
cramps occur during exercise or heavy work. When a muscle or groups of muscles
are used over and over without rest periods, a cramp may result. The cramp can
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occur during the activity or up to several hours later. The treatment for heat cramps
is rest in a cool environment and adequate amounts of oral fluids such as juice or
electrolyte drinks such as sugared sports drinks.

Heat Exhaustion: Heat exhaustion is serious and can rapidly progress to heat
stroke. Heat exhaustion is not well understood, but believed to be a group of
symptoms that occur together when a person works or exercises over a period of
several days in a hot environment. These symptoms are nonspecific and may
include: headache, giddiness, poor appetite, nausea, vomiting, a tired feeling, thirst,
muscle twitching and cramps, irritability, and poor judgment. In heat exhaustion the
skin may be moist, clammy, and ashen-grey in color. The temperature may be near
normal, and therefore, not be useful as a guide. In some cases, patients have low
blood pressure when standing up from a seated or reclining position. The patient
may develop a rapid heart rate and fainting may occur. Treatment should be guided
by medical advice. However, if none is available, the patient should rest in a cool
environment, be hydrated, and have no further heat exposure for several days.

Heat Stroke: Heat stroke is a serious life-threatening condition, requiring
immediate expert medical consultation by radio or phone. In a heat stroke, the
body's temperature control is lost. The temperature rises quickly and results in
damage to body cells and organs. Even when medical treatment is immediately
available, the death rate from heat strokes is very high (up to 80%). The skin feels
hot and very dry. Heat stroke from exertion usually occurs in a person
unaccustomed to the heat. It develops over a period of hours. In exertional heat
stroke, perspiration may still be present. In general, the person suffering from heat
stroke appears very ill and demonstrates an altered mental state including confusion,
delirium, or coma. The temperature exceeds 40.6° C or 105° F and the respiratory
rate is very rapid with the blood pressure below normal.

Heat stroke victims must be transported to medical facilities as quickly as possible.
However, while the transport process is being arranged and carried out, the victim
must be carefully cooled following onshore medical advice. If the patient survives
the first 24 hours, it is likely he or she will recover but may still develop liver and heart
failure, kidney damage, and abnormalities with the clotting mechanisms of the blood.
Therefore, even if the core temperature drops to the normal range, transport the
patient to medical assistance as soon as possible.

Summary

When the body temperature is too high or too low, serious conditions and
complications can arise to quickly become a life threatening emergency, and onshore
consultation is critical. The seriousness of these conditions cannot be
overemphasized because permanent damage and even death can occur. The sea-
goer must be continuously aware that there is nothing better in the ship's medicine
chest than prevention.
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PAIN

The symptom of pain is likely to be one of the most common reasons for an individual
to seek assistance for health care. Pain is a very subjective and a highly
individualized experience. No other person can experience the same sensation of
pain, except the person having it at the time. Therefore, pain is what the person says
it is, and, exists whenever the person says it does. A cardinal rule to keep in mind
when caring for patients with pain is that all pain is real, regardless of the cause
(even when the cause remains unknown). Verification of pain is based simply on the
patient's indication of its presence.

Two basic categories of pain are considered to exist: acute pain and chronic pain.
Acute pain is a common occurrence, usually of a recent onset and most often
associated with a specific injury. It is generally thought that acute pain indicates
some degree of damage has occurred within the body which often require some form
of treatment or intervention. As healing progresses with an organic disease or injury,
the pain subsides and gradually disappears. Chronic pain, on the other hand, is
often defined as pain that lasts for six months or longer. Chronic pain persists
beyond the healing time and frequently cannot be attributed to a specific cause or
injury. The onset is not well-defined, and response to treatment or interventions
directed at its cause are often variable and poor.

Assessment of Pain

The sensation of pain may be influenced by a variety of different factors. Any one of
the various factors may increase or decrease the patient's perception of pain,
increase or decrease tolerance for pain, and even produce a particular set of unique
behavioral responses. Most important is to keep in mind that only the patient is
experiencing the pain, and, therefore, only the patient can rate the degree of pain
present. Therefore, ask the patient to rate the pain on a verbal or numerical scale
(e.g., none, slight, moderate, severe, very severe: or, 0 to 10, where 0=none and
10=worst possible pain). It may be helpful to have the patient describe previous
episodes of pain and compare this episode to others. Other information may be
obtained with the following guideline used to assess the patient's pain:

Assess the characteristics of the pain (sharp, dull, throbbing, etc.)
Severity of pain

Quality, location, duration, rhythmicity of pain

Tolerance for pain

Harmful effects of pain on patient's recovery

Strategies the patient believes help in pain relief

Concerns the patient has about the pain

Assess the patient's behavior responses to the pain

Determine if the pain is acute or chronic

Observe for behavioral responses

Physiological responses (changes in blood pressure, pulse, respiratory rate
etc.)

= Verbal statements and vocal responses
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Facial expressions and body movements

Alterations in response to the environment

Adaptation of physiological or behavioral responses

Effect on ability to communicate and carry out usual activities of daily living
Assess factors that influence responses to pain

Ethnic and cultural factors

Previous pain experience

Meaning of the pain experience

Patient's response to pain relief strategies

Assess for allergic responses to any medications

Interventions

There are a variety of interventions available for pain management and relief.
Administration of analgesics is one frequently used method. Medication is most
effective when the dose and interval between doses are individualized to meet the
patient's need. Before administering any medication, always ascertain any history of
allergies. It is best to administer analgesics before the pain reaches a severe or
intense level. If the patient's pain is expected to occur around-the-clock, a regular
around-the-clock schedule may be indicated. Waiting for the intensity of the pain to
reach severe levels before the patient requests pain medication is defeating the
purpose of comfort and may result in a higher dose to achieve pain relief. When a
“preventive approach” with regular dosing is used, a smaller dose may be required to
relieve mild pain or to prevent the occurrence of pain. By being aware of the patient's
need for pain relief over a twenty-four hour period, less medication may actually be
needed. In addition to more effective pain relief, side effects, such as sedation and
constipation, may be avoided. The patient is less likely to experience extreme peaks
of severe pain and spends less time in pain.

Are there any situations when withholding pain medication is considered appropriate
and strongly advised? This may be the case when the patient has sustained a head
injury. It is important to continually assess the patient's level of consciousness and
orientation along with the ability to respond to verbal commands. These parameters
are indications of the higher functions controlled in the cranial cavity. When there is a
head injury, swelling or bleeding in the brain may impair the ability to verbally respond
and may result in increased drowsiness and depressed respirations. The patient
needs to be awakened frequently, even during sleeping periods to assess the level of
consciousness. Administering pain medication that is a central nervous system
depressant can further complicate the patient’s condition.

Whenever possible and appropriate, local applications of cold to a local painful part
may also be considered as an adjunct therapy. This approach is an under used, but
highly effective, method of pain relief. Cold relieves pain faster and the effect often
lasts longer. Local application of cold does not necessarily cause muscle
contractions. It may slow the conduction of impulses that maintain muscle tone and
promote muscle relaxation. Thus, cold is indicated to reduce bleeding and swelling
of new injuries, but may also be continued for pain relief. However, use care to avoid
injury to the tissues.
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MEDICATION ADMINISTRATION

The following chart outlines the various routes of administration of medications:

Orally: or by mouth: a solid or liquid medication is absorbed from the gastrointestinal tract
Sublingual: under the tongue and absorbed by mucous membranes

Inhalation: a gaseous or vaporous medication is inhaled and absorbed through the lungs
Topical: liquid or semi-solid creams or lotions that are rubbed on and absorbed through
the skin

Dermal: patch applied to skin for absorbption

Rectal suppositories: suppositories are administered into the rectal cavity for absorption
Parenteral: routes in which the medicine is in solution or suspension and is given by
injection

Intradermal: injects medication between the layers the skin itself

Subcutaneous: which injects medication under the skin into the connective tissue

Insulin injection: a form of subcutaneous injection, has some special considerations
Intramuscular: injections which place medication into muscle tissue directly

Intravenous: injects medication directly into a vein for immediate distribution into body

Every patient should be able to expect that he or she is receiving the correct
medication for their condition. This requires the vial or bottle be checked carefully to
assure that it is the correct medication before administering it. Unlabeled bottles or
medications should not be used. The quality of the drug must be checked-don't give
a medication that has changed color, or consistency, or has an unusual odor, for this
could indicate that the medication has deteriorated and is unsafe to use. The right
dose or amount of the needed medication must be given. It is incumbent upon the
care giver to carefully check the dosage and the amount being prepared. If a
mathematical calculation is required, the math should be double checked and,
optimally, checked with another person. Use special care in converting from English
to metric measurement systems. Finally, care must be taken that the correct patient
gets the correct medication. If more than one person is being cared for at the same
time, proper identification is mandatory.

“Rights” of Administration of Medications

Right Drug | Right Dose | Right Route | Right Time | Right Patient

Timing is especially important when administering a series of medications. Many
drugs are therapeutic only when they reach and maintain a specific level in the blood.
It is best to be as consistent and close to that time interval as possible. Commonly
ordered time intervals follow:

Common Intervals for Medication Administration

6 am & 6 pm

0600 & 1800 hrs

6 am, 2 pm, & 10 pm
0600, 1400, & 2200 hrs

6 am, 12 pm, 6 pm,&12am
0600, 1200, 1800, & 2400

Twice a day (b.i.d.)

Three times a day (t.i.d.)

Four times a day (q.i.d.)
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Additionally, there is one more right, the right of refusal. If the patient is alert and
oriented, he/she still has control over his/her body when mentally competent. The
patient has the right to refuse medication or treatment of any kind. The care giver
must be certain the patient is competent to refuse the care. If this is the case, the
care giver should record that the medication (or procedure) was refused and the
reason why. Consent from the patient should be obtained whenever feasible prior to
any intervention. In some cases, the patient should write the refusal on the chart.

Equipment for Parenteral Injections:

Medication, in vial or bottle

Alcohol sponges and sterile gauze, bandaids
Syringe (parts are the barrel and the plunger)
Needle, based upon type of injection planned:
= intradermal - %", 25 gauge

= subcutaneous - 2 to 1", 25 to 23 gauge

= intramuscular - 174", 20 gauge

Preparation of Medication:

Medications should be prepared immediately before administering them, but if the
medication is stable, medications can be prepared up to 72 hour before administration
if necessary. When the vial is removed from the storage locker, the label must be
read carefully and the dosage or amount per ml noted appropriately and recorded in
the chart.

= Check medication as removed from storage.

= Clean stopper with alcohol sponge.

= Select a syringe that will hold the necessary amount of medication: If the
syringe has pre-attached needles, check to make sure the size and gauge are
correct. If the needle is not correct or if the needle is not attached, select the
correct needle and attach the needle according to manufacturers’ package
directions.

= Remove needle guard/cap.

= Draw up air into syringe equal to dosage amount; for 1 ml of medication, draw
up 1 ml of air, according to indicator markings on barrel of syringe.

= |nsert needle through the stopper into the bottle and inject air into vial. This
increases pressure inside the bottle and makes it easier to draw out the
medicine.

= Slowly pull back plunger and draw the necessary amount of medicine into
syringe.

= Expel air from the syringe, if needed, by pointing the needle upwards and
waiting for any air bubbles to rise to the top. Slowly expel air until a drop of
liquid lies on the tip.

= Exit from the vial, and protect needle from contamination and exposure until
the injection is given.

Prefilled syringes are available for some of the most commonly used parenteral
medications. When using prefilled syringes, check the medication already in the

1-26



syringe. Discard any amount that will not be used and then proceed to give the
injection.

Some medications are stored in ampules which are small glass containers. To
break the ampule open, score the neck of the ampule with a razor blade, if not
prescored. Then wrap the neck of the ampule with gauze and break at the neck.
Medication may then be drawn up into the syringe. Extra care must be taken to
eliminate air from the syringe.

Subcutaneous Injections

Subcutaneous injections, informally called "subQ" are usually given in the upper arm
or outer aspect of the thigh, but other surfaces may be used. Caution must be used
to avoid blood vessels and nerves. Having selected an area for the injection site,
avoid a spot with open sores or wounds, skin irritation, scars, moles, tattoos, etc.

= Cleanse the skin with alcohol. Begin in the center of the site and wipe in a
circular motion outward from the center. Wipe off excess alcohol with a
second sponge.

= Grasp skin and "pinch" up to accumulate a well-defined roll of skin and to
elevate the skin from underlying muscle.

= Hold syringe like a dart, and insert needle at a 45 degree angle quickly and
smoothly.

= Release tissue.

= Using the left hand, hold the barrel of the syringe and with the right hand*, pull
the plunger of the syringe back slightly to check the position of the needle, if a
red flashback of blood occurs, the needle is in a blood vessel.

= |f needle is in blood vessel, draw back syringe slightly, insert in new direction
and recheck position of the needle.

=  When needle is not in blood vessel, inject medication slowly and smoothly by
pushing the plunger into the syringe.

=  Withdraw quickly and apply light pressure with a gauze sponge. Put a
bandaid over the site to avoid leaking and blood on the patient’s clothes.

* The care giver can reverse the hand position if the care giver is left-handed.

The procedure for insulin administration for a diabetic patient is essentially the same
as administering a subcutaneous injection. It is extremely important with insulin to
double check the dosage needed and to coordinate this amount with the patient's
schedule based on blood and urine testing. If possible, double check the dosage
drawn up with another health care provider or with the patient, if necessary.

When insulin is administered, the skin is NOT pinched up but held taut, and the
needle of the insulin syringe is inserted at a 90 degree angle. After the insulin is
injected, the needle is left in place for 30 to 60 seconds and then quickly withdrawn.
This is done to prevent insulin from leaking out of the injection site. If insulin does
leak back out, the care giver should try to estimate the amount lost. This may
change the patient's reaction and necessitate another injection or other action.
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If the health care provider is responsible for giving the insulin, the injection site should
be rotated according to the patient's plan. The site used must be noted in the record
or on the site rotation chart if the patient uses one. If the patient is going to be
exercising the area chosen for the injection immediately after the injection, it would be
wise to choose another site. The increased activity in that area may increase the
absorption of the insulin and result in an adverse reaction for the patient. For
example, if the patient is scheduled to be walking a long distance or is planning to go
jogging, it would not be wise to inject the insulin in the patient's thigh but rather to use
an abdominal or upper arm site. If the patient is able to administer his or her own
insulin, let the patient do so. The patient may need assistance with some part of the
procedure. It is appropriate for the health care provider to help as requested.

Intramuscular Injections

The most common site is in the upper outer quadrant of the buttock. The deltoid
muscle (upper arm) is acceptable for small amounts (2 cc or less) of medications
such as immunizations.

= |f using the gluteal muscles (buttocks), have the patient relax by turning their
toes inward and taking their weight off the selected leg.

= Clean the injection site with alcohol as with subcutaneous injections. Begin in
the center of the site and wipe in a circular motion outward from the center.
Wipe off excess alcohol with a second sponge.

= Don't grasp or pinch the skin.

= Hold syringe (like a dart) at 90 degree angle (perpendicular) to the skin, and
quickly and smoothly insert the needle.

= Check position by drawing back on the plunger and watching for a red
"flashback" of blood. If a flashback occurs, a blood vessel has been entered,
withdraw the needle a little way and redirect the path. Recheck position, if no
flashback occurs,

= |nject the medication slowly and smoothly.

=  Withdraw quickly and apply light pressure with a gauze sponge. Put a
bandaid over the site to avoid leaking and blood on the patient's clothes

Intravenous Infusions or Injections

Intravenous infusions are commonly referred to by the abbreviation IV. Either an
injection of an emergency drug or the administration of larger amounts of fluid may
be rapidly accomplished via this route. The equipment and length of time differ but
the technique for choosing a vein, inserting the needle and removing the needle is
the same. A syringe or infusion set is required for administration. With an IV
infusion, stabilization of the needle and the IV tubing occurs while the fluid is running.

Criteria for selecting a site: Choose the largest convenient vein just below a venous
junction. If possible, select the antecubital fossa, the inner aspect of the arm below
the elbow. Veins here are large and usually easily accessible. This requires
limitation of the affected arm's movement so stay below the elbow crease for the
patient's comfort, if possible. Alternate sites include the back of the hand and
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forearm. The ankle and foot can be used in extreme emergencies but risk of
infection increases, and should be avoided if possible.

Checking the vein prior to IV insertion: Apply the tourniquet lightly above the
selected site. Have patient periodically clench the fist of the arm which will be used
for the IV site. The arm may be placed below heart level, if needed, to further fill the
veins and aid in selecting an injection site.

Any solid material such as wood, solid plastic, etc., m