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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
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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., may be padded with foam or a
towel to stabilize the arm and to increase patient comfort. The arm board is usually
about 3-4 inches wide and 12-18 inches long. Place it under the arm and lightly
restrain the arm before insertion. After insertion, secure the arm more firmly by
wrapping the arm and the board with gauze at the wrist and the upper arm to prevent
the elbow from bending. Check the pulse at the wrist to make sure that circulation is
not impaired by the straps being too tight.

The average rate of flow for an IV infusion is 60 drops per minute; this can be faster
for dehydrated patients or slower for elderly or cardiac patients, or to just keep the
access open. Mechanical or equipment factors which affect the rate of flow include
the control valve position and other settings. The diameter and length of the IV
tubing, the height at which the IV fluid is held, and the size of the needle used also
affect flow. Another influence on the rate of flow is the viscosity of fluid - the thicker
the fluid, the slower the flow rate.

The drops per milliliter as counted in the drip chamber of an IV infusion set vary with
the commercial manufacturer. Check the set directions or check the rate by counting
the drops falling into the drip chamber for one minute. The formula uses the amount
of IV solution specified to give, multiplied by the drops per milliliter of fluid, divided by
the time period for the infusion. For example, the patient needs to have 1 liter (1000
ml) of 5% Dextrose in Water fluid infused in approximately 2 2 hours. The
administration set indicates that there are 10 drops in 1 ml. How many drops per
minute are needed to infuse this liquid in that time?

CALCULATING FLOW RATE
?? drops/min = total volume x drops/ml divided by total time in minutes
example: drops/min = 1000 mi x 10 drops/ml = 65 drops/min
150 min

Equipment:

* Needle size: 2 V2 to 4"; #18 — 21 gauge needle (may use prepacked IV
angiocatheters)

= |V infusion set-tubing, drip chamber, flow gauge

= |V solution

= |V pole or method to hold IV solution above patient's head

Procedure:
Preparation
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Inform patient of procedure and purpose.

If possible, place the patient is semi-sitting position and adjust patient’s
sleeve.

Position tourniquet (DO NOT TIGHTEN) under an upper arm, just above
the elbow.

Connect IV materials, hang fluid receptacle on the pole.

Recheck bottle label for correct solution and recheck calculations.

Allow IV fluid to flow through system until liquid drips from the needle. This
should remove air bubbles. Drain more fluid if necessary to remove more
air bubbles.

Tighten clamp on fluid and lay sterile needle in or on a sterile surface until
the arm is prepared.

Insertion

Tighten the tourniquet.

Have patient open and close the fist. Palpate and note the site.

Cleanse the skin thoroughly, using an antiseptic, such as iodine prep and
washing from the center of the site outward in a circular motion. Use a
second alcohol sponge to remove excess fluid. Use antiseptic at room
temperature since a cold application could cause the vein to constrict and
make insertion more difficult.

Use a thumb to apply tension to tissue and vein about 2 inches (5 cm)
BELOW injection site.

Hold needle at 45 degree angle alongside the vein wall, in the direction of
insertion.

Pierce the skin

Decrease the angle of the needle until nearly parallel to the skin and still
slightly to one side of the vein. Apply pressure in the same direction and
pierce the vein.

If there is a backflow of blood through the needle the vein has been
entered. Advance the needle slowly about 1 inch (2.5 cm).

Release the tourniquet. (At this point, if an injection is to be given, slowly
depress the plunger and inject the medication. Some medications must be
injected very slowly.)

Release the clamp (flow gauge).

Slide a gauze square (folded in half, if necessary) under the needle to hold
it in the proper position.

Anchor the needle in place using narrow adhesive strips. Fasten a loop of
tubing to the arm to prevent pulling on the needle.

Regulate the flow of the solution to the calculated rate.

Recording

When an 1V is inserted, the written medication record should include the IV site, size
of needle, type of solution infused, flow rate and amount of fluid actually given. Any
other medications given through the IV should be carefully recorded. Finally, record
whether there were any problems encountered and the patient's reaction to the

procedure.
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Checking the IV for Complications

There are a number of reasons why a well-placed IV can fail such as mechanical
problems or infiltration. For each of these situations there are symptoms and
remedial actions that can be taken.

Sources of Mechanical Failure Include:

Needle may clog due to clotting (see Thrombophlebitis below).
Needle may slip from position.

The equipment may have a kink in the tube or occlusion.
Symptoms include:

= Swelling (edema) at the site.

= Fluid doesn’t not flow properly

To Correct:

Check tubing for kinking and gently straighten or remove obstruction.
Rotate needle slightly to see if the bevel is lying against the vein wall.
Gently move the arm of the patient to a new position.

Lower IV bottle below level of patient to check for blood

= Flashback-this will demonstrate if needle is patent or clear.

= If none of these suggestions work, stop the flow, remove needle and
restart IV using a new, sterile needle.

Infiltration: (The needle becomes dislodged and is lying in tissue).

Symptoms at the injection site include:
= Edema and blanching of skin
= Discomfort and pain
= |V fluid slows or stops flowing

To Correct::
= Stop infusion and remove IV.

Fluid Overload: occurs when the patient receives an excessive amount of
fluid in a brief time. Symptoms may include a headache, flushed skin, rapid
pulse, and the veins appear distended. When the blood pressure is checked,
it is usually increased and may be accompanied by coughing, shortness of
breath, and increased respirations.

To Correct:

= Stop the infusion immediately and raise patient to sitting position, if
possible, to make breathing easier. Monitor the patient closely.

Thrombophlebitis: A clot with inflammation forms in a vein. This clot
occludes, or closes, the vein and stops the IV flow. The clot may be at or
above the infusion site. Symptoms include tenderness and then pain along
the course of the vein. It may be accompanied by edema, redness, and
warmth at an injection site.
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To Correct:

= Discontinue the IV. Apply cold compresses to relieve pain and
inflammation at the site and follow later with warm compresses to
stimulate circulation.

= Loosen adhesive tape and place a sterile gauze square over the
needle site.

= Gently withdraw the needle and exert pressure on the needle site until
blood has clotted.

= Place a clean gauze pad and secure with tape or a bandaid over site.

= Enter note in flowsheet and medical record.

Disposal of Needles and Equipment

Needles, syringes, and IV equipment should NOT be reused. Needles should not be
recapped in order to guard against an inadvertent needle stick. Needles and syringes
should be disposed of in an impermeable container, preferably one designed for the
purpose, or if necessary, something such as a coffee can or a glass jar. The
container should be labeled as containing contaminated needles and syringes. Used
tubing, alcohol sponges, and other soft, non-sharp materials should be placed in a
biohazard (red plastic) or labeled bag for proper disposal at a later time.

WOUND CARE

This section will present basic guidelines in the management of a soft tissue injury.
Four key areas will be addressed: universal precautions (specifically with regard to
wounds), control of bleeding, control of infection, and preservation of function in the
injured part.

Universal Precautions

For a more extensive discussion, the reader is referred to the Center for Disease
Control (CDC) website on universal precautions. Care must be taken to prevent the
transmission of HIV or other blood-borne pathogens. Universal blood and body-fluid
precautions must be taken with all patients.

First, wear gloves when touching blood and other body fluids, mucous membranes,
or nonintact skin, and when handling items or surfaces soiled with blood or body
fluids. Masks and protective eyewear or face shields should be worn during
procedures that are likely to generate droplets of blood or other body fluids Gowns or
aprons should be worn during procedures that are likely to generate splashes of
blood or other body fluids.

Second, any skin surfaces contaminated with blood or other body fluids should be
washed immediately. Furthermore, hands should be washed immediately after
removing gloves. Third, the caregiver must use extraordinary care to prevent injuries
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to himself/herself with any sharp instrument contaminated with potentially infectious
material. After use, place all sharp items in a puncture-resistant container for
disposal. Fourth, avoid handling equipment or devices contaminated with potentially
infectious material. Fifth, a disinfectant solution such as chlorine bleach should
be used to clean spills of blood or body fluids immediately after they occur.

Last, immediate treatment of accidental exposure to blood or body fluids should
include flushing the site well with soap and water and seeking medical attention as
soon as possible. Specific treatment may be indicated for the caregiver exposed to
the patient's body fluids. Seek immediate shore consultation for advice on this
treatment.

Assessment

A quick, but thorough, assessment of the patient and the injury must be done initially.
Note the injury site, cause of injury, and degree of injury. It is important to assess the
life-threatening potential of the injury, and observe for signs of shock (paleness, rapid
and shallow respirations, thirst, nausea and vomiting, weak and rapid pulse,
restlessness, excitement and anxiety). Fainting is not uncommon for the injured
person during the assessment due to the loss of blood, deformity and pain. It is best
to have the individual lie down to prevent a possible fall and further injury.

Control of Bleeding

External Bleeding - APPLY PRESSURE. Place several pieces of sterile gauze or
clean cloths directly over the wound. Apply direct pressure on the gauze or cloths
with the hands. Hold or maintain the pressure for 4-6 minutes. If bleeding continues,
apply a pressure bandage. A pressure bandage is applied in the following manner:
keep the first layer of gauze in place; remove all other soaked gauze and replace
with clean gauze layers. Then, wrap the wound tightly, in a spiral fashion, with
continuous bandage or 2" or 3" strip of cloth to continue pressure. It is important to
check the nearest pulse most immediately past the wound. DO NOT CUT OFF
BLOOD FLOW PAST WOUND. Wrap the entire involved limb further beyond the
wound to prevent undue swelling or tissue damage. The direction in which the
wound is wrapped is also important. Wrap in the direction that is furthest from the
heart to the area that is closest to the heart, using even pressure throughout.
Estimate blood loss and seek medical consultation. After one to two days, with
frequent checks for blood flow to the limb, remove the pressure bandage and replace
with a smaller bandage.

IF SERIOUS BLEEDING CANNOT BE STOPPED, or if the injury includes loss of a
limb, apply a tourniquet, as the last resort. This is accomplished in the following
manner: wrap a large, broad cloth around the end of the limb on the heart side of the
wound,; tie a knot; place a stick or other object 6" or so long across the knot, and hold
the stick in place with another knot. Then, twist the stick until the bleeding stops,
securing the stick to prevent unwinding. Note the date and time applied.
EVACUATE THE PATIENT TO THE PHYSICIAN IMMEDIATELY. NOTE:
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Tourniquet use is dangerous and may cause unwanted loss of the limb. Keep
the area uncovered and the tourniquet tight until ordered to be loosened by a
physician.

In general, if the bandaging was applied to control bleeding, do not remove. Seek
medical care.

Several principles of bandaging are presented in this section. They are applicable
regardless of the location or type of bandage to be applied.

Principles of Bandaging.

= Thoroughly cleanse wound with sterile saline solution, or clean water. Be
sure and remove all visible dirt and foreign material.

= Place sterile gauze on the wound.

= Add extra gauze/cloth to absorb fluid and provide compression to the
wound area.

=  Wrap with gauze roll or cloth strips, in spiral or a figure 8 fashion to secure.
All dressings should be changed daily.

When handling dressings, thorough washing of hands with soap and water is
extremely important. If at all possible, use sterile gloves when handling wounds and
removing or reapplying new dressings. Use of sterile gauze is recommended.
However, if sterile supplies are not available, use clean sheets, towels, or clothing
torn into 2" or 3" strips. If linens are used, iron to sanitize before applying to wound, if
possible.

Splinting

Splinting is used to decrease mobility and promote wound healing. Bandages may
be used to prevent movement and protect the area from further trauma. More gauze
or cloth wrappings may be used. A stiff board on the outside undersurface of the
bandaged area may be used.

Compression Bandages

Some wounds will require a compression bandage. The extra wrapping will prevent
swelling. It provides a bulkier style bandage.

Kinds of Wounds

Lacerations: A laceration is a disruption in the tissue where the resultant edges of
the wound are left jagged or straight-edged. It is usually caused by either cutting or
tearing of the tissue. Apply any non-stick gauze, "TELFA,” or other material and
bandage. A large laceration may require suturing. Medical care should be sought if
damage to nerves, vessels, or muscles is suspected.

Puncture Wounds: A puncture wound occurs when a foreign object pierces the
body. Bleeding from the wound is encouraged to flush out the foreign material.
Foreign objects which are protruding from the wound and easily grasped should be
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removed with a sterile tweezers if removal will not further damage tissues. Place a
small piece of sterile gauze with sterile tweezers in the wound opening to allow
further drainage. This is a wound with a high risk potential for infections. (Removing a
fish hook generally requires alternate procedures to avoid further tissue damage.)
LEAVE OBJECTS STUCK INTO THE SKULL AND BRAIN IN PLACE. SECURE
THE FOREIGN OBJECTS WITH A BANDAGE. EVACUATE THE PATIENT TO
THE PHYSICIAN IMMEDIATELY.

Abrasions: An abrasion occurs when the skin is rubbed or scraped off. It can be
either deep or superficial. It is important to rinse the affected area thoroughly with
sterile saline solution or clean water. Any large foreign body should be removed with
sterile tweezers. The area should be covered with sterile gauze or special pads that
prevent the gauze from sticking to the wound so the area will not be further
traumatized when the gauze is removed. The initial layer of gauze is then covered
with a bandage. These wounds tend to “ooze”. There is a high risk for infection with
abrasions. Small abrasions are often left open to air dry after cleaning.

Avulsion: An avulsion is a tear or separation. Small: Cleanse the wound with
clean water or sterile saline solution, including small flaps of skin when present.
Attempt to place the skin back into place, apply sterile gauze and bandage the
wound. If the skin flaps become black and turn necrotic at the edges seek medical
care. If medical care is not available trim the area with sterile scissors and re-
bandage the wound. Large: In a large avulsion, flush the area with clean or sterile
water or saline. Place sterile petroleum gauze over the wound base. Attempt to
reposition larger skin flaps, apply sterile gauze and bandage the wound.
EVACUATE THE PATIENT TO THE PHYSICIAN IMMEDIATELY.

Contusions: A contusion is a closed, superficial wound usually caused by a blow
from a blunt object, a bump against a stationary object, or a crush. Blood seeping
into soft tissues from injured vessels and capillaries causes swelling and pain that
may be severe at the site of the injury. If the injury is over a bone, consider the
possibility of a fracture.

Contusions can also involve hemorrhages of the brain that result from the
mechanical forces that move the hemispheres of the brain relative to the skull.
Trauma sufficient to cause prolonged loss of consciousness usually produces such
lesions. Clinically this may present as specific cranial nerve findings such as a gaze
preference. Dependent on the location, though, this may also present with altered
mentation and combativeness, and may even progress to death. EVACUATE THE
PATIENT TO THE PHYSICIAN IMMEDIATELY.

Wounds of Hands and Feet: Cleanse these wounds thoroughly with clean water or
sterile saline. Place clean gauze on the wound, separate toes or fingers with gauze,
and apply a compression bandage.

A fishhook is generally best removed by a physician or surgical team. A fishhook can
be removed easily when only the point and not the barb penetrates the skin. If the
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barb of the hook enters the skin, it must be pushed until it has penetrated through the
skin on the opposite side. Then, the barb should be cut off with a wire cutting
instrument and the rest of the hook removed. After the wound has been cleansed, a
bandage should be applied. The wound should be observed for any signs of
infection and tetanus toxoid given if required.

Burns: Cool burned tissue immediately with cold water. If blisters are present, leave
them intact, do not break them. For small superficial burns, apply petroleum gauze
to the area and bandage. It is important to change the bandage daily. In case
charred white or black tissue is present, remove loose and dead tissue with sterile
tweezers. Apply petroleum bandage. EVACUATE THE PATIENT TO THE
PHYSICIAN IMMEDIATELY. Burn patients require sophisticated medical
management because of fluid and electrolyte and other complications.

Neck Wounds: Treat minor wounds to the neck area as described above. When
working in the neck area, avoid circular bandaging around the neck. Use care not to
cut off the carotid arteries or respiration. [f the patient's wounds are severe in this
region, apply first aid and EVACUATE THE PATIENT TO THE PHYSICIAN
IMMEDIATELY.

Infection Control

Prevention: The health care provider must scrub hands thoroughly, preferably with
an antibacterial soap. If available, use sterile gloves. Be sure to cleanse the wound
thoroughly. All visible fragments of dirt and/or foreign material should be removed
with sterile forceps. If available, a local anesthetic can help permit adequate
cleansing (see below for suturing). The skin area surrounding the wound should be
cleansed, and the wound area itself should be flushed with sterile water. If
antiseptics are used, select one which will not be harmful to surrounding tissue such
as 1% silvedene, bacitracin, or neosporin.

Signs of Infection: The wound should be inspected frequently for signs of infection.
Wound infection will be characterized by such local signs as pain, swelling, heat,
redness, and/or limitation of motion. Signs of infection are an elevated oral
temperature of 100° F or greater one to two days after a severe injury, enlarged
lymph nodes, evidence of "pus" in the wound or on the dressing, and a foul odor to
the wound. In the normal healing by the second or third day after injury, there is a
noticeable decrease in pain, swelling, heat, and redness around the wound site.

Treatment of Wound: After cleansing, the treatment of a wound consists of
drainage, elevation, and antibiotic therapy. If a wound does become infected, it may
be necessary to reopen the wound to promote drainage of the infection. Here again,
sterile technique and equipment are important. Using sterile forceps, carefully open
the wound for drainage purposes. Irrigate with sterile saline or water, or soak the
wound in water sterilized by boiling and cooled to the touch. The wound can be
dressed with sterile bandages. Apply moist heat three to four times daily for thirty
minute periods to a dry dressing. If the wound is draining, change the dressing
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frequently. If possible, elevate the injured part. Oral antibiotics are reserved for
major and badly contaminated wounds with a high risk of infection, and for infected
wounds. Otherwise, reserve antibiotic administration until signs of infection are
present.

Methods Of Wound Closure

Most wounds, even extensive ones, heal well without suturing. Closure should
hold the wound edges together continuously to allow healing, normally about ten
days, regardless of the method chosen. In general, suturing should be avoided if a
less invasive method will keep the wound closed during necessary activities.
Wounds in areas of high use and tension, such as ones that cross joints, require
more aggressive closure than wounds in areas where the skin doesn't move and
stretch. Suturing by an inexperienced person can result in many complications,
(including undesirable cosmetic results in visible portions of the body) and should be
used only under extreme circumstances.

Surface Closures: (Butterfly strips, steri-strips, and medical tape). At no time
should dirty or infected wounds be closed. Wounds that continue to bleed inside,
particularly if deep, should not be closed either. The area around the skin must be
dry for effective taping. Once the wound is cleansed and bleeding has ceased, try to
hold the edges together, either touching or approximate, with butterfly strips or strips
of half-inch tape directly over the wound. The strips should extend 1 1/2 to 2 inches
on either side of the wound, and be placed over the wound with half-inch gaps
between tapes. Pinch the wound closed and apply the tape to hold it, starting at the
ends and working toward the middle of the wound. Evaluate the closure by putting
the patient through gentle range of motion of the limb or area involved. If the wound
closure holds for this, consider whether more vigorous use of the area may be
essential, and whether this will disrupt the closure or not.

Suturing: Suturing of a wound should be considered only if other methods will not
close the wound. There are some precautions to observe if suturing becomes
necessary. Certain types of wounds should not be closed. Wounds that are already
infected or dirty should not be sutured. Deep wounds with extensive underlying
tissue damage, such as major crush wounds, should not be sutured. Wounds that
are more than twenty-four hours old should not be sutured; in fact, it is advisable to
avoid suturing wounds that are more than eight hours old. Try to avoid suturing
animal or human bites because these wounds frequently become infected. Do not
pull skin together to close a wound particularly if it leaves a large empty space open
underneath the skin. When in doubt, seek the advice of a more experienced health
care provider to make the decision.

Equipment:

= A well-stocked medical kit (these items will be present in most disposable
suture kits) which contains the following:

= Disinfectant (Betadine or equivalent)
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Sterile gloves

Sterile drapes (available as prepacked disposable items)

Needle holder (hemostat could suffice, but not optimal)

Forceps (has other uses as well)

Surgical scissors

Suture material (4-0 Nylon with a curved needle will serve most

emergency purposes)

» Anesthetic (1% Xylocaine)

= Syringes and needles for anesthetic (several 3 ml syringes and 22 to
27 gauge needles)

= Gauze pads

Remember, disposable kits of any kind, whether a suture set or any other kind of kit,
are DISPOSABLE. DO NOT REUSE ANY ITEM FROM THE KIT. Properly dispose
of all items including used needles, other sharp items, dressings and gauze.

Local Anesthesia: With the smallest needle available, using proper injection
technique with aspiration, inject small volumes (0.5 ml) of xylocaine at the wound
edge every 3/4 inch on both sides of the wound. Insert the needle just under the skin
and parallel to the surface about 1/4-1/2 inch deep from the edge of the wound. Wait
five minutes for the anesthetic to take effect, then test for feeling by pricking the
patient's skin gently with a sterile or other clean, sharp object. Add more anesthetic
as needed. Xylocaine will be effective for 45-90 minutes.

Suturing Procedure: Preparation: Arrange adequate lighting so that the bottom of
the wound is well visualized. When the wound is well anesthetized, clean it more
thoroughly with betadine. Scrub the skin around the wound edge with betadine on a
gauze pad at least four inches from all sides of the wound. Start at the center of the
wound and work outward. Pick and scrub any remaining contaminants and blood
clots from the wound before suturing. This will help to prevent microbes on the skin
from contaminating the wound further. This scrubbing process should be carried on
for a period of time, and the golden lather resulting should be allowed to remain on
the area for about three to five minutes. This cleaning may start fresh bleeding,
which should be controlled with direct pressure. After cleaning, rinse the area off with
sterile gauze saturated with sterile water or sterile normal saline. The area around
the wound should then be covered with sterile drape material, but the wound itself
should be exposed. This will keep the suture material and the suture needle from
touching non-sterile areas. After cleaning the area with betadine, keep a sterile towel
under the area being sutured.

It is important to plan the closure ahead of time. Sutures once in place will hold
wounds closed under tension. It is important to keep in mind that tension causes
increased scarring and skin breakdown. The more sutures used, the less tension on
each suture. Usually, sutures work best placed every 7z inch’. Gaping wounds and
wounds over joints will require closer spacing. The initial suture is best placed at one
end of the wound which gives an opportunity to see how much tension it takes to
hold the wound closed. If it is difficult to make the knots stay in place, the sutures

1-38



can be placed closer together. The sutures should be planned so that they bring
corresponding parts of the wound back together. For curved or irregular wounds, this
may be particularly difficult. If there is enough suture material, one should not
hesitate to cut out and replace any sutures that are poorly positioned.

Suture Technique: Begin by holding the needle holder about 3/4 of the way up the
curve from the point. The needle should enter the skin about 1/4 inch from the
wound edge, or more, depending upon the thickness of the skin and tension of the
wound. Deeper and higher-tension wounds require wider sutures. Pass into the
tissue about as deep as the distance from the wound edge to the suture, then arc
under to come out in the wound itself. Then pass into the other side of the wound at
the same level exited from the first side, passing up to the skin surface at the same
distance entered initially, and grasp the needle with the forceps and lead it through
the skin. Use the forceps gently, trying not to damage more tissue by crushing skin
edges. Pull the suture through until 3 inches remain above the skin, tie a surgeon's
knot or a square knot to finish the suture, and cut the suture ends 2 inch above the
knot. Repeat the steps over and over until the wound is closed.

Cover the sutures with a dry dressing and keep the wound covered and dry for 24
hours. After 24 hours, depending upon the injury, the sutures may be either left
exposed or covered. It may be more comfortable to cover them, especially if the
sutures snag on clothing or other material. The wound area should be protected
from water, bathing and swimming, for at least seven days.

Suture Removal: Skin sutures may be left in place between seven to 14 days,
depending on the amount of strain on the sutures. Less time minimizes scarring, so
remove facial and hand sutures early. More time maximizes strength. If a wound
becomes infected, remove the sutures immediately with sterile instruments. Pull one
end of the suture with forceps until the knot rises free from the wound. Cut the loop
of the suture on one side of the knot only, and continue to pull until the entire suture
comes out. If there are any doubts about the strength of the wound after the sutures
are removed, it is best to reinforce the closure with butterfly closures or tapes as
previously described.

Range of Motion: If many days elapse without medical help, the patient may suffer
from loss of motion of the joints. To prevent loss of joint motion and promote blood
flow, healing can be promoted with having the patient go through either active or
passive range of motion exercises. Passive range of motion is done by the health
care provider, while active range of motion is accomplished by the patient. It is
important to ascertain that bleeding has stopped in the wound or area involved.
Slowly and gently move all joints on either side of the wound through usual motion
available to the joint involved. DO NOT PUSH THROUGH SEVERE PAIN. |t is
recommended that this be done twice daily. Move all body joints for or with the
patient, particularly if prolonged bed rest is expected. Do not move fractured
areas.
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Immunization: While tetanus is not a usual health hazard when at sea, it is
important to determine the patient's last tetanus booster when an injury occurs.
Typically, the spores causing tetanus are introduced into the body through a puncture
wound contaminated with soil, street dust, or animal or human feces, through
lacerations, burns and trivial or unnoticed wounds, or by injected contaminated street
drugs. Active Tetanus protection should be maintained by a Tetanus (Td) booster
every 10 years. Wound management prophylaxis can be accomplished by the
following recommendations:

= Clean and uncomplicated wounds - Booster immediately, if Td
immunization was greater than 10 years ago.

= Major or contaminated wounds — Start antibiotic prophylaxis and booster,
if five or more years since last Td.

= Begin Penicillin 500 mg immediately (after checking for allergies), four
times a day for seven days if Td vaccine is not available or if the patient's
Td immunization status is unknown.

Special Diets

Seriously ill and recovering patients may not be able to tolerate a regular diet. The
following are common special diets.

= (Clear Liquid: Clear fluids and foods that are liquid at body temperature,
such as broth, gelatin, popsicles and juices. Avoid milk and milk products.

= Full Liguid: Foods that are liquid or liquefy at body temperature such as
strained meat and vegetable cream soups, ice cream, custards, and hot
cereals.

= Soft Diet: Foods that are mildly flavored, non-gas forming and easily
chewed, such as tender meat, cooked carrots, canned fruit, pudding and
cake. Avoid hard foods, fried foods, most raw fruits and vegetables, and
very coarse breads and cereals.

When there is injury in the mouth or oral cavity area, or when the patient is nauseous
and vomiting, give a clear liquid diet. When there is acute abdominal pain present,
and until a diagnosis is established, it is always best to provide only clear liquids or
give the patient nothing by mouth.

RECORD KEEPING/FLOW CHARTING

A formal written record must be prepared each time a patient is seen. The patient’s
privacy must be protected, and the record must be stored in a locked file cabinet or
similar locked area. This documentation is important as a legal requirement, as
essential information should the patient be referred to a shore facility, and as
documentation of the patient's medical problem.

Each ship should have a standard format for medical record keeping. Progress
notes can use the SOAP format — Subjective, Objective, Assessment and Plan. Flow
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sheets are useful to log information such as vital signs, medications, changes in
condition, treatments, fluids, intake and output. Flow sheets can show information in
chart or graphic form, and can be reviewed quickly. They also graphically show
significant changes which can be an important alert to the patient's changing
condition.

All medical records should be legible and kept in a safe, secure place to preserve the
patient's confidentiality from unnecessary intrusion. The patient's medical record is
considered a legal document. Only those health care providers or other individuals
aboard the vessel who have a real need to know specific information about the
patient's condition or care may have access to the patient's health records. All
medications (including narcotic substances) administered to the patient should be
recorded in the patient's health record. This includes the dosage, route, time, and
any reactions.

Each and every patient visit should be clearly documented in a medical record
format. Each medical record entry must be timed, dated and signed. Medical records
must be completed at the time patients are seen. Complete and accurate written
records are an essential component of quality medical care, and are the
responsibility of every health care provider.
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CHAPTER

COMMUNICABLE DISEASE
PREVENTION

INTRODUCTION

The practice of medicine includes the prevention of disease and injury as well as the
treatment of illness. Prevention is the preferred method for maintaining good health.
Aboard ship, maintenance of the health of passengers, crew, and staff is essential for
a successful journey. Specific measures can be taken to prevent, control, or remove
threats to the health of those aboard ship. Such measures may be aimed at
preventing injury, chemical or other toxic exposure, or infectious diseases. Measures
that prevent infectious disease include avoiding risky behaviors; proper sanitation
and food hygiene; control of animals and insects that carry disease; and, when
indicated, chemoprophylaxis (use of medication or other chemicals to prevent
disease), immunization, and quarantine. = Presenting educational talks and
distributing pamphlets on how to minimize disease risk are also helpful. Those in
command of the vessel are ultimately responsible for ensuring that effective
preventive measures are in place.

COMMUNICABLE DISEASES

A communicable (or infectious) disease is an illness caused by a specific infectious
agent (such as a bacterium, virus, or fungus) or by a substance the infectious agent
produces (toxin). The infectious agent or its toxic product may be transmitted directly
from an infected person, animal, or the environment to a susceptible host patient, or it
may be transmitted indirectly through an intermediate plant or animal host or a vector
(often an insect).

Life aboard ship is a unique environment; one that has duties, routines, and activities
that can increase a person’s chances of acquiring a communicable disease. These
elements include:

= crowding (easier to pass a cold to other crew in the bunkroom);

= physical stress (irregular sleep patterns, changes in diet, weather extremes,
noise);

= self-contained food and water systems (susceptible to lapses in proper
maintenance and cross-contamination with infectious agents);
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= exposure to cargos (animals and animal products such as hides and wool);

= travel to other countries (exposure to diseases such as malaria, typhoid
fever and cholera through contaminated food or water).

What influences the occurrence and spread of a communicable (infectious)
disease? Three factors: the agent (e.g., a type of bacteria); the host (the
individual or groups who are exposed to the agent); the environment (route of
transmission). Disease transmission requires an agent that is capable of causing a
disease, a host that is susceptible to the agent, and an environment that permits the
agent and host to come together. For an infectious disease to circulate within a
population there must be a chain of transmission from one infected host to another
and a suitable route of spread.

Why is it essential to understand the principles of preventing and controlling
communicable diseases? The answer: to ensure safety aboard the ship. If most
of the crew are ill (an outbreak), fewer will be able to operate the ship safely; medical
supplies may run low and care may become inadequate. To prevent disease, one
can direct efforts at the specific agent (e.g., Staphylococcus aureus), the host
(vaccination to prevent measles) and/or the environment (sanitation improvements to
prevent Salmonella). One can also target a specific point in the chain of transmission
(e.g., Escherichia coli and adequately cooked hamburgers). Thus, it is important to
know how various diseases are spread, what can be done to prevent their spread,
and what can be done to control them once they appear.

Infectious Agents

An infectious agent or its toxic product causes communicable disease in a
susceptible host. Organisms that can produce disease in humans range in size from
submicroscopic viruses to the fish tapeworm, a parasite that can attain a length of
more than 30 feet. Several groups of infectious agents and toxins (and some
examples of the diseases they cause) may be classified as follows:

= Bacteria: bacillary dysentery, cholera, plague, syphilis, tuberculosis;

= Bacterial toxins: botulism, staphylococcal food poisoning;

= Viruses: acquired immune deficiency syndrome (AIDS), hepatitis A, B and C,
influenza, measles, common cold;

* Rickettsiae: Rocky Mountain spotted fever, typhus fever;
» Parasites: malaria, hookworm, African sleeping sickness;
»= Fungi: histoplasmosis, ringworm, athlete's foot.

Some illnesses may be caused by many agents. For example, infection with many
different respiratory viruses can result in a common cold, and infectious diarrhea can
be caused by many bacteria and viruses. Other diseases, such as tuberculosis or
polio, occur only after infection with the specific infectious agent.
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Disease Incidence (Occurrence)

Infection with an organism may be inapparent (symptom-free or asymptomatic) or it
may result in disease. The likelihood of disease occurring depends on the following
factors:

= Pathogenicity: the organism’s ability to cause disease. The bacterial agent
of spinal meningitis, N. meningitidis, has high pathogenicity, because infection
with this bacteria is likely to lead to severe disease. Other organisms, such as
those found normally on human skin, have low pathogenicity because they
rarely cause disease.

» Infectious dose: the number of organisms to which the person is exposed.

= Susceptibility: of the host’s ability to resist infection. Factors influencing host
susceptibility are discussed later in this chapter.

Thus, an individual infected with an organism may or may not “get sick” or have
symptoms.

Chain of Transmission

The concept of the chain of transmission is basic to understanding the prevention
and control of disease. When the chain of transmission is understood, ways to
break the chain can be identified. If the chain is broken, then the disease will be
controlled and future cases prevented.

A chain of transmission or infection contains the following links:

= Reservoir: or source of the agent;

= Portal of exit: or mode of escape of the agent from the reservoir or source;
= Mode of transmission: of the agent from the source to the new host;

= Portal of entry: into the new host;

= Susceptible new host: (who may become the source for additional
transmission).

Reservoirs or Sources of Infection

The reservoir of infection is where the organism is normally found. The source of
infection is the location from which the organism is transmitted to the host (either
directly or indirectly through a vehicle such as air or water). For example, the
reservoir of the organism causing botulism, Clostridium botulinum, is the soil. The
source of the toxin produced by this agent is often improperly processed food
contaminated by soil. The reservoir and the source of an infectious agent may
have different locations. Eliminating the source of the organism may not prevent
further spread of infection if the reservoir remains intact.
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Reservoirs and sources of infection may be human, animal, or environmental. Most
of the infectious diseases harmful to man have a human source or reservoir, which
means that the infection is transmitted directly or indirectly from a person with the
disease. Examples of such diseases include: AIDS, measles, travelers' diarrhea,
pertussis, and typhoid fever. An infection with an organism may lead to
consequences ranging from no symptoms and signs, to mild or moderate illness, to
serious disease or death.

A carrier is a person who harbors an infectious agent but may show no signs of
ilness. The period of carriage of an organism may occur during the incubation
period (the time between infection with the agent and when the patient actually
shows symptoms of illness), during an infection (whether apparent or inapparent), or
following recovery from iliness. Carriage of an infectious agent may be transient,
lasting from the onset of infection through a portion of convalescence. It may be
chronic lasting many months or years, or even a lifetime. Asymptomatic carriers
serve as reservoirs of infection and play an important role in the spread of some
diseases.

Diseases of animals (zoonoses) generally affect humans only accidentally. In such
cases, humans are not the natural host for the infectious agent. However, for other
zoonotic diseases, both man and another animal or animals are essential to the
normal life cycle of the infecting agent. Thus an infectious agent may require two or
more hosts for its development during different stages in its life cycle. The agent that
causes malaria (a parasite that must live in two different hosts--mosquitoes and man-
-at different periods of its life cycle) is an example of such an organism. For some
infectious agents, either man or another animal can serve as reservoirs of infection.

Animal species serving as reservoirs for infectious agents that affect humans (and
examples of their associated diseases) include:

ANIMAL DISEASE

Snails Schistosomiasis

Mosquitos West Nile Virus, Yellow Fever, Malaria

Ticks Rpcky Mountain Spotted Fever, Lyme
Disease

Raccoons, skunks, bats, dogs Rabies

Wild rodents Plague, Hantavirus Dls_ease, Murine
Typhus Fever, Lyme Disease

Cattle, swine, goat, sheep Brucellosis

Some infectious agents live in the soil; which becomes the reservoir of infection.
Fungi (such as those causing coccidioidomycosis, histoplasmosis, and
blastomycosis) and molds are found in soil and dust or on vegetation grown in
endemic areas (places where the diseases are common). Certain species of
bacteria that form spores also are found in the soil, but only if the soil has been




contaminated previously with the spores. Tetanus (lockjaw) and anthrax are
examples of diseases that may be acquired through exposure to the environment.

Portals of Entry and Exit

Portals of entry and exit are the routes through which the infectious agent enters
and exits the body of the host. Often the portal of entry is the same as the portal of
exit. Portals of entry and exit in the human body include the respiratory, digestive,
and urinary systems, as well as the skin (including mucous surfaces such as the
eye), wounds, and blood.

Often the causative organism enters and exits the body through the part of the body
primarily involved in the disease process. This is true, for example, for ilinesses such
as the common cold as well as other respiratory and digestive system diseases.
Conversely, the portal of entry may have no relation to the organ system involved in
the disease. For example, the infectious agents for malaria and yellow fever,
transmitted by mosquitoes, enter and leave the host through the skin, but involve
other areas of the body (such as the liver and brain) in the disease process.

Modes Of Transmission

The main modes of transmission of communicable diseases are person-to-person,
common vehicle, airborne, vector-borne, sexual contact, and blood-borne spread.
The chain of transmission of an illness can be broken by interrupting the route of
transmission.

= Person-to-person spread occurs when the source and the host come in
direct physical contact. This includes fecal-oral spread, in which fecal material
from an infected person is transferred to the mouth of an uninfected person,
usually by unwashed hands. The hands are often contaminated by touching
an item, such as soiled clothing, and then touching the hands to the mouth.
Examples of diseases spread from person-to-person include giardiasis,
hepatitis A, rotavirus, and shigellosis.

= Common vehicle spread results when a single inanimate vehicle serves as
the source of transmission of the infectious agent to multiple persons. Food
and water are the most common causes of common vehicle outbreaks.
Diseases transmitted through contaminated food and water include botulism,
salmonellosis, campylobacteriosis, cholera, and Escherichia coli O157:H7.

= Airborne spread of disease consists of transmission of the infectious agent
by droplets or dust. Droplets are produced whenever someone breathes out;
these may be projected greater distances by a cough or a sneeze. These
droplets remain suspended in the air. Once the moisture in the droplets
evaporates, bacteria and viruses form droplet nuclei (tiny particles that can
float in the air) that may subsequently be inhaled by susceptible hosts.
Diseases spread by the airborne route include tuberculosis, legionellosis,
pertussis, measles, rubella, and chickenpox.
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= Vector-borne disease spread occurs through insects, either externally or
internally. Mechanical transmission occurs when the contaminated mouth or
feet of an insect vector physically transfers the infectious organism to the host
or to food. For example, houseflies can carry diarrhea-causing bacteria from
human waste to human food. Eating this food can cause subsequent illness.
With biologic transmission, the vector (for example, the mosquito) carries the
infectious agent within its body, and the agent passes through the skin via an
insect bite. Examples of vector-borne diseases include Lyme disease,
plague, and Rocky Mountain spotted fever.

= Sexually transmitted diseases are spread through sexual contact, either
heterosexual or homosexual. Sexually transmitted diseases include AIDS,
chlamydia, hepatitis B, syphilis, and gonorrhea.

= Blood-borne diseases are transmitted by contact with blood from an infected
patient. This mode of transmission usually occurs in the health-care setting,
with infusion of contaminated blood products or by skin puncture with a
contaminated syringe. Sharing of needles among injecting drug users also
transmits blood-borne diseases. Examples of blood-borne diseases include
AIDS, hepatitis B, and hepatitis C. Malaria can also be a blood-borne
disease.

Even when the source of an outbreak is unknown, understanding and interrupting
the most likely route of transmission can prevent further disease.

Host Immunity and Resistance

The host is the person or organism susceptible to the effect of the infectious agent.
The general health status of the host, his/her genetic makeup, as well as other
factors determine susceptibility to disease. Host defenses that contribute to
resistance to infection include:

* Mechanical barriers (i.e., the skin and mucous surfaces of the respiratory,
digestive, and urinary systems) and the action of coughing.

= Bodily discharges that either destroy, trap, or wash away infecting
organisms. Tears, urine, digestive juices, perspiration, and respiratory mucus
contain enzymes, acid, and nonspecific antibodies (a type of protein produced
by the immune system) that combat infection.

= Certain cells of the immune system, found throughout the body, that
remove infecting organisms from the body by engulfing and destroying them,
in a process known as phagocyftosis.

= Competition between normal, non-disease-causing (commensal)
microorganisms normally found in the gut or on the skin and pathogenic
(disease-causing) organisms to which the host is exposed.

These defenses may be overcome by exposure to a large number of organisms or
repeated exposure over an extended period of time. Defense mechanisms may
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diminish when another disease-causing infection is occurring at the same time,
following previous treatment with antibiotics (which wipes out commensal
organisms), or when a breakdown in a barrier exists (such as a skin wound).

Individuals can also develop a specific immune response to an infectious agent. This
immunity may be acquired through natural infection (i.e. a host becomes immune
after recovery from the illness or infection), by active vaccination with the agent, or by
passive immunization with antibodies from other persons who have been infected
with the agent. Natural immunity follows the natural occurrence of disease. This
type of immunity usually lasts the longest period of time, often for the life of the host.
Vaccination with weakened or killed infectious agents leads to active, induced
immunity. In this case the body develops antibodies specific to the vaccine agent.
Measles and polio vaccines are examples of active immunization. Injection of
antibodies or antitoxin leads to a passive, temporary immunity to an agent. Use of
gamma globulin to protect against chicken pox is an example of passive immunity.

PREVENTION OF COMMUNICABLE DISEASES

Preventing communicable disease requires understanding the relationship between
the agent with its reservoir, the susceptible host, and the route of transmission. To
find ways to break the chain of disease transmission communicable diseases are
prevented by

» increasing host resistance (through vaccinations);

= modifying the environment (to eliminate reservoirs or to interrupt
transmission);

» inactivating the infectious agent.

Vaccination

Seagoing persons should be appropriately vaccinated against all diseases
traditionally occurring during childhood (diphtheria, tetanus, poliomyelitis, measles,
mumps, rubella, and chicken pox) and should consider vaccination to prevent
hepatitis A and B. Though vaccines have reduced the occurrence of many of these
diseases worldwide, susceptible travelers may still acquire these diseases.

Diphtheria and tetanus boosters are recommended every 10 years. Adults born after
1957 should either have received two doses of MMR (measles, mumps, and rubella-
containing vaccine) or show evidence of immunity when their blood is tested for
antibodies against these viruses. Vaccination against chicken pox is only necessary
if there is no history of childhood infection. Vaccination against both hepatitis A and
B and an inactivated poliomyelitis vaccine booster should be considered for adults
who plan to travel and work in areas where these diseases are more common.
Hepatitis A is contacted by the oral fecal route, such as from contaminated food or
water. Hepatitis B may be acquired by direct or indirect contact with body fluids from
an infected person. Certain personal practices, such as avoiding contaminated
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needles (e.g., tattoo and syringe needles) and using condoms, help to prevent
infection.

Travelers to endemic areas should consider vaccination for hepatitis A, typhoid fever,
and cholera. Hepatitis A and/or typhoid vaccines are indicated for persons who
travel regularly to less-developed countries and who anticipate eating locally
prepared foods or drinking water. Travelers to less-developed countries are advised
to avoid eating uncooked food, especially fish and shellfish, and to peel fruits
themselves to minimize the risk of acquiring typhoid fever, cholera, hepatitis A, and
other gastrointestinal diseases. Currently, no country or territory requires cholera
vaccination as a condition for entry. Local authorities, however, may require
documentation of cholera vaccination when coming from endemic or epidemic areas;
in such cases, a single dose of vaccine is sufficient to satisfy local requirements.
Otherwise, the risk of cholera to U.S. travelers is so low and the vaccine of so little
efficacy that it is not currently recommended.

Certain diseases transmitted by mosquitos, such as yellow fever and Japanese
encephalitis (a disease that occurs throughout eastern and southern Asia) may be
prevented through vaccination and by avoiding mosquito bites by wearing
appropriate clothing and using repellents and mosquito netting. Yellow fever
vaccination is required at 10-year intervals for travel to many tropical American and
African countries. Animal-borne disease such as plague and rabies may be
prevented by vaccine and avoidance of unknown animals. Meningococcal disease
may be prevented with vaccination when traveling to regions of higher risk: the sub-
Saharan east-west belt of Africa, the Middle East, and the Asian subcontinent.

Every seaman should keep with his or her passport and other papers, written
evidence of the vaccines and prophylaxis received. The World Health Organization
publishes vaccine cards, which are recommended in order to keep an accurate
record of all vaccinations (Fig 2-1). Up-to-date records will prevent repeated and
unnecessary vaccinations when entering an infected port or one that requires
vaccination documents. Some ports may require documentation of prior vaccination
for yellow fever or cholera when traveling from areas with high disease activity.

NOTE: An International Certificate of Vaccination must be complete in every detail; if
incomplete or inaccurate, it is not valid. This certificate is revised periodically, but
older forms are usually acceptable. A copy of the International Certificate of
Vaccination, (PHS-731) is available from most health departments and many medical
practitioners. It may be purchased from the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402, telephone 1-202-512-1800.
The stock number is 017-001-00483-9.
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Although some vaccinations require single dose administration, others require two or
three doses given over a period of 2 weeks to 6 months. Without adequate planning,
this may present a problem to merchant seamen. If no medical officer is available
and qualified to administer vaccinations, it is recommended that seamen arrange for
multi-dose vaccinations during layovers ashore. Seamen should consult medical
authorities at least 6 weeks before departure to obtain current health information on
the countries that will be visited. Information on requirements and recommendations
for the international traveler is available via the Centers for Disease Control and
Prevention (CDC) website at http://www.cdc.gov/.

Reservoir Eradication

Exposure to infection can be prevented by eradicating the reservoir of infection,
closing the portals of exit from the sources, and eliminating the modes of
transmission. For example, outbreaks of bubonic plague have been controlled by
destroying rats and other rodents that can carry the plague bacteria. Providing
proper environmental controls of air, dust, and dirt (which may harbor infectious
agents) aboard ship may decrease the risk of communicable diseases among crew.
Similarly, insect control may eliminate reservoirs for certain vector-borne diseases.

Interrupting Disease Transmission
Disease transmission can often be interrupted by the following:



http://www.cdc.gov/

» rapid diagnosis and treatment of infectious diseases; isolation of patients from
other crew members (when appropriate);

= chemoprophylaxis before exposure (i.e. medication prophylaxis to prevent
malaria);

= practicing good personal hygiene (i.e. using insect repellents and wearing
appropriate clothing).

Inactivating Infectious Agent

Infectious agents can be inactivated to reduce the spread of disease. Chemical
methods include chlorinating water supplies and sewage effluents. Proper
disinfection and maintenance of potable water systems can prevent waterborne
diseases caused by bacteria and viruses. Disinfectants and fungicides are useful.
Physical methods for inactivating infectious agents include use of heat (proper
cooking of foods) and cold (refrigeration of foods). Proper food handling, preparation,
and storage help to prevent outbreaks of food borne and diarrhea diseases. These
simple yet essential practices should be carried out by staff and crew members of the
ship.

Personal Hygiene

Personal hygiene is necessary to prevent infectious diseases. Many diseases are
transmitted by the oral fecal route. Hands are often contaminated when urinating or
defecating. This contamination can spread disease to the individual and to the entire
crew. REGULAR HANDWASHING BY EVERY CREW MEMBER is critical to the
health of the entire crew. If crewmembers frequently develop diarrhea, the source of
contamination should be aggressively sought and corrected. Each head must be
kept clean, so that handwashing is effective.

Hands should also be washed before touching food and before meals. Cigarettes
can become contaminated in the same way, and spread disease. Always wash your
hands before touching anything that will go into your mouth.

Food service workers should be especially cautious. They should be free of
infectious disease when preparing food. Routine health screening is important.
Further, they must use the recommended sanitation procedures for food purchase,
storage and preparation. Handwashing is critical. They should wear gloves when
handling food.

Safe Food Practices

The basics of food safety are the same on land and on sea. However, because so
many people share the same environment, the same water, and the same meals on
board a ship, a break in sanitation may allow diseases to spread quickly to many
people or the entire crew. General principles include:
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= Maintain the potability (safety) of the water;
= Use reliable food suppliers;
= Keep the room temperature preparation times short;

= Keep raw and cooked foods entirely separate; also separate meat and fish,
and fruit and vegetable prep areas; (including equipment, wiping cloths,
storage areas, etc.);

= Keep hot food items hot and cold food items cold;

» Rapidly chill cooked foods (to 41° F/5° C or less) if they are not to be eaten
immediately;

= Persons with diarrhea, vomiting, or open sores on their hands should not
prepare food until they have fully recovered,

= All food handlers should wash hands frequently, especially after handling raw
meat and fish;

= Protect food from insects, rodents, and other animals.

The ship's management should assure all food service workers understand and
implement safe food practices.

Shellfish: Items containing seafood accounted for more than half of shipboard food-
borne disease outbreaks investigated by CDC. Shellfish, especially scallops,
accounted for four of the six seafood-related outbreaks on cruise ships. The more
recent outbreaks showed that neither blanching nor marinating alone will make
contaminated raw shellfish safe to eat. Steaming for at least 15 minutes may reduce
the risk, if the entire product reaches a uniformly high temperature.

Crustaceans, such as lobster, crab, and shrimp, should also be cooked thoroughly.
The U.S. Food and Drug Administration (FDA) Food Code recommends cooking
crustaceans such that the internal temperature reaches 145° Fahrenheit/63° Celsius
for at least 15 seconds.

Eggs: Salmonella with raw eggs has long been recognized. It had been believed
that the Salmonella was due to unclean eggs or eggs contaminated internally
through cracks in the shells, and that the contents of an intact egg were sterile.
However, research suggests that a worldwide epidemic of salmonella (Salmonella
serotype enteritidis (SE)) is infecting the egg-forming organs of hens and is
transmitted to the egg yolks as the eggs are formed inside the chickens. As a result,
a perfectly normal-looking egg can harbor large numbers of SE organisms.

Each year, about 80 outbreaks of SE infections are reported in the U.S., with a few
resulting in death. Eggs are implicated as the vehicle of infection in many of these
outbreaks. Two outbreaks of SE infection have recently occurred on cruise ships
which have been attributable to eggs. To prevent these outbreaks, the FDA and the
CDC published the following guidelines:
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* Shell eggs should be maintained at an internal product temperature of 41°
F/5° C or below until used:;

= Commercially pasteurized egg and egg products should be substituted for raw
shell eggs in the preparation of uncooked, ready-to-eat menu items such as
Caesar salad, uncooked hollandaise or bearnaise sauce, ice cream, etc.;

= Pasteurized egg product should be substituted for shell eggs in recipes calling
for pooled eggs;

* Eggs should be cooked to heat all parts to at least 145° F/63° C for 15
seconds or more;

= Cooked eggs requiring holding before service should be held at an internal
temperature of 140° F/60° C or above.

The third guideline is especially important. Large outbreaks have been related to the
use of bulk pooled eggs held for periods of time before cooking, or held on a steam
table or buffet bar after partial cooking. Any recipe that calls for a large pool of eggs
that are cracked ahead of time and held in a large container before cooking is of
particular concern. A single infected egg can contaminate the entire pool. No
outbreaks have been caused by pasteurized egg products.

Ground beef: While no food borne disease outbreaks aboard cruise ships have yet
implicated ground beef as the source, this item could serve as a source of infection
with Escherichia coli O157:H7 if not cooked properly. The food borne bacterial
organism E. coli O157:H7 is an emerging cause of food borne iliness. Infection often
leads to bloody diarrhea and occasionally to kidney failure and death. Most illness
has been associated with eating undercooked, contaminated ground beef. E. coli
O157:H7 lives in the intestines of some healthy cattle; meat can become
contaminated during slaughter, and organisms can be thoroughly mixed into beef
when it is ground. Infection can be prevented by thoroughly cooking ground beef to
at least 155° F/68° C for at least 15 seconds, as recommended in the FDA Food
Code (available through the National Technical Information Service, 5285 Port Royal
Road, Springfield, VA 22161, 703-487-4650, or |Internet address:
http://www.ntis.gov/products/families/military.asp?loc=4-3-4.
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CHAPTER

SHIP SANITATION

INTRODUCTION

Everyone aboard ship should expect and find sanitary facilities, supplies, and
healthful conditions in his or her shipboard environment. All crewmembers have a
responsibility for the state of that environment. Proper sanitation is impossible unless
each member cooperates. The Master should ensure the good sanitary conditions of
the vessel through periodic inspections.

Ensuring the health and safety of persons aboard a ship requires knowing and
understanding the various factors on the ship that affect health. Preventing and
controlling environmental health and safety problems will help to ensure the safety of
the crew and the ship. This section will cover those factors, including food sanitation,
potable water, pest management, laundry, barbershops, habitability, thermal stress,
hazardous materials, respiratory protection, and confined spaces. By making the
described practices an integral part of the ship’s routine, the Master and crew can
contribute to the health, safety, and success of each journey.

FOOD SANITATION

Today, most foodborne iliness is related to infectious disease. Most of the toxins of
the past — such as the use of copper to color home canned green beans and lead
solder to repair pots and pans — have been eliminated. Foodborne illness can be
especially serious aboard ship, since nearly everyone eats from the same mess and
contamination can infect an entire crew. There is much that can be done to prevent
a foodborne illness from occurring. Proper food procurement, storage, and
preparation, along with personal hygiene, and sanitary food preparation areas go
along way to ensuring the safety of the food served in the galley. All personnel who
are assigned to work in the galley, even for a short period of time, must be trained in
food sanitation and personal hygiene.

The U.S. Food and Drug Administration (FDA) has developed a Food Code. It was
developed primarily for shore-based facilities, but it also can assist the mariner in
providing a system of safeguards to minimize foodborne illness aboard ship. The
current Food Code is available in hard copy by calling the National Technical
Information Service at 703-605-6000 or 1-800-553-NTIS (6847) or online at
http://www.cfsan.fda.gov/~dms/foodcode.html.
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When an outbreak of disease is occurring aboard ship, even if the source of the
outbreak cannot be determined, interrupting the most likely route of transmission may
prevent further spread to uninfected shipmates. The Center for Disease Control and
Prevention (CDC) has guidelines on conducting a foodborne illness outbreak
investigation, should one occur (http://www.cdc.gov/ncidod/dbmd/outbreak/).
Information should be printed in advance should it be needed.

The Food Handler

In addition to cross contamination (discussed later under “Food Preparation and
Handling”), galley workers can inadvertently contaminate food if they do not follow
proper personal hygiene. Frequent hand washing is the key to preventing
contamination. A separate hand washing sink with hot and cold running water, a
sanitary soap dispenser, and disposable towels should be provided in the galley.
Personnel must wash their hands after each use of toilet facilities, after eating,
drinking, or smoking, and after handling raw food. A sign to remind personnel to
wash their hands should be placed in the head used by galley personnel. Personnel
should wash hands periodically, even if one of these activities has not occurred.

Galley workers must bathe at least once a day. Clothing must be maintained in a
clean and sanitary condition and soiled clothing must not be allowed in the galley.
Aprons should only be used while working in the galley and be replaced each day, or
more often if necessary. Disposable gloves should be worn when handling food.
Gloves do not change the need for hand wahing.

Food handlers should have a thorough physical examination at least once a year. At
all times, they should be free of any infectious disease. Respiratory diseases and
those transmitted by the fecal-oral route are especially hazardous. Any galley worker
who is sick must be removed from all galley duties and be evaluated prior to
reassignment to the galley. Skin infections and open wounds also prevent personnel
from working in the galley until the skin is completely healed.

Food Service Facilities, Equipment, and Utensils
All food service facilities aboard ship should conform to the minimum requirements:

= surfaces of all decks and bulkheads in the food processing, serving, and
storage areas should be corrosion-free, smooth, easy to clean, and
maintained in a clean condition

= all surface materials, equipment and utensils coming into contact with foods
should be corrosion-resistant, non-toxic, nonabsorbent, smooth, durable, easy
to clean, and approved by the National Sanitation Foundation (NSF)

= equipment must be maintained in a good state of repair and condition.

= cutting and piercing parts of can openers must be kept sharp to minimixe the
creation of metal fragments that can contaminate food when a container is
opened

3-2


http://www.cdc.gov/ncidod/dbmd/outbreak/

= surfaces used for cutting food must be able to be effectively cleaned and
sanitized or must be discarded

= all galley areas, especially the cooking areas, should be fire-protected, and
provided with adequate ventilation to readily remove smoke, steam, odors,
and gases

= all galley equipment should be permanently mounted

= adequate space for cleaning should be available behind and under any
permanently mounted equipment

= back-siphonage must be prevented

= all drains must be trapped and should have easily accessible "clean outs"

= waste, particularly food scraps, should be kept in tightly covered sturdy
garbage cans

= all galley water must be potable

» maintain adequate lighting in the galley areas

= all cleaning supplies and chemicals should be stored away from food
preparation areas

Food Selection and Procurement

To prevent unnecessary discarding of food, menus should be developed and food
ordered according to shelf life and anticipated use. Care should be used in selecting
food distributors, especially in overseas ports, to assure purchased products are not
contaminated. Upon receipt, ensure the following:

= food containers are in good condition (no dents in cans, no holes in plastic or
boxes)

= dry goods are inspected for indications of insect infestation

= frozen food is completely frozen and has no indications of being thawed and
refrozen

= fresh seafood is properly labeled.

= all refrigerated items are delivered at or below 41° F

= produce is in good condition with no rotting pieces.

Food Storage

Once procured, food should be appropriately stored in areas protected from
contamination. Non-refrigerated dry and canned goods should be stored in a
location that is clean and dry, free of exposure to splash, dust, or other
contamination, at least 15 cm (6 inches) above the floor, and secured for sea.
Corrugated cardboard is known for harboring cockroaches and should be removed
from the ship as soon as stores are unloaded. Food should not be stored in areas
such as living areas, mechanical rooms, near water or sewage lines, or where other
sources of contamination are prevalent. Liquids should be stored on lower shelves
so other foods will not be damaged if there is a leak. All food should be used “first-in-
first-out” to prevent discarding of expired food. Once non-refrigerated foods are
removed from the dry stores area and original protective packaging is removed, they
must be protected by storage in easily-cleaned vermin-proof containers or bins.
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Perishable food must be refrigerated or frozen. Reefers must be maintained at or
below 41° F and freezers must be at or below 0° F. Reefers and freezers must have
a highly accurate thermometer for temperature control. Temperatures of all reefers
and freezers (including galley reefers) should be checked periodically and a log
maintained. In reefers, raw animal products must be separated from cooked, ready-
to-eat foods and fruits and vegetables. If space is limited, store raw foods on the
lowest shelves to prevent them from dripping on other items. If not in the original
container, all food must be wrapped or covered and labeled. There should be
enough room around food in reefers and freezers to allow air to circulate and
maintain all foods at the proper temperature. Once a food has been removed from
the freezer and thawed, it must not be refrozen. All food in reefers and freezers must
be stowed for sea.

Food Preparation and Handling

Safe food preparation relies on several principles. The three principles are (1)
maintaining proper temperatures during thawing, cooking, and holding, (2) cleaning
of utensils and surfaces to prevent cross contamination, and (3) proper personal
hygiene of food service personnel. There are also some foods that require special
attention.

Foods, especially animal products, must be properly thawed. Ideally, products
should be thawed in a reefer. A microwave can be used for thawing if the product is
going to be immediately cooked. Thawing as part of the cooking process is also
acceptable if the required temperature is met. If running water is used, the water
must be no warmer than 70°F and the water must flow freely over the food and into a
drain. Consider the ship’s water stores before doing this as it can use a lot of water.

Raw animal products should be adequately cooked prior to eating. Specific food
temperatures have been established so that the most common organisms are killed.
Raw animal foods such as eggs, fish, beef, pork, and poultry must be cooked to
these minimum internal temperatures to ensure the safety of served food. The table
below provides safe internal temperatures for some common animal products. The
temperatures are from the FDA Food Code. Temperatures for additional, less
common, food types can be found in the Food Code.

Minimum safe internal temperatures for various hot foods
Product Temperatures
Any food cooked in a microwave 165°F (74°C)
All foods previously served and cooled | 165°F (74°C)
that are reheated within two hrs
All poultry and game birds 165°F (74°C)
Stuffed meats 165°F (73.9C)
Stuffing containing meats 165°F (73.9C)
Pork, ham, and bacon 155°F (68°C)




Beef roasts (rare) 130°F (54.4°C)
for two hrs

Beef steaks (rare) 130°F (54.4°C)
or as per customer
request

Commercially raised game animals 145°F (63°C)

Fish 145°F (63°C)

Unpasteurized shell eggs (not for 155°F (68°C)

immediate use)

Unpasteurized shell eggs for 145°F (63°C)

immediate service

Food held for serving (after cooking) 140°F (60°C)

Once a food is cooked, it must be maintained at 140°F until serving. Cold food, such
as salad bar items, must be maintained at or below 41°F. Hot foods to be kept for
leftovers must be placed in shallow pans to cool quickly. Leftovers should be 70°F
within two hours and below 41°F in a total of four hours. Leftovers should not be
stored for more than 24 hours and should be covered and labeled to indicate the date
and time to discard. When leftovers are reheated, the internal temperature must
reach 165°F.

If possible, foods to be cooked should be prepared in a different area than those that
are eaten raw or are ready-to-eat. This will avoid cross contamination. If this is not
possible, utensils and cutting boards must be replaced or sanitized between each
type of food contact. For example, lettuce for a salad cannot be cut on a cutting
board or with a knife that was used to cut raw poultry. If preparation is not separated,
salmonella from the poultry will be transferred to the lettuce, which is eaten raw. The
crew will become sick.

Raw fruits and vegetables should be washed in potable water before serving to
remove pesticides and other contaminants. If fruits and vegetables are procured
from countries where human sewage is used for fertilizer, they should be carefully
peeled and/or fully cooked before eating. Some difficult to clean foods, such as
lettuce, may best be avoided in some foreign ports.

Eggs are often contaminated with salmonella. This organism is killed when eggs are
cooked so that cooked egg products are safe to eat. However, pasteurized egg
products should be substituted for raw shell eggs in the preparation of foods that do
not require cooking such as Caesar salad, hollandaise or bernaise sauces,
mayonnaise, eggnog, and ice cream.

Sanitation of Equipment, Utensils and Food Preparation Areas

Equipment, utensils and other food-contact surfaces shall be cleaned to sight and
touch. The surfaces of cooking equipment and pans shall be kept free of encrusted
grease deposits and other soil accumulations. Non-food-contact surfaces of
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equipment shall be kept free of an accumulation of dust, food residue, and other
debris.

Equipment food-contact surfaces and utensils shall be cleaned with the following
frequency:

= before and after each use with a different type of raw animal food such as
beef, fish, lamb, pork, or poultry

= each time there is a change from working with raw foods to working with
ready-to-eat foods

= between uses with raw fruits or vegetables and with potentially hazardous
food

= at any time during the operation when contamination may have occurred

= jf used with potentially hazardous food, equipment food-contact surfaces and
utensils should be cleaned throughout the day at least every 4 hours if not
maintained below 41°F or above 140°F

= if equipment or utensil had not been used in the past 24 hours, it should be
inspected and cleaned/sanitized prior to use if needed

= non-food contact surfaces of equipment and the galley itself should be
cleaned at a frequency necessary to preclude accumulation of soil residues

= sponges must not be used in food service areas

= wiping cloths must be stored in a sanitizing solution when not in use and
should be replaced frequently

» jce machines and food dispensing machines (such as milk, juice, and ice
cream) should be properly maintained and regularly cleaned

To clean: tableware, utensils, and other food contact surfaces must be manually
washed in a three-compartment sink or in a ware washing machine and then air dried
in a clean area. For manual washing, the first sink is used for washing, the second
for rinsing, and the third for sanitizing. For ware washing machines, all large particles
of food must be removed prior to loading into the machine. The following sanitizing
methods may be used:

= immersion for at least 10 seconds in a solution of 25 ppm chlorine (Cl) and a
temperature of 120°F or 50 ppm Cl and 100°F or 100 ppm Cl and 55°F

= immersion for at least 30 seconds in clean hot water at a temperature of at
least 171°F

= immersion for at least one minute in a clean solution containing 25 ppm
iodine, pH of not higher then 5.0 and a temperature of at least 75°F

= in a ware washing machine that provides a minimum utensil surface
temperature of 160°F

= for equipment that is too large for immersion or ware washing machines, treat
with steam or rinse, spray, or swab with a chemical sanitizing solution of at
least twice the recommended strength of Cl or iodine
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POTABLE WATER

Throughout history, safe drinking water has been an essential maritime requirement.
Even today, many diarrheal disease outbreaks aboard ship have been traced to
contaminated drinking water, often obtained in foreign ports. Care should be taken
when procuring drinking water to make certain it is safe. If the ship has potable and
non-potable water sources, they should be clearly separated and not interchanged.

Nonpotable water may be used for activities such as bathing, cooling and fire
protection. Drinking water supplies should be tested daily for chlorine content and
checked weekly for possible biological activity. Plumbing systems should be
designed to prevent backflow. This is especially important in galley areas. Cross
contamination between drinking water and sewage plumbing systems have lead to
disease outbreaks and should be prevented. All sounding tubes and deck water
connections should be capped and locked when not in use.

Potable Water Tanks

Potable water tanks must have a suitable lining and should be cleaned and sanitized
at least once a year. To sanitize the tanks, the system should be super-chlorinated
with 100 milligrams/liter (mg/l) of chlorine for four hours. The system must be flushed
with potable water prior to refilling. Any pipes, valves, pumps, etc. that have been
dismantled, repaired or replaced must be sanitized in this same method. Tanks
should be sanitized after any maintenance, cleaning, or entry for any other reason. If
more than one tank requires sanitizing, the highly chlorinated water from the first tank
may be used in subsequent tanks, but additional chlorine may need to be added to
ensure the 100 mg/l chlorine level is maintained. All parts of the water system must
be super-chlorinated after any positive biological testing.

Potable Water Hoses

Potable water hoses should be labeled as such and not used for any other materials.
When not in use, the hoses should be stored in a locked locker in a clean area to
assure they are not used for other purposes. The ends must be capped or
connected to each other to prevent contamination. Prior to first use or any time
contamination is suspected, they should be sanitized as described for water tanks.
Before connecting potable water hoses to shore connections, sanitize the shore
connection with a solution of 100 mg/l chlorine.

PEST MANAGEMENT

Throughout maritime history, ship’s crews and inhabitants of ports have been
incapacitated and decimated by vector-borne diseases. In extreme circumstances,
quarantine of an infected or infested vessel has been known to have caused a loss to
the company of a year's income, while acquiring new clearance papers. Common
shipboard vectors include rats, mosquitoes, flies, bedbugs, lice, ticks, and
cockroaches. Pest management is important to the health and well-being of
shipboard personnel and is needed to protect property and resources.
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Ideally, ships should seek to minimize reliance on chemical pest control procedures
and the adverse health effects of pesticides. Integrated pest management (IPM) is a
comprehensive approach to pest control and prevention that considers all available
strategies, including mechanical, cultural, biological, and chemical techniques. Non-
chemical pest controls, such as good sanitation practices and the elimination of pest
harborages and access, should be implemented prior to use of any chemical control
measures.

Pesticides

Pesticide applicators should be trained and certified when Environmental Protection
Agency (EPA) restricted-use pesticides are being applied. A log and/or file should be
maintained to indicate the type, quantity, and location applied for any pesticides used
onboard. Procedures should be consistent with the Federal Insecticide, Fungicide
and Rodenticide Act, EPA and Occupational Safety and Health (OSHA) standards.
Pesticides are hazardous materials and a Material Safety Data Sheet (MSDS) should
be maintained on hand for any pesticides available for use. Follow all precautions
and recommendations of the manufacturer as described in the MSDS. The container
labeling will also provide important safety information. All chemicals that are used to
control vectors should be kept in their original containers, properly labeled and
securely stored away from food (stores and cargo).

Rodents

Rats on a ship are a health menace and a nuisance. They cause extensive damage
to cargo and food, and rat droppings contain organisms which produce diseases.
Rats carry fleas which may transmit plague and murine typhus. Because of these
dangers, ships heavily infested with rats must be fumigated, and fumigation is a
laborious, expensive, and dangerous procedure. It can be avoided through adequate
rat-control measures. A deratization exemption certificate provided after an
inspection that demonstrated the ship was rodent-free is required for some ports.
The ship’s agent should be able to make arrangements for an inspection to receive
this certificate.

Despite reasonable precautions by the ship’s personnel and port authorities, some
rats may get aboard. However, infestation can be avoided. The following are
guidelines to prevent and control rodents onboard ship:

= when moored, use approved and properly installed rat guards on all ship-
shore lines to prevent rodents from getting aboard via these lines

= frequently inspect for signs of rat life (trails or runs marked by dirt or
droppings) and take quick action if evidence is found

= rat proofing the ship, thus "building out" the rats by elimination of their living
places or harborages

= keeping all food protected and avoiding accumulation of food scraps and
garbage, thus "starving out" the rodents
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= kiling them by trapping or expert fumigation by personnel from authorized
agencies (general use of rodenticide is not recommended as rats will ingest
poison and likely die in an inaccessible area and cause additional sanitation
problems and odors)

Flies

Domestics flies, some of which bite, can transmit enteric (intestinal) diseases to man.
Their larvae and eggs may infest human intestines as well as stored food. The
primary method of control is good sanitation and control of waste. All waste must be
stored in cans with tight lids. If chemical controls are used, non-residual aerosols
(space sprays), residual and microencapsulated insecticides, and baits are the most
effective against flies. When there is a fire hazard or heat source, non-flammable
propellants must be used. When spraying in food preparation and serving areas,
conduct operations when the galley can be closed for several hours, remove all food,
and clean all surfaces prior to returning food to the galley.

Mosquitoes

Several species of mosquitoes may transmit encephalitis, malaria, yellow fever,
filariasis, West Nile Virus and other diseases. The primary method of control is to
remove all standing water so the larvae can not survive. Methods as noted above for
fly control can be used if chemicals are deemed necessary.

Roaches

Roaches produce unpleasant odors, transmit diarrhea and dysentery, and damage
food stores. Primary controls are good sanitation practices, elimination of cracks,
crevices and dead spaces, storing food and garbage properly, watching for, and
destroying all cockroaches and their egg cases, and removing corrugated cardboard
boxes and cartons from provision storerooms as soon as possible. Bait stations and
glue traps should be the first chemical controls used for minor infestations. If a larger
infestation is suspected, a certified pesticide applicator should spray cracks and
crevices with an appropriate insecticide. Follow precautions noted above under fly
control when applying pesticides in food handling areas.

Lice, Bedbugs, and Fleas

These ectoparasites live on the outside of the body, cause discomfort, and may
transmit disease. Good personal hygiene and frequent laundering of clothing and
bedding are the primary methods of control. Additional control methods include
keeping berthing areas clean by vacuuming floors, rugs, and upholstered furniture;
watching for, and eliminating ectoparasites introduced with luggage and clothing;
avoiding furniture with wood-to-wood joints; and avoiding pillows or mattresses with
rolled seams; and elimination of rodents. For personal infestations, use insecticide
powders prescribed by a physician. Over the counter treatments are available for
bedding and clothing. Be extra careful with pesticide use on bedding and in berthing
areas. Follow all product directions.
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Pests in Stored Products

These pests (cockroaches, beetles, moths, ants, mites, silverfish, spring tails)
damage clothing and rugs and ruin many millions of dollars worth of stored foods
annually. They reproduce and transmit human diseases. The primary control
method is good sanitation and thoroughly inspecting food products when they are
delivered. Store foods and products in an orderly, sanitary manner in a cool, dry
room on racks up above the floor, use old stocks first, inspect stocks regularly and
dispose of any found to be infested. Be careful when using insecticides around food,
even in storage areas. Vapors from pesticides can infiltrate packaging and
contaminate food products.

GARBAGE

Liquid and solid wastes are generated during regular ship operations. Wastes must
be properly stored and discharged according to environmental regulations. Garbage
and trash should be stored separately. Care should be taken so that other ship areas
are not contaminated. Receptacles should be covered to prevent entry of flies and
other insects. Geographic-specific ocean dumping regulations for liquid and solid
wastes must be followed. When practical, paper, cans, bottles and other items
should be recycled.

LAUNDRY

Laundry facilities should be maintained in a clean and sanitary condition. Floors
should be cleaned at least once daily by dustless methods. Lint must be removed as
necessary from bulkheads, overheads, and supporting members to prevent a build-
up and possible fire hazard. After each use remove lint from washers and dryers.
Vehicles or containers used to hold unwashed laundry must be cleaned frequently.
Unwashed clothes should not be handled in close proximity to clean clothes.

Plumbing fixtures should be properly installed and secured for sea, maintained in
good repair, and kept in a sanitary condition. All fixtures and appliances must be
provided with backflow prevention devices. Ensure there is no cross-connection
between gray water and the potable water supply. Seawater must not be used for
laundry facilities when the ship is in polluted waters. Maintain adequate illumination.

Members working in laundry areas shall be briefed on the hazards of their duties and
on the importance of proper personal hygiene. Frequent hand washing is required,
especially after using the toilet. Eating, drinking (other than water), cooking, smoking,
and storage of food, drinks, or smoking materials should not be allowed in the
laundry room. Heat stress conditions may be present in the laundry room. Provide
personnel with adequate drinking water and ensure ventilation is operating properly
to reduce humidity levels and provide fresh air.
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BARBERSHOPS

Ensure that personnel performing barbershop duties are free of any communicable
disease. Personnel must maintain good personal hygiene and wear clean clothing
when attending customers. Hands must be thoroughly washed with soap and hot
water between customers. Personnel should not eat, drink, or smoke while attending
customers. Do not provide services to persons with inflamed or infectious conditions
of the scalp, face, or neck unless they have been evaluated by the medical
department representative (MDR). Therapeutic practices such as treating pimples,
ingrown hairs, etc. should not be performed. Only materials and procedures
approved by the MDR should be used to stop the flow of blood in case of nicks.

Only use tonics, lotions, bleaches, dyes, etc. that have been approved by the Food
and Drug Administration (FDA). All instruments that come into direct contact with
customers must be cleaned and disinfected between uses. Only Environmental
Protection Agency/FDA approved disinfectants and sanitizing agents should be used.
Read product directions and follow them. Personnel should not use common
brushes, dusters, etc. Shaving should not be allowed. Sanitary neck strips should
be used for each customer and soiled capes should be laundered before reuse.
Remove cut hair from the decks frequently by dustless methods.

HABITABILITY

There should be a regular cleaning schedule for all berthing areas, heads, and
showers aboard ship. These areas must be kept clean, operable, well ventilated and
well illuminated at all times. Mops, brooms, and other cleaning gear should be
cleaned and properly stowed away from the berthing area after use. To prevent pest
problems, food items should not be allowed in berthing areas. The Master or his
designee should perform regular inspections to ensure safety and cleanliness of
berthing areas, heads, and showers.

THERMAL STRESS

Heat stress conditions are a common problem onboard ship. Cold stress could be
an issue while operating during the winter in cold climates.

All personnel should be trained in the symptoms and proper treatment of heat stress,
heat exhaustion, and heat stroke. This will allow them to protect their own health and
that of fellow shipmates. Thermometers should be placed in all areas that are
potential heat stress locations such as the engine room, auxiliary machinery rooms,
laundry, galley, and scullery. These thermometers should be checked periodically to
determine if there is a potential for heat stress problems. The MDR should have a
wet bulb globe temperature (WGBT) meter available to evaluate heat stress
conditions.

Ensure cool drinking water is continuously available in areas where heat stress
conditions or their potential exist. Good nutrition, three meals a day is equally
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important, work schedules should facilitate adequate sleep. Salt added to meals is
normally sufficient and salt tablets are not necessary unless recommended by the
MDR.

Cold stress is primarily prevented by keeping dry and wearing plenty of clothing.
Wind chill can dramatically decrease the perceived temperature. Personnel should
be trained on the physiological effects and proper recognition and treatment of cold
injuries.

HAZARDOUS MATERIALS

Hazardous materials include a variety of materials onboard ship from oils to paints
and cleaning supplies. Material Safety Data Sheets (MSDS) are available for all
hazardous materials. Personnel who use the materials should be trained on the
content of the MSDS. An inventory of hazardous materials should also be available.
MSDS’s should be provided when the material is purchased. Contact the
manufacturer or distributor of the material if a MSDS is missing. The MSDS will
provide information on content, exposure limits, health effects, actions to take in case
of a spill, personal protective equipment to use, conditions and materials to avoid,
proper storage methods, fire precautions, and more. It is important to ensure
personnel have the personal protective equipment available to safely use any
hazardous material. Provide adequate ventilation as possible in areas where
hazardous materials are used. OSHA regulations, 29 CFR 1910.1200 and
1910.120 provide information and guidance on hazardous materials.

OSHA documents can be found at:
www.osha.gov or. www.access.gpo.gov/nara/cfr/index.html

RESPIRATORY PROTECTION

The use of respirators is sometimes required. Any person who plans to use a
respirator onboard must be properly trained and fit tested and medically evaluated
prior to use. It is also important to select the appropriate respirator for the task.
OSHA regulations, 29 CFR 1910.134, provides detailed information on the proper
selection, training, fit testing, and medical evaluation of personnel.

CONFINED/ENCLOSED SPACES

There are a variety of confined spaces aboard ship. A confined or enclosed space is
any space that has limited escape routes, is not intended for human occupancy, has
limited ventilation, or has a potential for atmospheric hazards. These spaces must
be evaluated by a qualified person with calibrated equipment prior to entry by any
personnel. Detailed guidance can be found in OSHA regulation 29 CFR Part 1915.
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CHAPTER

Substance Abuse

INTRODUCTION

Substance abuse is the use of drugs (including prescription medications) or alcohol
in ways that interfere with one’s life at work, school, and home. Substance abuse
can lead to serious illness, dependency, and death. Death may be due to acute and
chronic affects. Drugs of abuse may be swallowed, inhaled, snorted, injected, or
even absorbed through the skin and mucous membranes. Alcohol is the most widely
abused drug today. Alcohol use has been a factor in many drownings, tragic ship
collisions and other mishaps at sea. It is the responsibility of the entire crew to
promote and practice responsible attitudes toward alcohol use. Those in command of
the vessel are ultimately responsible for reinforcing responsible alcohol use and not
tolerating illegal drug use. Intoxication from alcohol or drugs can endanger the entire
crew. It is important to recognize the signs and symptoms of substance use
disorders and to seek appropriate treatment.

THE ALCOHOLS

THE ALCOHOL FAMILY is made up of many chemical compounds. Ethyl alcohol,
the best known member of the group, is a product of fermentation and is the
intoxicating substance in beer, wine, and other liquors. Other alcohols commonly
used are methyl alcohol, isopropyl alcohol and denatured alcohol.

Methyl alcohol, also known as wood alcohol or methanol, is a fuel and has industrial
usage as a solvent. Wood alcohol is a poison that must never be consumed
(including inhaled) because it causes liver toxicity, blindness, and death.

Isopropyl alcohol is “rubbing alcohol” and often used as a disinfectant. It is
poisonous if taken internally.

Denatured alcohol is ethyl alcohol with other chemicals (denaturants) added to
make it unfit for drinking. It has many industrial uses. If it is aboard ship, use
extreme care to make certain that it is clearly labeled as a poison, and that any crew
members with access to it fully understand that it is not safe to drink. Deaths occur
each year in people drinking denatured alcohol who are unaware of its dangers.

Ethyl alcohol (also know as grain alcohol or ethanol) is given special attention in this
chapter because it is the active intoxicant of alcoholic beverages. It is a colorless,
flammabile liquid that supplies calories, but has no nutritional value. It has been used
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as an antiseptic, drying agent, sedative, anesthetic, and hypnotic agent. It is a pain-
reliever that reduces pain by sedating the brain and central nervous system. Ethyl
alcohol is considered a drug because of the profound depressant effects it has on the
central nervous system. Like barbiturates and narcotics, it causes addiction and
dependence.

DEFINITIONS

Note: Complete definitions and diagnostic criteria can be found in the current edition
of the Diagnostic and Statistical Manual published by the American Psychiatric
Association. Following are general descriptions.

Alcohol Intoxication is the presence of significant maladaptive behavioral or
psychological changes (i.e. impaired judgment, impaired social functioning, and
inappropriate behavior) that develop during or shortly after the ingestion of alcohol.
These changes are normally accompanied by slurred speech, unsteady gait, and
impairment in attention or memory. In high doses, stupor, coma and death can
result. Intoxication impairs driving abilities and performance of duty, and can lead to
marine and other accidents. While intoxicated, one is not fit for duty and should
never operate tools or equipment.

Alcohol Abuse refers to the isolated or continued habit of drinking in ways that
cause difficulties at work, school or home. It results in physically hazardous
situations and leads to legal problems. A sign of alcohol abuse is that drinking
continues in spite of the resulting problems.

Alcohol Dependence includes physical and psychological dependence, and is a
pattern of use that continues in spite of various warning signs. Physical dependence
occurs when the body requires alcohol to prevent withdrawal symptoms. Tolerance,
or the need for more alcohol to produce the same effects, also develops.
Psychological dependence involves psychological craving for the drug. A dependent
person is distressed by alcohol’s effects on his/her life and efforts to reduce
consumption are often unsuccessful. Significant time is spent obtaining alcohol and
its use interferes with other activities. The person often uses alcohol in larger
amounts or over a longer period of time than intended.

ALCOHOL IN THE BODY

Unlike other foods that require slow digestion, alcohol is absorbed directly into the
bloodstream through the walls of the stomach and the small intestine. The blood
carries it to all body tissues, including the brain, where it has an immediate
depressant effect. The liver slowly metabolizes the alcohol. Lesser amounts are
excreted through the lungs, skin, and kidneys. If alcohol is consumed faster than the
body can dispose of it, the blood concentration increases. Alcohol is a central
nervous system depressant and also an anesthetic.

Initially, alcohol seems to produce feelings of stimulation. Alcohol “numbing” of the
judgment center of the brain, which controls inhibitions and restraints, makes one feel
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buoyant and exhilarated. Continued drinking on a given occasion increases the
concentration of alcohol in the bloodstream. This causes depression of various
areas of the brain that affect judgment, emotions, behavior, and physical well-being.
Reflex time is markedly reduced. Operating marine vessels under the influence of
any amount of alcohol is unsafe.

Alcohol ingestion causes absorption and nutritional deficiencies. The combination of
malnutrition and tissue injury may contribute to brain damage, heart disease,
diabetes, ulcers, cirrhosis of the liver, and muscle weakness. The Wernicke-
Korsakoff syndrome, with irreversible and potentially fatal brain and nervous system
damage, is due to severe acute and chronic thiamine deficiency. Treatment of
serious alcohol disorders should include injected and oral thiamine, as well as other
vitamins and nutrients.

Alcohol can also act a a direct poison to body tissues. Liver damage, including
irreversible cirrhosis, can result from chronic drinking. The brain and other tissues
can also be irreversibly damaged.

Sudden death may occur: (1) when the individual has ingested so much alcohol that
the brain center which controls breathing and heart action is fatally depressed; (2)
when other depressant drugs (such as “sleeping pills”) are taken along with alcohol,
magnifying the depressant effects; (3) during an accident (one-half of all fatal traffic
accidents involve the use of alcohol); or (4) as a result of suicide or murder (many
self-inflicted deaths as well as homicides involve the use of alcohol.)

MANAGEMENT OF PATIENTS WITH ALCOHOL-INDUCED
DISORDERS

The Diagnostic and Statistical Manual — IV by the American Psychiatric Association
identifies a range of alcohol-induced disorders including dependence, abuse,
intoxication, withdrawal, intoxication delirium, and withdrawal delirium. Alcohol can
also induce dementia, amnesic, psychotic, mood, anxiety and sleep disorders as well
as sexual dysfunctions.

Alcohol intoxication, alcohol withdrawal, and alcohol dependence and abuse are
discussed below.

ALCOHOL INTOXICATION

At lower blood alcohol levels, mild intoxication is self-limiting as long as the person
stops drinking. However, reflexes are impaired, and activities such as driving and
working with machinery are dangerous. As little as one drink impairs one’s abilities.

As alcohol levels increase with more drinking, there is poor control of muscles, poor
coordination, double vision, flushing of the face, bloodshot eyes, and vomiting.
Behavior varies greatly. It is hard to predict what an intoxicated person will do next.
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He/she may cry bitterly, show unexplained happiness, change moods rapidly, or just
pass out. NOTE: “Passing out” or “falling asleep” can be a warning sign that the
person is actually in a dangerous alcohol coma. Shipmates may assume the
person is safely asleep, when he/she may actually be in a life-threatening coma.
Take care to monitor a shipmate’s condition and make certain he is breathing and
responsive. Get immediate help if you suspect alcoholic coma. This could save a
life.

Alcohol is metabolized by the body at a constant rate regardless of activity. Black
coffee or a cold shower may make an intoxicated person feel better but the reaction
times are not changed — they remain slowed. It is impossible to “walk off” excess
liquor or intoxication. Performance remains impaired. Alcohol is metabolized at
about one drink per hour. (One drink is a 12-ounce beer, 4-ounce glass of wine, or 1
ounce of hard liquor.)

Serious intoxication results when a large amount of an alcoholic beverage is taken
over a relatively short period of time (or for a longer period of time, when alcohol
intake exceeds alcohol excretion). Memory is commonly lost for the events while
intoxicated. Symptoms are drowsiness that can progress rapidly to coma; slow
snoring breathing; blueness of the face, lips, and fingernail beds; involuntary passage
of urine or feces; dilated pupils; and rapid weak pulse. .

A suspected alcoholic stupor or coma represents a medical emergency.
Obtain immediate help via radio. Also, be aware that the signs and symptoms of
drunken stupor are similar to other medical emergencies such as intoxication from
prescription or illegal drugs, other poisonings, stroke, brain injury, insulin shock and
diabetic coma. For example, a person may have an odor of alcohol on the breath
and also be in a diabetic coma.

Stupor or coma always requires immediate treatment, no matter what the cause,
though the specific treatment varies, dependent upon the cause. Remember that
accidents, falls and fights are commonly associated with drunkenness, so the head
should be checked for signs of injury, the pupils of the eyes for equality of size and
moderate dilation (in serious head injury and stroke the pupils may be unequal and
non-reactive to light) and the patient's temperature recorded. = The individual's
shipmates should be questioned on whether the patient might have taken drugs,
been injured, or overexposed to fumes or poisons. Also try to determine how much
alcohol the person may have consumed and over what time period. Personal
effects should be checked for medications and other drugs if indicated. Accurately
diagnosing the cause(s) of the stupor is key to successful treatment.

Treatment

Immediate first aid for someone in a stupor or coma is the ABC’s — airway, breathing,
and circulation. Obtain immediate consultation by radio. The patient's airway
should be kept clear by placing him on his side. The unconscious patient should be
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placed on his side and not be allowed to sleep on his back, because a deepening of
stupor or coma may cause choking on the tongue or vomitus. The patient should be
continually observed and not left alone. Frequently monitor and record vital signs. A
continual written record of the patient’s condition, vital signs, and treatment provided
should be maintained.

The specific treatment is dependent upon the cause(s) of the stupor or coma. For
example, in addition to alcohol, the patient may have taken prescription or illegal
drugs. The patient may have suffered a head injury or stroke. Other medical
problems such as diabetes could be compounding the situation. Treatment must
address all the interacting factors.

Alcohol disorders are usually chronic problems that are not resolved simply because
the immediate crisis is over. Upon return to home port, the crew member should
receive a formal drug/alcohol assessment screening by a qualified professional.
Treatment often involves referral to a specialized alcohol treatment program.

ALCOHOL WITHDRAWAL

Alcohol withdrawal occurs when a physiologically dependent person abruptly stops
using alcohol. Physiologic dependence can develop after prolonged and heavy
drinking. For example, consider a crew member who drinks alcohol regularly while in
home port. When this crew member goes to sea and suddenly stops drinking,
he/she may experience withdrawal within a day or two. Thus, withdrawal is most
common early in a voyage. Alcohol withdrawal can be a life-threatening
emergency.

The Diagnostic and Statistical Manual — IV identifies symptoms characteristic of
withdrawal. These include increased sweating and pulse (greater than 100/min),
hand tremor, insomnia, nausea or vomiting, hallucinations or illusions, agitation,
anxiety, and grand mal seizures. The patient is distressed by the symptoms. Alcohol
withdrawal is diagnosed when the symptoms are due to the cessation of alcohol and
not due to another medical or psychiatric disorder.

Alcohol withdrawal can advance to withdrawal delirium, called delirium tremens or
“‘DTs”. DT’s include a disturbance of consciousness and a change in cognition. DT’s
usually occur within 24 to 72 hours of stopping alcohol intake; however they may
occur as much as a week after. DT’s are a life-threatening emergency requiring
complex medical treatment. To prevent serious DT’s, any alcohol withdrawal
symptoms require early treatment and immediate medical consultation by
radio.

A delirious patient should never be left unattended. Even when the symptoms
appear mild, constant observation is required. An accurate written record should be
kept of the patient’'s condition, including vital signs and urinary output. Treatment
should be symptomatic. The patient’s recent history should be reviewed carefully to
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determine the cause of the delirium. In addition to alcohol withdrawal, there may be
a co-occurring head injury or another medical problem. Medical advice by radio
should be obtained and followed.

Treatment

Alcohol withdrawal symptoms, as they increase, often signal impending DT'’s.
Recognition of these symptoms as warnings, followed by prompt treatment, often will
prevent deterioration and full-blown delirium tremens. Alcohol withdrawal can be a
life-threatening emergency. Early recognition and treatment are essential.
Obtain medical consultation by radio.

In treating impending (and actual DT’s), medium-to-long acting benzodiazepines are
used to “substitute” for the body’s dependence on alcohol. When withdrawal
symptoms are first observed, prompt treatment should begin with a drug such as oral
chlordiazepoxide. This should control the minor symptoms and, if properly managed
under medical direction, should prevent the severe withdrawal symptoms of delirium
tremens, including seizures. When the patient is stable, the benzodiazepine dosage
should be tapered over several days, while the patient’s vital signs and condition are
closely monitored. Tapering, rather than sudden stopping, is important to prevent
further complications such as benzodiazepine-withdrawal seizures.

Efforts should be made to allay the patient’s fears with reassurance and a careful
explanation of procedures. Nightmares, illusions, and hallucinations often are
reduced if the patient is placed in a well-lit room, and in the presence of others rather
than in isolation and restraints. The patient’s pulse, blood pressure, and temperature
should be taken every four hours (or more often if the patient does not seem stable)
and charted in a written medical record. Pay attention to any changes — they can be
warning signs that the patient’s condition is worsening.

If the patient has not stabilized after 24 hours of treatment with a benzodiazepine,
one should assume that there are other medical complications and problems that
require immediate medical intervention. Continued radio consultation is critical
for appropriate management.

Seizures, historically called “rum fits”, are another symptom of alcohol withdrawal.
One of the primary objectives in treating an alcohol convulsion (seizure) is to prevent
patient injury and injury to others. The patient should be placed on his/her side (to
prevent aspiration), tight clothing loosened, and air passages kept open. General
seizure precautions and management should be used. To interrupt a convulsion,
diazepam (1-3 mg intravenously under medical supervision) may be adequate.
Intravenous diazepam should be given carefully and slowly. [f injected too quickly or
given in too large a dose, it can cause respiratory arrest and death. If intravenous
administration is not possible, diazepam can be administered intramuscularly.
Continue treatment as for impending DTs. Further, seizures are often a signal of
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other serious disease, and thus deserve a prompt and full medical work-up to rule out
other causes such as brain tumors.

Medical management of a patient in DT’s is complex. Get medical consultation
via radio. Untreated, DT’'s have a 20% fatality rate; treated it is about 5%.
Recognition and early treatment of alcohol withdrawal symptoms is key to prevention.
However, should DT’s occur, they require extensive medical care. When possible,
hospitalization is advised.

Further, a patient in DT’s is often agitated, confused and/or paranoid. One should
talk with the patient in a calm voice and explain in simple terms what is going on.
Effort should be made repeatedly to reassure. The patient should never be left
alone, even for a moment. Precautions to prevent suicide should be observed. The
room should be kept evenly lighted at all times because delirium usually is worse in
the dark or in twilight. The source of light should be placed to avoid casting strange
shadows.

Rarely, restraints may be needed to prevent the patient from hurting himself or
others. These should be applied only with the permission of the ship’s captain.
Restraints should be applied carefully, and only if safe procedures are known and
followed. Mechanical restraints can be dangerous, tend to antagonize or irritate the
patient, and should be used only when absolutely necessary. Restraining appliances
should not be placed within reach of the patient’s fingers or teeth, or where they
might cause pressure or discomfort. These devices must not interfere with the
patient’s breathing. Constant supervision of restrained patients must be maintained.
The patient in restraints should be watched carefully to avoid injury. A complete
written record explaining why restraints were needed, how they were applied, and the
patients condition at regular intervals (about 15 minutes) is essential. The chart
should be signed by each crew member providing one-on-one observation during
their time “on watch”. Restraints should only be used if no other intervention
will prevent danger to the patient or others; a patient in restraints requires
close and continual one-on-one monitoring.

ALCOHOL DEPENDENCE AND ALCOHOL ABUSE

Alcohol dependence and alcohol abuse are disorders that are sometimes called
“alcoholism”.  Alcohol dependence may include tolerance, withdrawal, and the
inability to reduce use, even when it interferes with other parts of one’s life. Alcohol
abuse occurs when alcohol use interferes with work, school and home-life, and may
also include alcohol-related legal problems.

Problem drinkers have varying degrees and patterns of alcohol use. Some alcohol
abusers go on periodic sprees or binges, but between these they drink little or no
alcohol. Others may drink regularly day after day for long periods. Alcohol causes
various problems both aboard ship and when ashore on liberty. Alcohol is a common
contributor to fights and arguments.
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Chronic alcohol abuse causes many medical problems, and is especially damaging
to the liver, brain and nervous system.

Treatment

Alcohol dependence and abuse are difficult to manage and treat aboard ship.
Chapters of Alcoholics Anonymous are found world-wide. For someone who has the
determination to quit drinking, attending meetings in the various ports-of-call can be
helpful. However, management of the crew member who does not want to change
problem drinking behaviors is challenging. Referral for formal evaluation and
treatment in the homeport are appropriate. Most importantly, alcohol use must be
prevented from interfering with the safe operation and management of the ship.

PREVENTION

Prevention of alcohol incidents requires senior leadership and education of the
entire crew. It also requires effective management of any problems as they
occur. The ship’s culture should expect (and demand) responsible alcohol
behavior.

DRUGS OF ABUSE

INTRODUCTION

A range of chemicals can be abused — illicit drugs, prescription drugs, and shipboard
chemicals, especially those with an organic solvent base. They can be consumed as
a solid or liquid; sniffed, snorted, or smoked; injected; inserted rectally; or applied to
the skin. Symptoms of intoxication and withdrawal vary with different chemicals.
When drug dependence occurs, both tolerance (more drug is needed for the same
effect) and withdrawal symptoms can be present.

To identify drug abuse, look for changes in behavior. The behavior changes are
dependent upon the drug taken. A person on hallucinogens may see and here
things that aren’t there. Other drugs are stimulants or depressants. Some behavioral
changes may actually first appear to be positive. For example, with amphetamine
use, a usually bored sleepy person may be more alert and even improve his/her
performance. Conversely, a nervous, high-strung individual on barbiturates may be
more cooperative and easier to manage.

Signs that suggest drug abuse include sudden and dramatic changes in discipline
and job performance. Drug abusers may display unusual activity or inactivity, and
sudden and irrational flare-ups involving strong emotion or temper. There may be an
increase in arguments. Personal appearance may decline - often a drug abuser
becomes indifferent to his appearance.

There are other, more specific signs that should arouse suspicions. Among them are
furtive behavior about actions and possessions (fear or discovery), sunglasses worn
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at inappropriate times and places (to hide dilated or constricted pupils), and long-
sleeve garments worn constantly, even on hot days, to hide needle marks.

Seven main classes of drugs of abuse are discussed: opioid-related drugs, sedative-
hypnotic and anxiolytic-related drugs, amphetamine-related drugs (stimulants),
hallucinogens, cannabis, cocaine, and inhalants.

OPIOID-RELATED DRUGS

Opioid-related drugs, commonly called narcotics, are available by prescription (such
as morphine and oxycodone for pain) and are also illegal street drugs (such as
heroin and opium). They are known for their “rush” and then a feeling of tranquility.
This is followed by a feeling of dysphoria. They cause nausea, vomiting and
constipation. An overdose is characterized by coma, depressed respiration and
pinpoint pupils. Narcotic use quickly results in physical dependence with classic
withdrawal or abstinence symptoms of muscle aches, yawning, increased
perspiration, running nose, watery eyes, “goosebumps”, diarrhea, dilated pupils, and
increased pulse and temperature.

To achieve maximum effect, narcotics are injected directly into a vein (“main-lining”).
Once physically addicted, to prevent the abstinence syndrome, most addicts inject
two to four times per day. The most common site of injection is the inner surface of
the arm at the elbow. After repeated injections, scar tissue (tracks) develops along
the course of such veins. Because of the easy identification of these marks, narcotic
abusers may wear long sleeves at odd times. Females sometimes use makeup to
cover marks and some males get tattooed at injection sites. HIV/AIDS and hepatitis B
and C are readily transmitted by sharing needles.

The narcotic abuser may be detected by noting the presence of the equipment
(“works” or “outfit”) used in injecting narcotics. Because anyone injecting drugs must
keep the equipment handy, it may be found on his person, or hidden nearby in a
locker, washroom, or any place where temporary privacy may be found.

All narcotics are not injected. Though narcotic pain medications can be injected, they
can also be taken orally or as rectal suppositories. Impure opium was historically
smoked in “opium dens”. Heroin can be “snorted” in the nose, though this requires
more drug for the same effect and thus is more expensive than injecting. Oral
preparations which can be abused include codeine in cough medicines and narcotic
anti-diarrhea drugs. When narcotics are taken orally the blood level rises slowly so
the “rush” is not as great as when injected or snorted.

Treatment of Opioid Intoxication and Dependence

Opioid intoxication can be unexpected and serious — if a bag of heroin contains a
higher than expected concentration of active drug, a serious overdose can result.
Since the opioids can cause respiratory depression, the ABC'’s (airway, breathing,
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cardiac) are the first steps in management. Immediate medical advice by radio
should be obtained.

With all opioid-related drugs such as opium, heroin, meperidine, morphine,
oxycodone, methadone, and hydromorphone, overdose produces similar clinical
states. Respiratory depression is the most dangerous and can be fatal. Depressed
respiration requires close observation and may require manual or mechanical
artificial respiration. Naloxone, a narcotic antagonist, may be indicated when a
patient has signs of even mild respiratory depression.

Naloxone is used to treat acute narcotic intoxication or overdose. It is a pure narcotic
antagonist. Naloxone binds to the opioid receptors, and thus displaces the opioid.
Since naloxone does not cause respiratory depression, dosing can be repeated and
it can reverse some opioid-induced respiratory depression. Naloxone has a relatively
short duration of action, and must be re-administered frequently. The length of time it
is needed depends upon many factors including the duration of action of the narcotic
the patient took. Short-acting narcotics such as heroin and morphine are cleared
faster (and thus require naloxone for a shorter time) than longer acting drugs, such
as methadone.

Opioid-related drugs cause a physical dependence when used regularly and have a
classic withdrawal or abstinence syndrome. A short-acting drug has a faster onset
and shorter duration of withdrawal than a longer acting drug. Though opioid
withdrawal is unpleasant, it is rarely life-threatening (unlike an overdose, which can
be fatal.) Supportive care is helpful. Various drugs, such as clonidine, can be
prescribed to minimize the withdrawal symptoms. Methadone and buprenorphine
hydrochloride can be used for longer-term management of opioid dependence.

In addition to the physical dependence caused by opioid-related drugs, they also
cause psychological dependence. This is characterized by craving, which may
continue for life, even if the physical signs of withdrawal resolve. “Psychological”
dependence and craving may have a biological basis in the receptor cells. They
make opioid abuse difficult to treat.

SEDATIVE-, HYPNOTIC- AND ANXIOLYTIC- RELATED DRUGS

The sedative-, hypnotic- and anxiolytic-related drugs include benzodiazepines (e.g.
diazepam), carbamates (e.g. gluetethimide, meprobamate), barbiturates and related
hypnotics (e.g. methaqualone). Intoxication resembles alcohol with slurred speech,
incoordination, unsteady gate, and impairment of memory and concentration. These
drugs are central nervous system depressants and an overdose can be fatal due to
respiratory suppression. These effects are compounded when taken with alcohol,
which makes them especially dangerous.

Benzodiazapines are sometimes used with cocaine and other stimulants to “take the
edge off’. They are also used to self-medicate withdrawal from other addictive drugs.
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Management of Intoxication

The treatment of intoxication and overdose requires support of cardiovascular and
respiratory functions — remember the ABC’s. Overdose is a medical emergency —
obtain medical consultation via radio. Maintenance of the airway is of crucial
importance. Oxygen and intravenous fluids may be needed. Stimulant drugs
generally are not effective in restoring normal respiration. If the patient is conscious,
gastric lavage will be helpful in removing any unabsorbed drug from the stomach.
Take care to avoid aspiration and choking.

Management of Withdrawal

When a patient becomes physically dependent on a drug in this class, abruptly
stopping the drug can result in a withdrawal syndrome. It is characterized by
increased sweating, pulse, tremor, insomnia, nausea and vomiting, hallucinations,
anxiety, and agitation. Life-threatening seizures can also result. Inmediate
medical management is essential. Close supervision is essential. Medical advice
by radio should be obtained.

Aboard ship, it is often best to provide the drug, taper the dose and withdraw the
drug gradually. Continued abstinence is difficult to obtain. Long-term treatment
is best in a shore-based facility where medical support and behavioral counseling
are available.

AMPHETAMINE-RELATED DRUGS

Amphetamines and related substances, such as methylphenidate, are stimulants
that are available as both prescription and street drugs. Methamphetamine
(“meth” or “speed”) has recently become a popular and dangerous drug of abuse.
Another drug, methylenedioxymeth-amphetamine (MDMA, “ecstasy,” “XTC,” or
‘“ADAM”), acts as both a mild hallucinogen and stimulant. It can cause
heatstroke with high temperature and low heart rate and blood pressure. If
untreated, coma and death can result.

As a group, amphetamine-related drugs are stimulants. Their intoxication is
characterized by fast or slow heart rate or cardiac arrhythmias, high or low blood
pressure, dilated pupils, perspiration or chills, nausea and vomiting and various
movement disorders. Behavior is characterized by excessive activity. The
stimulant abuser is irritable, argumentative, appears extremely nervous, and has
difficulty sitting still. Other observable effects include incessant talking and chain-
smoking. The person abusing stimulant drugs often goes for long periods of time
without sleeping or eating, and may disturb others by their hyperactivity.
Following the stimulant intoxication, the patient may experience a profound
“crash” or hangover with depression.
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Treatment

The treatment of an overdose from an amphetamine-related drug is complex, so
medical advice should always be sought by radio. It is important to determine
whether the patient has taken any other drugs, such as barbiturates or alcohol. Drug
combinations are dangerous and can be very difficult to treat.

Life-threatening toxic doses of stimulants cause tachycardia (fast heart rate) that can
lead to a heart attack. They may also cause abnormally high body temperatures
above 102°F (39°C). High temperatures should be treated like heatstroke. A fully
conscious patient who has ingested an overdose orally should be forced to vomit or
gastric lavage should be instituted to remove any unabsorbed drug, taking care to
avoid aspiration.

Light sedation with diazepam may be required; but this should be administered only
upon medical advice by radio. DO NOT SEDATE A VOMITING PATIENT.

HALLUCINOGENS

Although LSD is the most widely known hallucinogen, others seen frequently include
mescaline (the active ingredient of the peyote cactus which originates in Mexico) and
psilocybin (the active ingredient from a specific Mexican mushroom.) Two synthetic
substances, DMT (dimethyiltryptamine) and DOM (dimethoxyamphetamine,) also
known as STP (implying Serenity, Tranquility, and Peace) are abused frequently.
When taken in sufficient dosage, any of these substances will produce illusions
(incorrect perception of objects) and hallucinations (a sensory perception without
objective stimulus, such as seeing, hearing, feeling, tasting, or smelling something
that does not exist.) Other abnormal experiences with hallucinogens include a
feeling of great excitement and insight. In high doses they also cause physical
symptoms such as dilated pupils, sweating, increased heart rate, blurred vision,
tremors and in-coordination.

Persons using hallucinogens may use them sporadically. Persons under the
influence of hallucinogens often sit or recline quietly in a dream or trance-like state.
Conversely, users can become fearful and experience a feeling of terror. This can
cause them to try to escape from the group or engage in violent action.
Hallucinogens can induce suicidal and homicidal tendencies.

Hallucinogenic drugs are usually taken orally as tablets, capsules, or liquids. Users
put drops of the liquid into beverages, on sugar cubes, crackers, or a small paper
wad or cloth. When buying drugs on the street, it is impossible to know the actual
content of the product. Since hallucinogens are relatively cheap, other drugs may be
“cut” with them. The customer is unaware the hallucinogen is in the drug, and its
effects contribute to a “bad trip”.

It is important to remember that the effects of LSD (lysergic acid diethylamide) and
other hallucinogens may recur days or even months after the drug has been taken.

4-12



Treatment

Though hallucinogen use can result in a “bad trip”, most experienced drug users can
generally control this unpleasant experience. However, skilled help may be required
if the user, often inexperienced, suffers a loss of control and is overwhelmed with
anxiety, terrifying sights and sounds, delusions of persecution, extreme depression
and/or the belief that he is going out of his mind. The treatment for a bad trip is
basically the talk-down technique. This involves non-moralizing comforting support
from an experienced individual. Limiting external stimuli, such as having the patient
lay down to relax in a quiet darkened area, can be helpful. These patients should
never be left unattended. Also, monitor vital signs to assure the patient is medically
stable.

If radio consultation is sought and diazepam is recommended, be certain of other
drugs the patient may have taken to avoid dangerous, even fatal, interactions.

CANNABIS

Cannabis is also called marijuana or “pot”, and is closely related to hashish. The drug
can act as a stimulant; the user may be very animated and appear almost hysterical.
Loud and rapid talking with bursts of laughter are common at this state. There may
be an increase in appetite. At higher doses, the user may seem to be in a stupor or
sleepy. The drug can also cause hallucinations and delusions.

Marijuana smokers may be identified by their possession of cigarettes or other
smoking paraphernalia. The cigarettes, called sticks, reefers, or joints, are hand
rolled in off-white cigarette papers. Smaller than a regular tobacco cigarette, with the
paper twisted or tucked in on both ends, the marijuana cigarette often contains seeds
and stems. Marijuana can be smoked in a tiny pipe or a water pipe (called a “bong”).

Another clue to the presence of marijuana is the way it is smoked - the smoke is
inhaled deeply and held in the lungs as long as possible. Marijuana smoke has a
characteristic odor similar to burnt rope. It is readily noticeable on the breath and
clothing. Marijuana may also be eaten, especially when mixed in foods such as
brownies. Marijuana is greener in color than regular tobacco.

Marijuana use affects reflexes, distorts sensory perceptions and impairs the user’s
abilities. Driving and using tools and equipment are unsafe when under the drug’s
influence.

Use and possession of small quantities of marijuana is legal in some countries. Each
crew member must understand the ship’s policies regarding its purchase and use
during port calls.
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Treatment

Acute serious adverse reactions to marijuana alone are rare. Unbeknownst to the
user, marijuana is often “cut” with other drugs, such as phencyclidine (PCP) or LSD
to increase the “high”. The user is unaware of these other drugs at the time of
purchase, and there is no way to determine what the drug combination actually is.
This contributes to a “bad trip.” Bad trips can be unpredictable and treatment can be
difficult. If the person is physically and medically stable, the same talking-down
techniques used for LSD and other stronger hallucinogens can be effective.
Physical complications require direct medical interventions.

Some people use marijuana on a daily basis and become dependent on it. The
marijuana affects their job performance and family relationships. A formal substance
abuse evaluation for treatment may be indicated.

COCAINE

Cocaine is the active ingredient in the coca plant, and is purified in many forms.
It can be injected, snorted or smoked. As a fast-acting central nervous system
stimulant, it results in a rapid “rush” and binge use is common. The “rush” is
followed by a “crash” when the drug’s effects wear off.

“Crack” cocaine, commonly used in the U.S., is formed into small “rocks” that are
smoked in small pipes or added to tobacco or marijuana cigarettes. The active
ingredients are easily vaporized and inhaled, resulting in a rapid onset of action
with an immediate “high”. “Free base” cocaine is made by heating with solvents
and then smoked.

Cocaine use can result in a range of symptoms — paranoia, aggressive behavior,
violence, anxiety, and depression. The drug quickly causes dependence and
tolerance. Many researchers believe the drug changes the brain’s chemistry,
and results in drug craving. This makes cocaine abuse very difficult to treat.
Death from cocaine use is generally due to cardiac arrhythmias. Criminal activity
to acquire funds to purchase the drug is common. Cocaine disrupts the
individual user’s life, and also is a major public health problem.

Treatment

Cocaine intoxication and overdose can be serious. Cardiac and other life
threatening effects require specific immediate treatment. The underlying abuse
and dependence are very difficult to treat.

INHALANTS

Inhalants are potentially dangerous, volatile chemicals that are found in consumer,
commercial, and industrial products intended for use in well-ventilated areas. The
vapors they produce can be extremely dangerous when inhaled; many cause
permanent brain damage. Examples are gasoline, glue, lighter fluids (butane), paint,
wet markers, propellants in aerosol spray cans, and nitrous oxide. Some chemicals,
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such as the nitrite inhalants (“snappers” and “poppers”), are produced as intoxicating
drugs.

Inhalants can be abused by “sniffing” (inhaling through the nose directly over an open
container), or “huffing” (pouring or spraying material on a cloth that is held over the
mouth and inhaling through the mouth.) These methods usually use a bag or other
container to concentrate and retain the propellant thereby producing a quick “high” for
the abuser. Inhalants give a particularly rapid “high”, which encourages their use.

Persons who regularly abuse inhalants risk permanent and severe brain damage and
even sudden death. The vapors from these volatile chemicals can react with the fatty
tissues in the brain and literally dissolve them. Additionally, inhalants can reduce the
availability and use of oxygen. Acute and chronic damage may also occur to the
heart, kidneys, liver, peripheral nervous system, bone marrow, and other organs.
Sudden death can occur from respiratory arrest or irregular heart rhythms that are
often difficult to treat even if medical care is quickly available.

The acute signs and symptoms of inhalant abuse resemble a combination of alcohol
and marijuana intoxication. The user may have a dreamy or blank expression.
Acute symptoms are short-lived and usually resolve within a couple of hours.
However, the serious brain damage may be permanent. Physical symptoms of
withdrawal from inhalants include hallucinations, nausea, excessive sweating, hand
tremors, muscle cramps, headaches, chills and delirium tremens. Thirty to forty days
of detoxification is often required, and relapse is frequent.

Treatment

During the acute episode, if physically stable but emotionally distraught, the patient
can be treated by “talking-down,” recognizing the possibility of hostile outbursts. As
with other substance abuse problems, a drug/alcohol assessment screening by a
qualified screener as soon as the ship arrives in homeport may be indicated. The
long term dangers of inhalant abuse should be emphasized to the patient.

SUMMARY

The use and abuse of alcohol and other drugs is a significant health and safety
issue aboard ship. Substances of abuse have both short- and long- term effects
on the health of the individual crew member. Serious medical consequences,
including death, can result from unintentional overdoses, especially if more than
one drug is taken at a time. Substance abuse also affects overall mission safety.
Reflex times, judgment, and sensory perception are impaired with intoxication.
An intoxicated crew member can endanger the ship, its mission, and the entire
crew. The Captain’s leadership is critical, and the responsible behavior of
everyone aboard is essential.
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CHAPTER

DENTAL CARE AND
EMERGENCIES

INTRODUCTION

A dental emergency can easily become a major crisis out at sea. Treatment of
dental emergencies is challenging under austere conditions and/or in minimally
dentally equipped sick bays. Dental health and continual prevention of disease
should be a constant priority. Regular dental exams and treatment can help prevent
potential dental emergencies. However, recent dental treatment, such as tooth
extractions, can also contribute to dental emergencies when there are post-operative
complications. Thus, allow adequate healing time between dental treatment and
going to sea.

Many dental problems present as pain. The first step in evaluating oral pain is to
determine its cause. A differential diagnosis is important to identify or rule out active
infection that could be treated, or, if untreated, could become life threatening. Many
oral diseases result in infection but prompt diagnosis and treatment can help to avoid
serious complications. Also, pain arising from non-dental sources such as
myofascial inflammation, temporomandibular dysfunction, sinusitis, neuralgias, and
the ears must always be considered in the differential diagnosis.

An organized approach to find the cause of the pain will help to make the diagnosis
and determine the treatment. The following should be considered:

Location: Quadrant — Upper Left, Lower Left, Upper Right, Lower Right
Duration: Onset and length of time

Type of Pain: Sensitivity to temperature, mastication, sweets, and/or
spontaneous pain

Swelling: Diffuse vs. Localized

Bleeding: Yes/No

Vitals: Normal vs. elevated/lowered Temperature, Blood Pressure, Pulse
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DENTAL DISEASES THAT MAY PRESENT AS DENTAL
EMERGENCIES

The following are dental diseases that may present as dental emergencies. It is
always wise to consider a radio consult with a dentist or oral surgeon when treating a
dental emergency. Additional dental information can be found at the American Dental
Association website at: http://www.ada.org/

ACUTE NECROTIZING ULCERATIVE GINGIVITIS

Assessment:

The disease is characterized by bad breath and extremely painful, ulcerated gums
that are covered by a grayish film that can be wiped off with gauze. The patient
complains of not feeling well. The interproximal gums (the gums between the teeth)
in the lower anterior region are most often affected.

Treatment:

Manually remove as much plaque as possible with a toothbrush. (Xylocaine gel may
be placed on the gingiva before brushing. Tissue will be very sensitive with or without
xylocaine.).

Stress to the patient the need for good nutrition, oral hygiene and plenty of rest.
Cigarette smokers should discontinue habit. This is important since the cigarette
smoke irritates the ulcers.

The use of dental floss and thorough brushing several times a day is a must!

Have patient swish with 1 cap full of chlorhexidine (Peridex) for 30 sec and
expectorate, b.i.d. X 7 days

Administer analgesics, PO, for pain prn.

Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets, q 4-6 hours.

= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

= Acetaminophen with codeine (Tylenol # 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Notify dental clinic and arrange for patient to be seen as soon as possible.
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ALVEOLAR OSTEITIS ("DRY SOCKET")

Assessment:

A “dry socket’ can be a complication of a tooth extraction or when a tooth is just
“knocked out”. This is a very painful condition. It results if the clot that forms after
tooth extraction is lost too early (usually 2-3 days after surgery). The extraction site
(socket) will have a grayish appearance and there is usually a bad odor.

Treatment:

Use sterile water or saline to gently irrigate the socket and remove necrotic debris.

Apply a palliative medication: Nu-gauze slightly moistened with Eugenol placed in the
socket for 24 hours This should relieve the intense ache within 30 - 40 minutes.
Continue to change the dressing every 24 hours for 3 days, gently irrigating the
extraction site with sterile saline before replacing dressing.

Administer analgesics, PO, for pain prn.

Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.

= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

= Acetaminophen with codeine (Tylenol # 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Notify dental clinic of any persistent symptoms and arrange for patient to be seen as

soon as possible.

APHTHOUS ULCER

Assessment:

These blister-like sores usually appear on the tongue, lining of the cheeks, the floor
of the mouth, and the roof of the mouth. The exact cause of them is unknown.
Treatment:

Administer topical anesthetic, lidocaine viscous (oral preparation), 1 tablespoon four
times a day (before meals and at bedtime) to provide short-term relief and to facilitate
eating if patient has multiple ulcers. Have patient swirl medication in mouth for one to
two minutes and expectorate.

Apply a protective dental paste (Orabase) to individual ulcers 4 times a day (after
meals and at bedtime) to prevent irritation by the teeth and oral fluids.

Notify dental clinic if condition worsens or does not resolve in 7-10 days.
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AVULSED TOOTH / DISPLACED TOOTH
Avulsed Tooth

Assessment:
An avulsed tooth is one that has been torn or knocked out of the socket.

Treatment:

Immediate Action: Examine socket area and gums for any obvious bone fragment
or deformity (remove any loose deformity).

Place tooth in Save A Tooth solution (Hanks Balanced Salt Solution) for 20 min.
Reimplant tooth in socket site (If unable to reimplant leave in solution).

Place a small amount of wax on the avulsed tooth and adjacent teeth to help stabilize
tooth.

Clinical Note: Do not scrape tooth. If Save A Tooth solution is not available, other
storage solution options include the following (in order of preference): milk, saline,
saliva, or sterile water.

Administer analgesics, P.O. for pain as required.

Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.
= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.
Administer appropriate antimicrobial therapy:

= |If patient is NOT allergic to penicillin, administer Phenoxymethyl Penicillin
(Pen VK), 500 mg P.O. q.i.d. x 7 days. OR

= |f patient IS allergic to penicillin, administer Clindamycin (Cleocin), 300 mg
P.O. q.i.d. x 7 days.

= Administer tetanus toxoid 0.5 ml or immunoglobulin as indicated.
Seek definitive care based on dental consultation.

DISPLACED TOOTH

Assessment:

A displaced tooth is one that is traumatically moved form its normal position in the
jaw but is not completely knocked out of its socket.




Treatment:

Immediate Action: Attempt to reposition tooth in socket with finger pressure and
stabilize with wax if tooth is very loose.

If unable to move tooth into original position, place gauze between posterior teeth as
a jaw rest.

Contact dentist to determine evacuation priority and modality
Administer analgesic P.O. for pain as required.

Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.

= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

= Acetaminophen with codeine (Tylenol # 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Seek definitive care based on dental consult.
CARIES

Assessment:

Dental decay (caries) is a disease caused by bacterial plaque that forms on the
teeth. It is also known as “cavities”. The appearance will vary depending on the
severity. Initial caries appears as a white spot on the tooth or a halo-like dark
shadow in the enamel. Caries that produce pain are usually in the advanced
stages, appearing as very large dark areas or even as a wide-open hole in the
tooth.

Treatment:

Remove any gross debiris if visible with saline irrigation or floss.
Administer analgesics, P.O., for pain as required.

Options:

= |buprofen (Motrin 400 mg, 1 - 2 tablets q 4-6 hours.

= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

If symptoms are relieved, make a routine scheduled appointment.

If symptoms are not relieved with analgesics, notify dental clinic and arrange for
patient to be seen as soon as possible.
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FRACTURED TOOTH OR CROWN

Assessment:

A fractured tooth will show an obvious piece of missing tooth. The fracture can
involve just the enamel or can be so severe as to involve the pulp, where the nerves
and blood vessels are located.

Treatment:

Immediate Action:

= Mix glass ionomer restorative material (Vitrebond ).

= Cover exposed area with restorative material.

= Smooth surfaces of material applied.

= Have patient bite down gently to check occlusion of teeth.

= Remove any excess material.

Administer analgesics, P.O. for pain as required.

Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.

= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

= Acetaminophen with codeine (Tylenol # 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Clinical Note: If symptomatic after treatment, notify dental clinic and arrange for
patient to be seen as soon as possible (ASAP). If asymptomatic after treatment,
make a routine scheduled appointment

GINGIVITIS (ACUTE PAINFUL)

Assessment:

Gingivitis is red swollen, painful gums.

Treatment:
Advise patient to maintain good oral hygiene.

Have patient swish with 1 cap full of Peridex for 30 sec and expectorate, b.i.d.. x
7 days.

Administer analgesic, P.O. for pain as required.
Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.
= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.
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= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.
Notify dental clinic and arrange for patient to make a routine scheduled appointment.

PERIAPICAL ABSCESS

Assessment:

A periapical abscess forms in the bone at the tip of the root as a result of a dying or
infected tooth. As the abscess forms, pressure form the swelling and pus formation
causes the tooth to be pushed up in its socket. If the built up pus has no where to
drain, the jaw may swell and the patient will have much pain.

Treatment:

Immediate Action: If obvious superficial fluctuant swelling is present, induce
drainage with #11 Bard Parker.

Contact Dentist

Administer analgesics P.O. for pain as required.

Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.

= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

= Acetaminophen with Codeine (Tylenol# 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Administer appropriate antimicrobial therapy:

= |f patient is NOT allergic to Penicillin, administer Phenoxymethyl Penicillin
(Pen VK), 500mg P.O. q.i.d. x 7 days. OR

= |f patient IS allergic to Penicillin, administer Clindamycin (Cleocin), 300 mg,
P.O. g.i.d. x 7 days.

Notify dental clinic and arrange for patient to be seen as soon as possible.

PERICORONITIS
Assessment:

This is inflammation of the flap of tissue formed over a partially erupted tooth. The
most common site is around the second or third molar (wisdom tooth).
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Treatment:

Immediate Action: If possible, remove obvious plaque buildup by irrigation of the
area using large amounts of saline and an irrigation syringe. Care must be used, as
this area will be very tender.

Stress to the patient the need for good oral hygiene to improve the condition of the
gum in spite of the pain or bleeding.

Have patient swish with 1 cap full of Peridex for 30 sec and expectorate, b.i.d. x 7
days.

Dispense an irrigation syringe to patient and show them how to irrigate area four
times a day with saline solution.

Administer analgesics, P.O. for pain as required.
Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.
= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

= Acetaminophen with codeine (Tylenol # 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Contact Dentist

If relief is not evident in 4 to 8 hours, administer appropriate antimicrobial
therapy and notify dental clinic of any persistent symptoms:

= |f patient is NOT allergic to Penicillin, administer Phenoxymethyl Penicillin
(Pen VK), 500 mg, P.O. q.i.d. x 7 days. OR

= |f patient IS allergic to Penicillin, administer Clindamycin (Cleocin), 300 mg
P.O. q.i.d. x 7 days.

= Notify dental clinic and arrange for patient to be seen as soon as possible.

PERIODONTAL ABSCESS

Assessment:

A periodontal abscess forms in the gum tissue. It is associated with toothache,
mobility, and eventually loss of the tooth.

Treatment:

Immediate Action: If possible, remove obvious plaque buildup by irrigation of the
area using large amounts of saline and an irrigation syringe. Care must be used, as
this area will be very tender.

Stress to the patient the need for good oral hygiene to improve the condition of the
gum in spite of the pain or bleeding.
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Have patient swish with 1 cap full of Peridex for 30 sec and expectorate, b.i.d. x 7
days.

Administer analgesics, P.O. for pain as required.
Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.
= Acetaminophen (Tylenol), 650 mg, q 4-6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4-6 hours.

= Acetaminophen with codeine (Tyleno] # 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Contact Dentist
Administer appropriate antimicrobial therapy:

= |f patient is NOT allergic to penicillin, administer phenoxymethyl penicillin (Pen
VK), 500 mg, P.O. qg.i.d. x 7 days.

= |f patient IS allergic to penicillin, administer Clindamycin (Cleocin), 300 mg,
P.O. q.i.d x 7 days.

= Notify dental clinic and arrange for patient to be seen as soon as possible.

PULPITIS

Assessment:

Pulpitis is inflammation of the pulp. (Pulp is the living material inside the tooth.)
Pulpitis occurs when bacteria from the mouth gets into the tooth’s pulp from deep
caries (cavities).

Treatment:

Immediate Action: Administer analgesics, P.O. for mild or moderate pain as
required.

Options:

= |buprofen (Motrin), 400 mg, 1 - 2 tablets q 4-6 hours.
= Acetaminophen (Tylenol), 650 mg, g 4 - 6 hours.

= Acetylsalicylic acid (Aspirin), 650 mg, q 4 - 6 hours.

= Acetaminophen with codeine (Tylenol # 3), 1 - 2 tablets q 4-6 hours for severe
pain.

Clinical Note: If symptoms do not improve in 24 hours, notify dental clinic and
arrange for patient to make a routine scheduled appointment.

Administer appropriate antimicrobial therapy:
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= |f patient is NOT allergic to penicillin, administer phenoxymethyl penicillin (Pen
VK), 500 mg P.O. q.i.d. x 7 days. OR

= |f patient IS allergic to penicillin, administer Clindamycin (Cleocin), 300 mg
P.O. q.i.d. x 7 days.

Notify dental clinic and arrange for patient to be seen as soon as possible.

SUGGESTED DENTAL MATERIALS TO HAVE STOCKED
IN YOUR SICKBAY

2-tray cantilever style heavy-duty plastic utility box (1)

Dental rope utility wax used for stabilizing loose or subluxed teeth
Cotton gauze rolls 50 per pkg (4)

3”x 3” mixing pads 100 sheets/pkg (2)

o ko0 bd-=

Stainless steel cement spatula for mixing medicaments, cements, dressings,
etc. (1)

6. Stainless steel plastic filling instrument for application of cements, dressings,
etc. (1)

7. Cotton tipped applicators for application of topical anesthetic (50)
8. Wooden tongue depressors for mixing of periodontal dressing (50)

9. Topical anesthetic 20% Benzocaine gel 30gm bottles (2) - used for topical
mucosal anesthetic

10. Glass ionomer restorative material such as Vitrebond standard package (1) -
used for covering fractured teeth.

11.Zinc oxide/eugenol temporary cement (powder and liquid) such as Temp
Bond NE (1) - used to cement loose crowns or bridges.

12. Topical oral bactericidal solution such as Peridex 160z. Multi-dose bottle (1) -
used as a topical antibacterial agent in the mouth or buccal mucosa.

13.Dry socket medicament such as Nu-gauze(] 1 oz size. (1) — used for packing
dry sockets (alveolar osteitis)

14.Save A Tooth solution (Hanks Balanced Salt Solution) kit (1)

Prompt treatment of dental emergencies can prevent potential life threatening
complications. Recognition of disease states, accurate diagnoses, and
appropriate treatment will contribute to successful outcomes.
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SUGGESTED MEDICATIONS TO HAVE STOCKED IN
YOUR SICKBAY:

Analgesics:

= |buprofen (Motrin), 400mg

= Acetaminophen (Tylenol), 650 mg

= Acetylsalicylic acid (Aspirin), 650 mg

= Acetaminophen with codeine, (Tylenol# 3)

Antibiotics:
= Phenoxymethyl penicillin (Pen VK), 500 mg
= Clindamycin (Cleocin), 300 mg

Adjunctives:
= Chlorhexidine Rinse

Prompt treatment of dental emergencies can prevent potential life threatening
complications. Recognition of disease states, accurate diagnoses, and appropriate
treatment will contribute to successful outcomes

REFERENCES:

Delmar’s Dental Assisting, by Phinney and Halstead

Clinical Procedures for Medical Assistants, by Bonewit
Third Edition
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CHAPTER

PERSONAL PREVENTIVE
PRACTICES

INTRODUCTION

Health, as defined by the World Health Organization, is a state of comprehensive
physical, mental and social wellbeing, and not merely the absence of disease and
infirmity. Wellness is a disciplined overall pattern of good lifestyle choices leading to
optimal health and quality of life; a way of life aimed at heightened vigor, fitness, and
outlook. You can do a lot for yourself that will prevent illness from striking and
prepare you to better deal with problems should they occur:

= Take charge of your health. You are the person most responsible for your
state of health.

= Learn as much as you can. It is never too late to make changes.
= Put together a master plan.

Health is pleasurable. Good habits have their own immediate reward. If changing
your behavior for health is making you feel less well, you're doing something wrong.
Exercise makes you feel better. Good nutrition makes you feel better. You will even
feel better if you stop smoking.

This chapter describes seven habits that promote health. The key to success is to
start out slowly. Start with the most important concern and work on it first. Make
changes in achievable steps that reinforce your successes and keep you motivated
to continue. One healthy change leads to another. Each positive change you make,
regardless of how small, improves your overall health. (These recommendations are
adapted from: http://www.wellnessletter.com/)

HABITS FOR HEALTH

HABIT 1: QUIT SMOKING
If you don't smoke, don't start. If you smoke, stop!
There is no safe cigarette, pipe, cigar, or chew—no safe level of consumption.

Tobacco contains dangerous substances; among others, tar, nicotine and carbon
monoxide. Tar is a mixture of several chemicals that condense into a sticky
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substance in the lungs. Nicotine is an addictive drug that is absorbed from the lungs
and acts mainly on the nervous and circulatory systems. Carbon monoxide lessens
the ability of red blood cells to carry oxygen throughout the body. Smoke particulates
are complex chemical mixtures that settle in the mouth, throat and lungs and can
cause chronic lung disease and cancer. Some brands of tobacco contain less tar and
nicotine than others, but there is no such thing as a safe brand. Switching to mild
cigarettes does little to help: heavy smokers adapt their smoking habits by taking
longer puffs and inhaling more deeply.

If you smoke you may be damaging the health of your children. Children whose
parents smoke have more diseases of the respiratory tract, including life-threatening
asthma, than do children of nonsmokers.

It is never too late to quit. Most people who quit smoking will enjoy major health
benefits the rest of their lives. Also, you will notice that your environment will be
friendlier when you are not a smoker. A lot of the daily hassles and high costs that
impair the quality of your life as a smoker go away when you stop this habit.

Here are some tips for quitting:

= Tip 1: Decide firmly that you really want to stop. Believe that you can. Analyze
your smoking habits. Make a log (small enough to carry with you) of every
cigarette you usually smoke in a 24-hour period, along with the times when
you automatically light up, such as: with every cup of coffee, after every meal,
or as you begin work. Prepare a chart to display your consumption of tobacco
and its cost. This increasing concern with the act of smoking is a good way to
prepare for the task of giving up the habit. Set a date on which you will stop
smoking. Announce the date to your friends. When the date comes, stop. This
is often the most successful and in the long run the least painful way to break
the smoking habit. It may help to choose a time when your usual routine is
being changed for another reason.

= Tip 2: Feel free to choose devices you can use safely as a cigarette
substitute during the early days. You can expect that the physical addiction to
nicotine may produce withdrawal symptoms. You may become nervous and
irritable. After several days, the physical addiction can be expected to drop
noticeably, while the psychological craving can sometimes last a long time.
Make up your mind that there can be no turning back. If your hand seems
empty without a cigarette between your fingers, hold a pencil or pen. In
addition, practice the relaxation exercises that are discussed later in this
chapter. Nicotine chewing gum or nicotine patches can help many people quit,
and a health care worker can give you advice on how best to use these
medications. Nicotine therapy is not the only medical approach to smoking
cessation. A medication called bupropion can mimic some of the central
nervous system effects of nicotine and act as a substitute for nicotine in
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people who are trying to quit cigarettes. A doctor can prescribe bupropion for
you.

= Tip 3: Enjoy not smoking. Do not forget that you're saving a lot of money. You
can reward yourself every week or so by enjoying something nice with some
of the money that would have been spent on tobacco. Enjoy your increasing
stamina, the food that tastes so much better, the friends who are happier, the
clothes that last longer, the skin that looks better. Extend your log to track your
savings and keep a journal of the improvements you notice.

= Tip 4: Combine your stop-smoking program with an increase in exercise. The
two changes fit together naturally. Exercise may take your mind off the
smoking change. In addition, the occasional (or frequent) tedium, boredom
and the need to stay awake and alert shipboard may be eased or alleviated
by an active exercise program. Possible weight gain and the temporary
tendency to irritability are the main negative consequences of stopping
smoking. Exercise will decrease the tendency to gain weight in the early
weeks after you stop smoking and can improve your mood.

Smoking begins in adolescence and under peer pressure, when the possibilities of ill
health appear to be too remote to be real. The progression from an occasional
cigarette to heavy smoking usually occurs so gradually that young people never quite
realize when they actually become addicted. If you are a smoker and have
adolescent or preadolescent children, you can set them a good example by stopping
now. Also tell them the facts: smoking is a very expensive habit, in terms of both
money and health; tobacco contains poisonous substances.

Resources for additional help to stop smoking are available in the CDC Guide to
Smoking Cessation at: http://www.cdc.gov/tobacco/how2quit.htm.

HABIT 2: THINK ACTIVE!

Considerable benefit can be gained with just moderate activity. All activity counts
toward health. Running or walking, work-related activity, stair climbing, and dancing
all contribute to a healthier lifestyle.

Start out slowly and gradually build your activity level over a period of months. This
will help avoid soreness and injury. Incorporate opportunities for physical activity into
your day, walk up stairs every chance you get, walk or jog at lunchtime, and take
advantage of any other shipboard activity opportunities. Make off-duty time active:
walk, start an exercise group class, and join in sports activities.

Staying active supports three general goals:
= |mproving aerobic capacity;

= Strengthening muscle groups; and

= Increasing flexibility.
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Improved aerobic capacity is reflected in the sustained ability of the heart and blood
vessels to carry oxygen to your body’s cells. Of course, running, swimming, cycling,
or rowing are great, but other excellent activities for building endurance include brisk
walking, in-line skating, and aerobic dance. If you haven't been exercising at all, start
with a walking program. To gain noticeable health benefits, only 30 minutes of
moderate physical activity such as walking, and only over the course of most days of
the week, is enough. Targeting a particular heart rate probably is not very critical.
Aerobic exercise shouldn't be all consuming; if you cannot talk to a companion while
you're exercising, you're probably working too hard. For greater cardiovascular
benefits you need to perform moderate to high-intensity aerobic exercise three to five
times a week, for 30 to 40 minutes, in addition to warm-up and cool-down activities.

Muscular fitness consists of strength (what a muscle produces in one effort) and
endurance (the ability to perform repeated muscle contractions in quick succession
over a period of time). Some ships have an area that could be made into a “mini-
gym.” Adjustable dumbbells to which you can add or remove metal disks are good on
land but can be dangerous with a ship’s rocking. Explore other equipment options.
You can also use exercise bands of broad elastic or exercise tubes in various sizes,
which are really handy when your shipboard space is so limited as to prohibit
bringing bulkier equipment. The principle of elastic band exercises is that as you
stretch the elastic during the exercise, it provides continuously increasing resistance.
Women should start with a pair of two- or three- pound weights or elastic equivalents,
men with five- or ten- pound weights. Most equipment comes with an illustrated set of
instructions that shows you recommended exercises.

Perform moderate intensity resistance workouts twice a week lasting at least fifteen
minutes per session (not counting your warm-up and cool-down). Do up to 10
separate exercises that train each of the major muscle groups; start with one set then
progress to two sets of 8-12 repetitions each until the point of muscle fatigue.

Many trainers recommend alternating upper body strength training days with lower
body strength training days. A simple upper body strength training session could
consist of the bench/chest flys for the pectorals, lateral raises for the deltoids, upright
rows for the trapezius, triceps extensions, curls for the biceps, and push-ups. The
next day, a simple lower body strength training session could consist of squats for the
buttocks, heel raises and dips for calf muscles, straight leg lifts for the quadriceps,
inner thigh leg raises, and step-ups for the buttocks, quadriceps, hamstrings, and
calves. Abdominal muscles can be strengthened using curls and curl downs
(negative sit-ups).

You may feel that the biggest barriers to exercising when at sea are time and space
limitations. Strive to at least maintain your fithess level. You can do this by working
out at your usual intensity a few times per week and for shorter durations than your
regular exercise; this is much better than not exercising at all.




Flexibility refers to the ability of the joints to move without discomfort through their
full range of motion. This varies from person to person and from joint to joint. Good
flexibility is thought to protect muscles against pulls and tears. Try to perform
flexibility exercises three to four times a week, or even daily, only and always after a
thorough warm-up. Stretching should always be preceded by a brief five to ten
minute warm-up, such as jogging in place or energetic walking. Stretching muscles
while they are cold may injure them. Gently stretching before you begin aerobic
exercise is useful because it makes warmed-up muscles looser and decreases the
chances of injury. Stretching again after aerobic exercise can help prevent stiffness.
A basic stretching session would consist of stretches of the neck, the shoulders, the
arms, the calves, the spine, the outer thighs, the hips, the lumbar area, as well as the
butterfly stretch for muscles in the groin, and a crossover stretch for the lower back.
Each static stretch should be held at least ten seconds, working up to 20 to 30
seconds, and usually repeated three to four times.

Ten Good Tips for your Exercise Program:

= Tip 1: Set realistic exercise goals. Also set goals that are very specific. Re-
adjust your goals to your strength and energy level.

= Tip 2: Whatever activity you pursue, don't overdo it. In general, don't increase
the length or frequency of workouts, the intensity, or the distance, by more
than 10 percent a week.

= Tip 3: The oft-repeated motto “no pain, no gain” is a myth. Exercise should
require some effort, but pain is a warning sign. It usually indicates that you're
not warming up sufficiently or that you're exercising too long or strenuously
and are causing small muscle tears.

= Tip 4: Control your movements. If you are not in control, slow down. Rapid,
jerky, flailing movement sets the stage for injury.

= Tip 5: Pay close attention to your form and posture while exercising. Keep
your back aligned, your abdominal muscles contracted, buttocks tucked in,
and knees aligned over the feet. When you are starting a new program, have
someone else watch you to make sure your position is correct throughout
your workout.

= Tip 6: Don't bounce while stretching. Bouncing can increase the chance of
muscle tears and soreness. Instead, perform static stretches. These call for
gradual stretching throughout a muscle’s full range of movement until you feel
resistance. This gradually loosens muscles without straining them.

= Tip 7: Use good footwear. Wearing improper or worn-out shoes places added
stress on your hips, knees, ankles, and feet, where up to 90 percent of all
sports injuries occur. Choose shoes suited to your activity and replace them
before they wear out. Aboard ship, choose shoes with rubber soles to prevent
falls.
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= Tip 8: Avoid high impact aerobics. Aerobics instructors suffer injuries to their
bodies because of the repetitive, jarring movements of some routines.
Substitute the marching or gliding movements of low-impact aerobics for the
jolting up-and-down motion of typical aerobics routines.

= Tip 9: Warm up and cool down. Slowly jog for five minutes, even in place if
need be, before your workout to gradually increase your heart rate, and core
and muscle temperatures. Cool down after exercising with five minutes of
slower-pace movement. This helps to prevent potential muscle stiffness.

= Tip 10: Replace fluids lost through sweating and exhalation. This is
particularly important in hot weather, when you can easily lose more than a
quart of water in an hour. Even if you don't feel thirsty, it is important to drink at
regular intervals when exercising. Water is fine; sports drinks add a lot of
calories to your nutritional intake.

Beginning an exercise program can be challenging. You are asking your body to do
something it has not done for a while. Even after you have a well-established
exercise program, there will be interruptions. You may be ill, you may be in a setting
where it is difficult to exercise, shipboard duties may take precedence over leisure
activities, or you may sustain an injury. Deconditioning is a surprisingly rapid process.
Setbacks should not change your overall plan. The general rule is that it will take as
long to get back to your previous level of activity as you were out. If you cannot
exercise for two weeks, gradually increase your activity over a two-week period to get
back to your previous level.

After your exercise program is established, make sure that it becomes a habit you
want to continue for a long time. Exercise should be fun. In fact, as you get older,
exercise can become your body's best friend. Once you are fit, you can take
advantage of your body's increased reserve to vary your activity more than you did
during the early months.

HABIT 3: EAT FOR NUTRITION

The focus of this section is to encourage healthy eating habits rather than specific
foods for each disease entity. In 1980 the United States Department of Agriculture
and the United States Department of Health and Human Services first issued
Nutrition and Your Health: Dietary Guidelines for Americans to provide practical
dietary advice based on current research. In addition, the Dietary Guidelines
Advisory Committee was established to incorporate new scientific data, and to
update the guidelines. The latest revision of the Dietary Guidelines for Americans
provides the basis for all Federal nutrition information and education programs for
healthy Americans. They are for healthy people two years of age and over, and are
not for people who need special diets because of disease and conditions that
interfere with normal nutrition. Generally, these guidelines can be followed for a short
period of time by people with chronic diseases until more specific advice can be
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obtained from a Registered Dietitian. Persons with diabetes and other diseases
require close dietary surveillance.

A healthful diet provides variety and is moderate in fat, sugars, and sodium. But it
doesn't mean no-fat, no-sugar, no-sodium, no-fun meals! If one occasionally eats
foods that are higher in fat, sugars, or sodium, balance them during the day with
other foods that are lower. It's the total diet that counts.

These Guidelines offer tips for helping to choose foods for a healthful diet:

= Eat a variety of foods. The body needs more than 40 nutrients for good
health. The nutrients should come from a variety of foods, not from a few
highly fortified foods or supplements. A varied diet is defined below by the
Food Guide Pyramid with suggested numbers of servings from
vegetables, fruits, grain products, dairy products and meat/meat
substitutes.

= Maintain healthy weight. A "healthy" body weight depends on the
percentage of body weight as fat, the location of fat deposition, and the
existence of any weight-related medical problems. Currently, there are no
precise ways to describe healthy weight. However, using tables with
suggested weight-for-height-and-age is a popular method of estimating
recommended body weight. Go easy on foods that supply mainly calories
- sugars, sweets, fats and oils. A number of studies suggest a possible
association between excess body weight and several cancers including
breast, uterine, colon, gallbladder, and prostate.

= Choose a diet low in fat, saturated fat, and cholesterol. Choose lean
meat, fish, poultry, and dry beans and peas as protein sources. Use skim
or lowfat milk, and lowfat cheese and yogurt. Use egg yolks and organ
meats in moderation. Of all the dietary factors thought to affect cancer, fat
has been the subject of the most research. Substantial evidence suggests
that excessive fat intake increases the risk of developing cancers of the
breast, colon, and prostate. The National Cancer Institute and National
Cholesterol Education Program recommend reducing total fat intake to
30% or less of total calorie intake. This level of fat intake can be achieved
by a change in eating habits and is also an effective way to reduce total
calories.

= Choose a diet with plenty of vegetables, fruits, and grain products.
Consuming more vegetables, fruits, breads, cereals, potatoes, pasta, rice,
and dry beans and peas are emphasized especially for their complex
carbohydrates, dietary fiber, and other components linked to good health.
Some of the benefits from a high fiber diet may be from the food that
provides the fiber, not from fiber alone, so fiber from foods is
recommended over fiber obtained from supplements.
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Use sugars only in moderation. Limit all sugars table sugar, brown
sugar, corn sweeteners, syrups, honey, and molasses. Limit the foods
high in sugars, such as prepared baked goods, candies, sweet desserts,
soft drinks, and fruit-flavored punches. Eat fresh fruits, unsweetened
frozen fruits, or canned fruits packed in water, juice, or light syrup. Reduce
the amount of sugars used in recipes.

Use salt (sodium) only in moderation. Cook with only small amounts of
added salt. Flavor foods with herbs, spices, vinegar, or lemon juice. Limit
use of high-sodium condiments (soy sauce, steak sauce, catsup), pickles
and relishes, and salty snacks. Use only moderate amounts of cured or
processed meats, most canned vegetables and soups. Try "no-salt-
added" or "reduced-sodium" products. Most Americans consume much
more salt (and sodium) than they actually need. A reduction in salt (and
sodium) intake will benefit those people whose blood pressure rises with
salt intake.

Use alcoholic beverages in moderation. Drinking alcoholic beverages
has few, if any, net health benefits and is linked to many health problems
and accidents. Therefore, individuals who drink alcoholic beverages are
advised to use moderation. Moderate drinking is defined as no more than
one drink per day for women and two drinks per day for men. One drink
may be 12 oz. of beer, 5 0z. of wine, or 1 oz. of distilled spirits (80 proof).
Heavy drinkers are at increased risk for various cancers such as oral
cavity, larynx, and esophagus. These risks are greatly magnified in
cigarette smokers. Pregnant women should completely avoid alcoholic
beverages throughout their pregnancy. Coordination and judgment are
reduced by alcohol; this can lead to serious falls and on-the-job injuries.
Alcohol use also increases arguments and fights.

Drink water. Try to drink a minimum of six to eight glasses of water a day.
Limit caffeinated beverages, alcohol, and other diuretics; however, some
data indicate that drinking tea, especially green tea, may have health
benefits due to antioxidant properties.

Consider dietary supplements. A dietary supplement is any product
intended for ingestion as a supplement to food intake. Such supplements
are vitamins, minerals, herbs, botanicals and other plant-derived
substances, amino acids, food concentrates and extracts. Vitamins are
chemicals, usually complex ones. For anyone who eats a reasonably
balanced diet that emphasizes fruits and vegetables, developing a vitamin
deficiency is unlikely. The minerals needed in a healthy diet are mostly
metals and salts, such as iron, phosphorus, and calcium.

National trends have shown decreasing intake of calcium-containing milk,
yogurt and cheese. Calcium intake for many has dropped below what is
desirable. Sufficient calcium intake is particularly important for women,
especially those who have relatives with osteoporosis (weakness and
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fractures of the spine and other bones). Women over age 50 should have
at least 1500 mg of calcium each day. Two to three tablets of calcium
supplements containing 500 mg each will usually be sufficient along with
dietary sources, along with intake of vitamin D, 400 IU each day. Weight-
bearing exercise is a strong stimulus for your body to absorb more calcium
and to develop and maintain stronger bones.

Many other supplements, herbal preparations, and other dietary
compounds are being heavily marketed to today's consumer for multiple
effects including increasing strength and musculature. Serious side effects
and even deaths have occurred in people taking unregulated products.
Medical problems can result from the agent itself and from contaminants.
(such as heart and liver complications). For example, there have been
over 800 reported adverse reactions and at least 39 deaths associated
with  ephedra-containing substances. FDA has identified other
supplements as dangerous: chaparral (liver disease), comfrey taken
internally (liver disease, atropine poisoning), yohimbe (paralysis), lobelia
taken internally (convulsions and death). Adverse reactions to dietary
supplements are to be reported to the FDAs MedWatch system at 1-800-
FDA-1088 or at: http://www.fda.gov/imedwatch/.

These Guidelines don't suggest eliminating any food. Instead, they encourage wise
choices from the vast and diverse supply of foods. They encourage eating an
assortment of foods that will provide the nutrients needed without contributing too
much fat, sugars, and sodium to the total diet. Food alone won't guarantee good
health. But following these Guidelines helps people obtain nutrients needed and may
reduce the risk of certain chronic diseases.

The Food Pyramid

The Food Guide Pyramid was designed to aid individuals in their selection of
appropriate types and amounts of foods that could form the foundation of an
adequate diet. The overall message from the Food Guide Pyramid is to select foods
that together give all the essential nutrients one needs to maintain health without
eating too many calories or too much fat. More information is available at:
http://www.nal.usda.gov:8001/py/pmap.htm.
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The Pyramid's pieces represent both the basic five food groups (levels 1-3) and the
fats, oils, and sweets commonly found in the diet (level 4). The size of the food group
piece corresponds to the recommended number of daily servings from that food
group. For example, the Bread group is the largest in size and it has the greatest
number of recommended servings. The triangle (sugars) and circle (fats) shapes
scattered throughout the Pyramid's pieces represent the added and naturally
occurring fat and oil in certain foods, as well as the added sugars. Many triangles
and/or circles in a food group piece mean that many of the foods in that category
contain a large amount of naturally occurring or added fat and oil, and/or added
sugars.

Starting at the bottom of the Pyramid and working up, selections from the food
groups should be combined to form a healthful diet. It is recommended that daily
choices consist of:

= Level 1: Choose plenty of grains. Bread, cereal, rice, and pasta form the
broad base of the Pyramid and should make up the bulk of the daily diet.
Whole grains are recommended.




= Level 2: Also important is an ample variety of fruits and vegetables. Fruits
and vegetables are full of the vitamins, minerals, carbohydrates, and fiber
needed to stay healthy.

= Level 3: Add a moderate amount of lower-fat/lean foods from the Milk-
Group and the Meat-Group. Dairy products provide calcium that is
important for a healthy skeleton in everyone. Foods from the Meat-Group
provide needed protein, iron, and zinc.

= Level 4: Go easy on selections of food containing fats, oils, and sweets. In
moderation, these foods can fit into a healthful diet. They should not,
however, replace the nutrient-rich food choices found throughout levels 1,
2, and 3.

The Food Guide Pyramid lists a range for number of servings in each of the five food
groups. The number of servings that are right depends on how many calories
needed, which in turn depends on a person's age, sex, size and activities. Almost
everyone should have at least the lowest number of servings in the ranges.

The table below tells how many servings of each major food group are needed for
one's calorie level. It also describes the total grams of fat recommended for each
calorie level; the Dietary Guidelines recommend that Americans limit fat in their diets
to 30 percent of calories. This includes the fat in the foods selected as well as the fat
used in cooking or added at the table

How Many Servings Do You Need Each Day?
Women and some Ch!ldren, teen girls, Teen boys & active
active women, most

older adults men men
CALORIE LEVEL* About 1,600 About 2,200 About 2,800
Bread Group 6 9 1
Vegetable Group 3 4 5
Fruit Group 2 3 4
Milk Group 2-3** 2-3** 2-3**
Meat Group 2 2 3

for a total of 5 ozs. for a total of 6 ozs. for a total of 7 ozs.

* These are the calorie levels if low fat, lean foods from the 5 major food groups
are chosen and foods from the fats, oils, and sweet group are used sparingly.

** Women who are pregnant or breast-feeding, teenagers and young adults to

age 24, need 3 servings.

Note that the amount consumed at one time may be more than one serving. For
example, a dinner portion of spaghetti, depending upon amount, could count as 2 or
3 servings.
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What Counts As 1 Serving?

Bread, Cereal, Rice & Vegetable Group Fruit Group

Pasta Group Y2 cup of chopped raw or 1 piece of fruit or melon
1 slice of bread cooked vegetables wedge

Y2 cup of cooked rice or 1 cup of leafy raw 3/4 cups of juice

pasta vegetables Y2 cup of canned fruit
Y2 cups of cooked cereal 1/4 cup of dried fruit

1 oz of ready to eat

cereal

Milk, Yogurt & Cheese Beans, Eggs, & Nut Group Limit calories from these,

Milk, Poultry, Fish, Dry Fats, Oils & Sweets

Group 2 210 3 ozs of cooked lean  especially if you need to
1 cup of milk or yogurt meat, poultry or fish lose weight

1 % ozs of natural Count 2 cup of cooked

cheese beans, or 1 egg, or 2 tbsp.

2 ozs of process cheese of peanut butter as 1 oz of

lean meat

The fo
effectiv

llowing are "Pyramid Pointers," selection tips for a better diet. The most
e way to moderate the amount of fat and added sugars in the daily diet is to
cut down on "extras" - foods in the sixth food group (fats, oils, and sweets). Also,

choose lower fat and lower sugar foods from the other five food groups.

Bread,

Cereal, Rice, and Pasta Group - 6 to 11 servings

To get fiber, choose several servings a day of foods made from whole
grains.

Choose foods made with little fat or sugars, such as bread, English
muffins, rice, and pasta. (Regular cake-like muffins are high in fat.)

Go easy on the fat and sugars added as spreads, seasonings, or
toppings.
When preparing pasta, stuffing, and sauce from packaged mixes, omit or

use only half the butter or margarine suggested; if milk or cream is called
for, use skim or low fat milk.

Vegetable Group - 3 to 5 servings

Different types of vegetables provide different nutrients. Eat a variety
daily.

Include dark-green leafy vegetables and legumes (beans) daily. They are
very good sources of vitamins and minerals. Legumes provide protein
and can be used in place of meat.

Go easy on fat added to vegetables at the table or during cooking.
Spreads or toppings, i.e. butter, mayonnaise, and salad dressing count as
fat. Use low fat salad dressing.
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Fruit Group - 2 to 4 servings

= Choose fresh fruits, fruit juices, and frozen, canned, or dried fruit. Go easy
on fruits canned or frozen in heavy syrups and sweetened fruit juices.

= Eat whole fruits often. They are higher in fiber than fruit juices.
= Count only 100 percent fruit juices as fruit. Punches and most fruit "drinks"
contain only a little juice and lots of added sugars.
Milk, Yogurt, and Cheese Group - 2 to 3 servings
= Choose skim milk and nonfat yogurt. They are lowest in fat.

= 17%1to 2 ounces of cheese and 8 ounces of yogurt count as a serving from
this group because they supply the same amount of calcium as 1 cup of
milk. However, they provide 2-3 times the number of calories as skim milk.

= Choose "part skim" or low fat cheeses when available and lower fat milk
desserts, like ice milk or low fat frozen yogurt. Read labels.
Meat, Poultry, Fish, Dry Beans, Eggs, & Nuts Group - 2 to 3 servings

= Choose lean meat (lowest in fat); poultry without skin; fish, dry beans and
peas.

* Prepare meats in low fat ways: trim away all the visible fat; remove skin
from poultry; broil, roast, or boil these foods instead of frying them.

= Nuts and seeds are high in fat, so eat them in moderation.

Fats, Oils, and Sweets - Use sparingly

= Go easy on fats and sugars added to foods in cooking or at the table;
butter, margarine, gravy, salad dressing, sugar, and jelly. Avoid candy,
sweet desserts and soft drinks.

Food provides the energy needed daily; and, this energy is in the form of calories.

There are three calorie sources that the body needs every day: carbohydrate, fat,
and protein. They each play a different role in the body and people need different
amounts of each. The calories not used will be converted into body fat whether from
carbohydrate, fat, or protein. To maintain a constant weight eat the approximate

number of calories used.

By improving the food choices made daily, improvements in health are possible by

understanding calories and the forms they take. The following is essential to know:

Carbohydrate (CHO):
= Foods: Bread, cereal, rice, grains, pasta, vegetables, and fruits
= In the body: Carbohydrates are used as the main fuel source.
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= Share of calories: 55-60%. (Current U.S. diet: 46%)
= Provides: 4 calories/gram.

Fat:

= Foods: Butter, margarine, salad dressing, fatty meats, oils, pastries,
cookies, crackers, whole milk, hot dogs, french fries, chocolate, nuts, and
ice cream.

= In the body: Fat provides energy and is easily converted to body fat if one
eats too much.

= Share of calories: Not more than 30%. (Current U.S. diet: 38%)
= Provides: 9 calories/gram.

Protein:
= Foods: Meat, fish, poultry, eggs, milk, legumes, and beans.
= In the body: Protein is used mostly for structure.
= Share of calories: 10-12%. (Current U.S. diet: 15%)
= Provides: 4 calories/gram.

Notice that if one eats the same amounts (by weight) of carbohydrate, protein and
fat, the fat will provide over twice as many calories. A low fat diet means essentially
being able to eat more food and be more satisfied with fewer calories.

Foods provide a range of nutrients in addition to fats, carbohydrates and proteins.
Fiber, the building block of fruits, vegetables and whole grains, aides digestion and
other functions. Vitamins are substances needed in minute (but essential) quantities
to facilitate all the body processes. For example, vitamin A, found in yellow and
orange vegetables, is needed for vision, but too much can be toxic. Minerals, such as
iron, zinc, and copper, are also needed in minute amounts — but are poisonous in
large quantities. Too little vitamin C can cause scurvy, an illness that historically killed
thousands of mariners when fresh fruits and vegetables were not available at sea.
Learning this, sailors carried limes on long voyages; thus the term “limeys” for sailors
evolved.

Nutrients are used for a variety of vital processes. These processes can be broadly
classified as follows: 1) maintenance and repair of body tissues, 2) regulation of the
thousands of complex chemical reactions that occur in cells, 3) provision of energy
for muscle contraction, 4) conduction of nerve impulses, 5) secretion by glands, 6)
synthesis of the various compounds that become part of the body's structures, 7)
growth, and 8) reproduction. The sum of these processes in which the energy and
nutrients from food are made available to and utilized by the body is referred to as
metabolism.
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Special Diets

Persons with digestive disorders and other illnesses may need special diets. Some of
these include:

» Clear Liquid: Clear fluids and foods that are liquid at body temperature,
such as broth, gelatin, popsicles and juices. Avoid milk and milk products.

= Full Liguid: Foods that are liquid or liquefy at body temperature such as
strained meat and vegetables, cream soups, ice cream, custards, and hot
cereals.

= Soft Diet: Foods that are mildly flavored, non-gas forming and easily
chewed, such as tender meat, cooked carrots, canned fruit, and pudding.
Avoid hard foods, fried foods, most raw fruits and vegetables, and very
coarse breads and cereals.

When there is injury in the mouth or oral cavity area or when the patient is nauseous
and vomiting, give a clear liquid diet. When there is acute abdominal pain present,
and until a diagnosis is established, it is always best to provide only clear liquids or
give the patient nothing by mouth. Full liquids and soft diets can be given as the
patient improves. Other special diets include bland diet (without spices or difficult to
digest foods), low-sodium diet, and diabetic diet (carbohydrates are carefully
measured).

HABIT 4: MAINTAIN MENTAL HEALTH AND MINIMIZE CHRONIC STRESS

Recognizing Stress

Any substantial change in your routine, including changes for the better as well as
changes for the worse, will make demands on mental and emotional resources.
Research has shown that as stresses accumulate, an individual becomes
increasingly susceptible to physical illness, mental and emotional problems, and
accidental injuries.

When threatened or stressed our bodies mount a chemical response, and this
response affects our emotions and outlook. Stress mechanisms, it must be
remembered, play a dual role. The rise in anxiety and hormone levels that
accompanies stress is essential and protective. All organisms have to experience
stress and adjust to it. But, when extreme, the physical effects of stress can stop
protecting us and begin to damage us.

Identify the Sources of Chronic Stress

Various versions of stress questionnaires are available that help you identify the most
serious sources of stress in your life. Questionnaires provide a list of questions with
points indicated for each YES answer. The higher your total score the more stressful
your life.
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The following questions are adapted from the American Medical Association Family
Medical Guide, and from the Wisconsin Department of Workforce Development at:
http://www.dwd.state.wi.us/dwd/publications/2242_28a.htm. This web site provides
more information on this stress screen.

Questions related to stress during the past six months:

= Has your spouse/life partner died?

= Have you become divorced or separated from your partner?

= Has a close relative other than spouse/partner died?

= Have you been jailed?

= Have you been hospitalized because of injury or illness?

= Have you married, or reconciled with your spouse/partner after a separation?
= Have you been fired, or have you retired?

= Has your immediate family gained a new member?

= Has there been a major change in the health of a close member of your
family?

= Have you found out you are soon to become a parent?

= Are you experiencing any sexual difficulties?

» Has a close friend died?

= Have your finances become markedly better or worse?

= Have you changed jobs?

= |s there anyone at home or at work you dislike strongly?
= Have any of your children moved out?

= |s trouble with in-laws causing tension within your family?
= Have you had an important personal success?

= Have you gone back to school?

= Has your spouse retired?

= Have you had jet lag at least twice?

= Have you moved, or done extensive remodeling of your house?
= Are you having serious trouble with your boss?

= Have you taken on a substantial debt?
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Practice Relaxation Techniques

When you are under stress, your muscles tighten, causing neck, back or chest pain
and making breathing harder. Paying attention to breathing helps muscles relax. Lie
or sit comfortably, close your eyes, visualize a “happy” scenario, and breathe in
slowly, hold your breath for a few seconds, and exhale slowly through your nose.
Continue this technique for five minutes or more at a time, as often as you need it.
Long walks, warm baths, meditating, or just sitting quietly can also be soothing.

Discipline yourself to think positively and look to the future. Focus on one issue at a
time. Create a plan to address problems. Break down tasks and problems into
individual, easily accomplished steps, so that things do not seem overwhelming.
Stress sometimes arises from frequent changes in routine; this may be a particular
problem shipboard. Establishing and sticking to daily routines can help.

Medications are available to relieve anxiety, and antidepressants can help with low
moods. However, these medications have side effects and can be overused or
abused. Some are habit-forming and addictive. Follow your physician's advice.
Remember, the drugs may temporarily relieve your symptoms, but the underlying
cause of stress and anxiety still needs to be identified and addressed directly.

People who become addicted to alcohol often begin to drink to relieve stress and
anxiety. Alcoholic beverages add many calories to your diet without supplying
nutrients. Alcohol is a widely used and a widely abused psychoactive drug. If you
drink alcohol, do so in moderation. (For women, this is defined as one drink a day.
For men, two drinks a day. A drink is defined as 12 ounces of beer, four ounces of
wine, or 1 oz. of spirits.) Be aware of the dangers of binge drinking (and getting
drunk) when on liberty. Drunkenness can lead to serious falls and fights, and
impaired judgment can lead to unsafe sexual practices and infectious disease such
as HIV/AIDS.

Resources on where to find help, and answers to frequently asked questions about
alcohol use, are given at: http://www.niaaa.nih.gov/fag/fag.htm

HABIT 5: MAXIMIZE PERSONAL SAFETY

The sea can be a dangerous working environment. Make certain personal protective
devices (‘life jackets” and other safety equipment) are available. Hypothermia is a
common cause of death at sea, especially if one is tossed to sea during an
emergency. Always have appropriate cold weather gear easily accessible, and in
adequate supply for the entire crew. Educate all crew members about its location and
use. Have practice drills.

The shipboard setting poses some particular risks and is often a more demanding
physical environment than being on land. Any kind of impairment of your mental and
physical functioning can put one at higher risk overall on shipboard. Over-the-counter
medications that make one drowsy or sleepy such as antihistamines for allergies,
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sleeping pills, and cough medications can adversely affect judgment and physical
functioning. Always maintain an ongoing awareness of physical and mental
capabilities and take that into account when you plan work and non-work activities
each day. The primary responsibility to yourself and those around you is not to take
risks when under the influence of alcohol or other drugs or medications. Use
common sense.

Avoid exposure to sunlight. Use sun block with sun protection formula (SFP) 15 or
higher, more if you are fair-skinned. Wear hats and sunglasses to protect your eyes.
These last points are particularly important on board ship where sun exposure can
occur for many hours of the day and in relatively unprotected situations.

When on liberty, always wear seat belts: everyone in the moving vehicle, driver and
passengers, front seat and back, should always wear seat belts.

Personal Hygiene

Personal hygiene protects the health of each individual and the entire crew. The
health of a seaman depends, in part, on his own efforts to maintain habits of
cleanliness and neatness.

The importance of regular hand washing cannot be overemphasized. To prevent
disease spread by fecal contamination, hands must always be washed immediately
after urinating or defecating. Crewmembers should also wash their hands before
eating.

In cold weather, hands are less likely to chap if the skin is dried thoroughly. A little
petroleum jelly, cold cream, or hand lotion rubbed into the skin after washing may
help to prevent chapping and resulting skin infections.

Personal cleanliness includes good care of the skin, hair, nails, mouth and teeth, and
proper maintenance of clothing, towel, and other personal gear. A daily bath or
shower, particularly in hot weather or after working in hot compartments, is conducive
to good health and lessens the possibility for infection. Clean clothing also helps
prevent disease.

Care of the mouth and teeth including toothbrushing after meals and daily use of
dental floss, are essential to prevent gum disease, infection, and tooth decay. Before
brushing natural teeth, any partial dentures should be removed and carefully cleaned
with a brush and mild soap or special denture cleanser. Unclean removable dentures
spread bacteria to remaining natural teeth. Full artificial dentures should be cleaned
regularly after meals, and particularly at bedtime, to remove food residue, which can
cause moth odor and encourage infection.

Hair should be shampooed frequently. Short hair can be easier to maintain and can
be safer working around equipment with moving parts. Cleanliness aboard ship can
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be encouraged by providing sufficient hot water in convenient wash places to
facilitate cleansing. Installation of a laundry and drying room for washing clothes also
contributes to cleanliness.

Each member of the crew should use their own towel and be responsible for their
personal cleanliness. Wet towels should be dried and should not be folded and
stowed. Dirty towels should be laundered as soon as possible and not allowed to
accumulate. Single-use paper towels are satisfactory only if waste receptacles are
provided and used.

Sex

Sexual contact with an infected person can result in a range of diseases — from
treatable diseases like gonorrhea, syphilis, and chlamydia to life-threatening ones like
HIV/AIDS. Many persons have these diseases and don’t know it. Thus, they can
unknowingly transmit them to you. You can have sex with someone who seems
healthy and still get a disease — a disease as serious as HIV/AIDS.

The risk of acquiring and transmitting sexually transmitted diseases (including HIV) is
higher among certain groups: those who have had homosexual sex, prostitutes,
injection drug users who share needles, and individuals who have had sex with
numerous partners or sex with anyone in a high-risk group.

The only sure way to prevent sexually transmitted diseases is not to have sexual
contact. The risk can be reduced (but not eliminated) by having only one partner and
using condoms. Be sure you know the proper way to use condoms — unprotected
penetration and the exchange of any sexual fluids can transmit disease.

HABIT 6: MANAGE SUFFICIENT, RESTFUL SLEEP

Sleep requirements differ widely. If you always wake up after only five or six hours
and find it impossible to drop off again, do not worry; this is probably as much sleep
as you need. There is generally no cause for concern if you usually wake up briefly
once or twice during the night. However, seven to eight hours of sleep is the average
needed to sustain maximal mental and physical performance indefinitely. Needing an
alarm to awaken, morning sleepiness, and afternoon tiredness and drop in
performance may be signs of insufficient sleep.

If you have trouble falling asleep, remember that coffee, tea, colas, chocolate, many
cold medicines and pain relievers, and diet aids contain caffeine or related
stimulants, which can keep you awake and prevent restful sleep. Switch to
decaffeinated beverages. Avoid caffeine in the afternoon and evening. Reduce your
consumption of alcohol. Many people drink alcohol at night to help them sleep though
this may not be a restful sleep. Practice a good sleep routine. Lie down to sleep at
the same time every night and rise at the same time in the morning. Try to schedule
work hours so you can be on a regular schedule.
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Watch Standing

Standing watch can have a severe impact on sleep and wake cycles. Most of us
appear to do better if we stay on a consistent cycle. Studies have shown that people
who work variously changing shifts are not as well rested as those on regular daily
schedules.

People who stand watch at night must use extra care to stay rested. Sleep during
daytime hours is often disrupted by noise, light or by natural circadian (day-night)
cycles. This results in more of the less useful stage 1 sleep. If you stand watch at
night, uninterrupted daytime sleep is critical. Avoid the temptation to stay awake
during the day, too.

When standing watch at night, be aware that in more risky situations or undertaking
more difficult physical activities, extra concentration is needed. Working in darkness
adds to the challenge. An individual is more likely to fall asleep in a boring or non—
stimulating environment and while performing a monotonous task. If an emergency
suddenly develops at sea, immediately gaining peak performance can be difficult.
Tasks that are likely to be very sensitive to sleep impairment include monitoring data
displays for critical levels, monitoring for quality control purposes, and sentry or patrol
duties. It can be difficult for the individual to accurately assess his/her limitations
when sleep impaired and may be unable to do the complex task of objectively
judging one’s own performance.

HABIT 7: GET PROFESSIONAL PREVENTIVE CARE WHEN ASHORE

Most prevention is personal, but to take good care of yourself you will sometimes
require professional help. Increasingly, the periodic checkup is being used not so
much for the detection of disease as for the opportunity to counsel about health
habits, so that we can do a better job of personal disease prevention. The periodic
screening tests in several specific areas are important, as recommended by the U.S.
Preventive Services Task Force.

More information is available at: http://www.ahrg.gov/clinic/prevnew.htm

Try to arrange to take these tests when you are ashore:

= Blood pressure checked at least every other year or so.

= Women over age 20, have a cervical Pap smear taken every year or two;
after three normal tests, have a Pap smear every 3 years from then on.

= Get annual breast exams done by a medical professional.

= Mammography is a yearly screening procedure recommended for women
after age 40 (with high risk) or age 50.

= Skin should be examined annually for any suspicious moles or other lesions.
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= Prostate cancer screening with a digital rectal exam is recommended for men
annually starting at age 50. Some groups recommend the blood test, prostate
specific antigen (PSA).

= After age 50, tests for colorectal cancer (digital rectal exam and occult blood
test) are advisable on an annual basis. In addition, sigmoidoscopy every 5
years or colonoscopy every 10 years is recommended.

= Serum cholesterol and triglycerides should be measured at intervals of five
years, and more frequently if total cholesterol is elevated.

= Fasting blood glucose (diabetes screening) should be checked every 3 years;
earlier in those with a strong family history.

= A dental checkup should be done every 6 to 12 months.
= Vision and hearing should be checked annually.

Immunizations have had far greater impact on health than all other health services
put together. Follow immunization recommendations and maintain a written record.

Techniques for estimating your future health risk, termed health risk appraisal or
health assessment, have been developed. A questionnaire is completed about
lifestyle and health habits. Responses are entered into a computer to estimate the
likelihood of developing medical problems such as heart disease and cancer. These
estimates can help you shape your own personal health program. Remember that
the results are estimates and the predictions are only averages: some people will do
better than the estimates predict, and others worse. Your actual risks will depend
upon any changes you make in your health habits. The health risk assessment itself
provides no health benefits unless it results in positive changes in your behavior. If
you participate in such an assessment it should be part of a program that not only
identifies risk but also helps you to make positive changes.

SUMMARY

Make a lifetime habit of health and wellness!
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CHAPTER

WOMEN’S HEALTH

INTRODUCTION

Prevention is important for everyone, especially if at sea and distant from
sophisticated medical care. Further, while at sea, knowing self-care techniques for for
common symptoms and ailments becomes particularly valuable. This chapter deals
with issues that primarily affect women.

Heart Health

A woman'’s risk of heart disease begins to rise around the time of menopause, over
time approaching the risk faced by a man. The risk of heart disease may be
minimized through the following life-style recommendations made by the American
Heart Association:

= Stop smoking.

= Make sure resting blood pressure is controlled to less than 140/90.

= Lower cholesterol to less than 200, with weight loss, dietary modification,
physical activity and medication if necessary.

= |ower LDL cholesterol to less than 100.

= Lower fasting blood sugar to les than 126, with weight loss, dietary
modification, physical activity and medication if necessary.

= Lower body weight to within 10% of appropriate body weight for height.
»  Get appropriate amounts of aerobic physical activity.

For post-menopausal women, talk to your doctor about the potential risks and
benefits of taking estrogen supplements, and taking supplements of vitamin E,
vitamin C, and folate.

For additional resources see the American Heart Association and National Heart,
Lung and Blood Institute sites:

http://www.americanheart.org/

http://www.nhlbi.nih.gov/health/hearttruth/
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Cancer Screening

As recommended by the American Cancer Society, if you're a woman over age
20, you should have a Pap smear taken every year or two; after three normal
tests, have a Pap smear every 3 years from then on. You should practice breast
self-examination monthly. Any suspicious change should be checked out with a
doctor. Mammography is a yearly screening procedure recommended for women
after age 40 (with high risk) or age 50. After age 50, tests for colorectal cancer
(digital rectal exam and occult blood test) are advisable on an annual basis. In
addition, sigmoidoscopy every 5 years or colonoscopy every 10 years is
recommended. Your skin should be examined annually for any suspicious moles
or other lesions.

Breast Self-Examination

Most women will have lumps in their breasts at some time during their lives.
Regular self-examination of your breasts improves your chances of avoiding
serious consequences. Self-examination should be done monthly, just after the
menstrual period, when the breasts have fewer hormone-related lumps. Self-
examination is an absolute necessity for a woman with naturally lumpy breasts. If
there is a new lump or change in an existing lump, seek immediate medical care.

To do a self-exam, examine your breasts in the mirror, first with your arms at
your sides and then with both arms over your head. The breasts should look the
same. Watch for any change in shape or size, or for dimpling of the skin.
Occasionally a lump that is difficult to feel will be quite obvious just by looking.

Next, while lying flat, examine the left breast using the inner fingertips of the right
hand and pressing the breast tissue against chest wall. Don't pinch the tissue.
Your left arm should be behind your head when you examine the inner half of the
left breast and down by your side when you examine the outer half. Don't neglect
the part of the breast underneath the nipple, plus the part that extends away from
the breast toward the underarm. A small pillow under the left shoulder may help.
Repeat this process on the opposite side. Many doctors recommend repeating
the self-examination in the shower, where smooth, slightly soapy skin can make
lumps easier to detect.

Breast self-examination is a supplement to other screening techniques for breast
cancer. Mammography is strongly recommended yearly after age 50, or after age
40 for women with a history of breast cancer in their family. An annual
examination by a health care worker is also of benefit. These guidelines are
based upon current technology. It is very likely that the diagnostic value of these
and newer tests will continue to improve, while the associated cost, risk, and
discomfort will diminish.
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INFORMATION ON DISEASES, SYMPTOMS AND
CONDITIONS

Vaginal Discharge and/or Itching

Normal vaginal secretions are thin, clear, and painless. Abnormal vaginal
discharge is common, however, and could have many causes. Bacteria, common
viruses, and other microbes can infect the vagina and cause discharge. These
infections are rarely serious, but they are bothersome. Usually the body will fight
off the infection by itself. Make an appointment with the doctor if the discharge
lasts more than a few weeks. Laboratory tests allowing microscopic evaluation of
vaginal fluid are required for a correct diagnosis. A variety of effective drugs are
available for treating vaginal infections.

Bacterial vaginosis is the most common cause of vaginal symptoms among
women of childbearing age. Bacterial vaginosis is due to a change in the balance
among different types of bacteria in the vagina. The primary symptom is an
abnormal vaginal discharge with a fishy odor. Treatments are available from a
medical practitioner if the condition does not correct itself.

Trichomoniasis is a very common vaginal infection caused by a single-celled
protozoan parasite. The symptoms in women include a heavy, yellow-greenish
vaginal discharge, discomfort during intercourse, and painful urination. Irritation
of the female genital area, and on rare occasions, lower abdominal pain, also can
be present. A woman and her partner both need to be treated to eliminate this
infection.

Vulvovaginal candidiasis, sometimes referred to as candidal vaginitis, monilial
infection, or vaginal yeast infection, is a common cause of vaginal itching,
burning and irritation. Candidiasis is caused by an overabundance or overgrowth
of yeast cells (primarily Candida albicans) that normally colonize in the vagina.
Several factors are associated with symptomatic candidiasis in women, including
pregnancy, diabetes mellitus, and the use of oral contraceptives or antibiotics.
The discharge is typically described as cottage-cheese-like in nature, although it
may vary from watery to thick in consistency.

See your doctor the first time you have symptoms of candidiasis, to make sure of
the diagnosis. Treating yourself for candidiasis when the problem may be caused
by other types of microorganisms may make the symptoms worse.

If you have recurring candidiasis, talk to your doctor about treating yourself with a
non-prescription medication like miconazole or clotrimazole that is available over-
the-counter.

Non-infectious irritation or allergic symptoms can be caused by spermicides,
vaginal hygiene products, detergents, and fabric softeners. In some healthy
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women, vaginal discharge may be present during ovulation and may become so
heavy that it raises concern.

Tampon Safety

The U.S. Food and Drug Administration tracks all medical devices, including
tampons, for safety issues. Tampons enjoyed a quiet history until about 1980.
That is when a sharp rise was reported in the number of cases of toxic shock
syndrome, a serious and sometimes fatal disease caused by toxin producing
strains of Staphylococcus aureus. Tampons containing super-absorbent
materials were withdrawn from the market, and the epidemic subsided.

The following tips help avoid tampon problems: follow package directions for
insertion, choose the lowest absorbency for your flow, change tampons at least
every six to eight hours, and know the warning signs of toxic shock syndrome.

Symptoms of toxic shock syndrome can be hard to recognize because they
mimic the flu. If you experience sudden high fever, vomiting, diarrhea, dizziness,
fainting, or a rash that looks like sunburn during your menstrual period or a few
days after, seek medical attention right away. Also, if you are wearing a tampon,
remove it immediately. With proper treatment, patients usually get well in two or
three weeks.

Bleeding Between Menstrual Periods

The interval between two menstrual periods is usually free of bleeding or
spotting. Many women sometimes experience some bleeding, however, even
though no serious conditions are present. If the bleeding is frequent, even if only
spotting, you should seek medical evaluation as it could be an early sign of a
potentially serious problem. If the bleeding is severe, or if you may be pregnant,
seek immediate medical care.

Women using an intrauterine birth control device are particularly likely to have
occasional spotting. Taking birth control pills may also cause spotting between
periods. Such spotting is probably not a cause for concern.

If you are pregnant and have bleeding along with abdominal pain, consult a
physician immediately. This may be a sign of a pregnancy developing outside the
uterus (ectopic pregnancy), which requires immediate surgery. It may also be a
sign of a uterine miscarriage. However, some women may have some bleeding
throughout a normal pregnancy.




Missed Periods

Pregnancy is often the first thought when a menstrual period is late or missed,
but there are many other possible reasons. Obesity, excessive dieting, strenuous
exercise, and stress may cause missed or irregular periods. Diseases such as
those of the thyroid gland, which upset the hormonal balance of the body, may
also be the cause of missed periods, but this is only infrequently the case. As
women approach menopause it is also normal for periods to be irregular before
they stop completely. Emotional as well as physical stress may result in irregular
periods. Indeed, anxiety over possible pregnancy may cause a missed period,
thereby increasing the anxiety even further.

Testing for pregnancy has become faster, easier and more sensitive in the last
decade. Home test kits that provide a reasonable degree of accuracy are now
available and may show a positive result as early as two weeks after the missed
period. Because a positive test result is less likely to be incorrect than a negative
one, the rule is to believe the positive test, but not to trust a negative test without
confirmation from a second test with a negative result.

Difficult Menstrual Periods

Adverse mood changes with fluid retention and bloating are very common in the
days just prior to a menstrual period. Such problems are difficult to treat and are
a result of normal hormonal variations during the menstrual cycle. Only if
problems are severe, or recur for several months, is medical attention required.
Salt tends to hold fluid in tissues. If you can reduce the salt in your diet and
increase your water intake (to “wash” out the salt), you may have less swelling
and less fluid retention. For menstrual cramps use ibuprofen or naproxen. Most
products designed for menstrual cramps now have ibuprofen as the main
ingredient.

Menopause

During menopause, the ovarian production of female hormones decreases. Most
women can tell if they are approaching menopause because their menstrual
periods start changing. Menstrual periods usually become lighter and irregular,
then stop altogether. Some menopausal symptoms mentioned below can start
long before menstrual periods become irregular. Some women report the
symptoms as early as their mid-30s.

Hot flashes, sudden feelings of intense heat lasting two or three minutes, are an
annoying symptom of menopause. They can happen anytime during the day but
are most common in the evening or at night. For most women, hot flashes
gradually decrease over about two years and eventually disappear altogether.
Staying cool is the key to treating hot flashes. Keep the home or office cool,
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dress lightly and in layers, and drink plenty of water. Reduce your consumption of
alcohol and caffeine, and maintain a regular exercise program.

Sleep is often affected by menopause, whether it is interrupted by hot flashes or
there is difficulty falling asleep. You may feel sleepless in the middle of the night,
but not uncomfortable. Strategies for coping with insomnia include regular
exercise, keeping a regular routine and time for going to sleep, not drinking
alcohol before going to sleep, eliminating caffeine and practicing relaxation
techniques.

Many women also have mood swings during menopause. Irritability may be
triggered by sleep deprivation. Again, make physical activity part of your
schedule; exercise can improve mood and make you feel better about yourself.

Vaginal dryness and frequent urinary tract infections may occur after
menopause. Urine leakage may become a problem as muscle support for the
bladder and urethra weakens. Consider using vaginal creams to help with vaginal
dryness; discuss this with your doctor if non-prescription creams are not helping.

After menopause, a few women are aggravated to find they have trouble
remembering things or concentrating. These symptoms may be caused by
changes in estrogen levels. Not getting enough sleep or having sleep disrupted
may also contribute to memory and concentration problems.

Hormone replacement therapy (HRT) has been prescribed for menopause-
related changes and to reduce the risk of osteoporosis that may develop in the
years following menopause because of estrogen depletion. HRT also has some
risks. Any woman considering HRT needs to discuss the potential risks and
benefits of this therapy with her physician.

There are at least two major health conditions that can develop in the years after
menopause because of the decrease in hormone production that occurs:
coronary artery disease and osteoporosis. Not all women develop heart disease
or osteoporosis. Many more things affect your heart and your bones than
estrogen alone. For example, exercise improves both your cardiovascular system
and bone strength.

Osteoporosis

Osteoporosis is a condition in which the density of bone is diminished. To
understand this abnormal condition requires some knowledge of normal bone
structure and physiology. Bone is living tissue, and is in a constant state of flux.
Microscopically, bone consists of a mixture of connective tissue, blood vessels,
specialized cells, and the crystals of calcium salts, which give hardness and
strength. At about the age of 30 or 35 we will possess all the bone-mass we shall
ever have, and from then on, there is a slow overall loss, because bone
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formation does not keep pace with bone loss. When bone is being absorbed
faster than it is being deposited, the skeleton is weakened. Spontaneous
fractures may occur. Pain, particularly spinal pain, may become severe. The
fractures may lead to deformity. This is the disease called "osteoporosis."

However, a number of research projects involving experimental preventive
measures have been reported in the current medical literature. Some of this
research may prove to be helpful in reducing the risk of osteoporosis, or perhaps
preventing it altogether: (1) in women, administering estrogen before bone loss
becomes severe to prevent the progress of the disease; (2) exercising to prevent
bone loss; (3) taking calcium supplements and vitamin D, in order to limit
excessive bone loss; and (4) for both men and women, giving up smoking and
alcohol.

Regular exercise and adequate dietary calcium are important to prevent
osteoporosis. Physical activity will help keep bones strong. Menopausal women
should take in about 1500 mg of calcium per day, about as much as in a quart of
skim milk, with 400 IU of vitamin D. You can use a calcium supplement if you
cannot get enough from dairy products.

Management of Recurrent Urinary Tract Infection

The best-known symptoms of bladder infection are pain or burning on urination,
frequent and urgent urination, and blood in the urine. Bladder infection is far
more common in women than it is in men. The female urethra, the tube leading
from the bladder to the outside of the body, is only about one-half inch long in
women, a short distance that makes it easy for bacteria to travel upward to reach
the bladder. Most bacteria that cause bladder infections come from the rectal
area, and sometimes bladder infection is related to sexual activity.

Many bacterial bladder infections will respond to self-care. Treat as soon as you
note symptoms. Drink a lot of fluid (up to a gallon or more of fluid in the first 24
hours). Drink acidic fruit juices, since putting more acid into the urine may help
bring relief. Cranberry juice is the most effective.

If relief is not substantial within 24 hours and complete in 48 hours, seek medical
attention. If you are experiencing vomiting, back pain, or chills, this is not typical
of bladder infection but more likely indicates kidney infection. This requires
immediate evaluation and more vigorous treatment by a medical professional.

SEXUAL CONTACT

Sexual contact can be a fulfilling part of an intimate relationship. It can also lead
to life-threatening diseases such as HIV/AIDS. The following increase risks of
sexually transmitted disease:

= Multiple sexual partners
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= Sexual partner(s) you do not know well

= Bisexual partner

= |V drug use in partner

= Use of alcohol or drugs that decrease judgment on when to say “No.”
= Prostitution

= Partner with HIV/AIDS

= Sex without condom or “female condom” (remember any exchange of sexual
fluids can transmit disease)

= Partner with history of sexually transmitted diseases

Sexual contact can also result in unanticipated pregnancy. Contraception must
be obtained and used before contact. Many female contraceptives are available
including birth control pills and patches, intrauterine devices and vaginal
diaphragms. These require a physician’s prescription so they must be obtained
(and used) before they are needed. Also, remember that contraceptives prevent
pregnancy. They are not designed to prevent sexually transmitted diseases.
Take additional precautions to prevent sexually transmitted diseases.

VIOLENCE AGAINST WOMEN

Violence against women does not discriminate: it spans all races, ages, and
economic boundaries. One in four women report that they have been victims of
family violence or stalking. These acts of violence take several forms, including
child abuse, intimate partner violence, sexual assault and abuse, rape, incest,
and elder abuse. It is a leading cause of injury for American women between the
ages of 15 and 54.

Women who have been assaulted or who are victims of abuse often feel too
ashamed and afraid to report the incident. Violence against women in any form is
a crime, regardless of who committed the violent act. It is always wrong, whether
the perpetrator is a family member, colleague, acquaintance, or stranger.

If you or someone you know has been sexually, physically, or emotionally
abused, seek help from other family members and friends or the employee
assistance program. Reach out for support for counseling. Learn how to minimize
your risk of becoming a victim of sexual assault or sexual abuse before you find
yourself in an uncomfortable or threatening situation.

Violence among crew requires involvement of the chain of command, and should
be reported to legal authorities when appropriate.

Resources for help:
U.S. Department of Justice
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http://www.ojp.usdoj.gov/vawo/

World Health Organization
http://www.who.int/violence injury prevention/vaw/infopack.htm

National Advisory Council on Violence Against Women
http://toolkit.ncjrs.org/

If you need immediate help call the national domestic violence hotline at

1-800-799-7233.

NUTRITION AND WOMEN'S SPECIAL NEEDS

Several components of the diet have special importance for women: calcium,
iron, calorie-energy balance, and weight control.

Calcium

Both women and men need enough calcium to build maximum bone mass during
their early years of life. Low calcium intake appears to be one important factor in
the development of osteoporosis. Women are at greater risk than men of
developing osteoporosis. Osteoporosis is a condition in which progressive loss of
bone occurs with aging, leaving the bones susceptible to fracture. The most
important time to get a sufficient amount of calcium is when bone growth and
consolidation are occurring. That continues until approximately age 30-35. The
foods that top the calcium charts including milk, cheese, and ice cream are not
lightweights in calories and fat, so choose the low-fat or fat-free versions. Other
good sources of calcium include salmon, tofu, certain vegetables including
broccoli, legumes such as peas and beans, seeds, and nuts. Supplementation
may also be advisable.

Iron

For pre-menopausal women, the recommended daily allowance for iron is 15 to
18 mg per day, more than the recommended daily allowance of 0-10 mg for men.
Pre-menopausal women need more of this mineral because they lose iron during
menstruation. Without enough iron, deficiency anemia can develop. Animal
products such as red meat are sources of iron. Dietary iron from plant sources is
found in peas and beans, spinach and other green leafy vegetables, and iron
fortified cereal products. The addition of even relatively small amounts of foods
containing Vitamin C substantially increases the total amount of iron absorbed
from a meal. After menopause, a woman’s need for iron is lower and unlikely to
require supplementation.

Calories and Weight Control

Cutting back on calories is not always the answer to losing weight. You cannot
cut back on calories and eat all the necessary nutrients if you are taking in fewer
than 1500 calories per day. The fewer the calories you eat, a harder it is to meet

7-9


http://www.ojp.usdoj.gov/vawo/
http://www.who.int/violence_injury_prevention/vaw/infopack.htm
http://toolkit.ncjrs.org/

your daily nutritional requirements. Look to eliminate any sources of “empty”
calories from your diet, such as sodas and other sweetened beverages, sugary
snack foods, added fats, and alcohol. If you find you are gaining weight, you
need to think of not only cutting calories, but also about increasing physical
activity. Physical activity burns calories, increases the proportion of lean to fat
body mass, and raises your metabolism.

Eating Disorders

Two common types of eating disorders are anorexia nervosa and bulimia. Some
behaviors associated with these conditions are starvation, self-induced vomiting,
excessive exercise, and the misuse of laxatives or diuretics. Symptoms of eating
disorders are fear of gaining weight, food obsessions, avoidance of meals, rigid
dieting and fasting, rigorous exercise, weight loss, unusual mood states (such as
confusion, lethargy, and depression), swollen salivary glands, erosion of dental
enamel (from stomach acid dissolving teeth during vomiting), dark circles under
the eyes, low self-esteem, declining performance, and lack of menstrual periods.
Eating disorders are extremely damaging to the mind and body, and can be fatal
if untreated. Long-term consequences include damage to the heart, liver, kidneys
and bone.

The female athlete triad is found among female athletes trying to balance the
pressures of body image and peak physical performance. The triad is marked by
inadequate food intake, menstrual abnormalities (irregular or absent cycles), and
bone loss (weak bones at increased risk for fractures). In well-nourished women,
heavy physical training may not result in amenorrhea (three or more missed
menstrual cycles), which may reflect malnutrition. This triad can even be fatal if
left untreated. It is key to establish a healthy relationship between food, body
image and performance.

Seek medical help if you suspect you have an eating disorder of any type.
Resources to help with eating disorders are found at:

National Institute of Mental Health
http://www.nimh.nih.gov/publicat/eatingdisordersmenu.cfm

PREVENTIVE HEALTH CARE: YOUR ROLE

Guidelines for nutrition, exercise for optimal health and performance, and
preventive care are largely the same for women and men. Special issues for
women have been addressed in this chapter. You are responsible, in large part,
for managing your own preventive care. Your medical practitioner should be your
partner in wellness and prevention. Ask about screening tests based on your
individual risk factors. Maintain a healthy weight. Get regular exercise. Choose a
diet low in animal fat and sodium, and rich in fruits, vegetables, whole grains, and
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low-fat or nonfat dairy products. Keep alcohol consumption moderate: no more
than one drink daily for a woman. If you are a smoker or heavy drinker, seek
counseling, and cut back or quit. Take care of your teeth. Do self-exams of your
breasts as well as your skin. Be aware that sexual activity can transmit disease,
and modify behavior accordingly.

Medical experts agree that good health depends on use of preventive services
and good personal lifestyle habits.
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CHAPTER 8 CHAPTER

RESPONDING TO POTENTIAL
BIOLOGICAL, CHEMICAL AND
NUCLEAR/RADIOLOGICAL
TERRORISM AGENTS

INTRODUCTION

Chemical and biological agents differ in several important ways. Chemical agents are
typically manmade through the use of industrial chemical processes. Biological
agents are either replicating agents (bacteria or viruses) or nonreplicating materials
(toxins or physiologically active proteins or peptides) that can be produced by living
organisms. Nuclear/radiological threats primarily derive from the release of ionizing
radiation from a deliberate attack with a nuclear or radiological bomb. The first
section of this chapter will focus on biological agents, the second part on chemical
agents. The chapter ends with a discussion of potential nuclear and radiological
exposures.

Note that there is significant overlap in the symptoms caused by and initial responses
to biological and chemical agents. Wherever appropriate, discussion will describe
approaches to both biological and chemical agents.

HISTORY OF BIOLOGICAL AGENTS

The use of biological agents and efforts to make them more useful as a weapon
affecting humans has been recorded numerous times throughout history. In the early
6th century BC, Assyrians were documented to have poisoned their enemies’ wells
with rye ergot. In 1346, plague broke out within the Tarter Army during their siege of
Kaffa. They hurled the plague stricken corpses over the city walls and introduced an
epidemic among the defenders. Some historians feel this to be the initiation of the
Black Death pandemic that spread throughout Europe.

It is felt that the English provided smallpox-laden blankets to Indians loyal to the
French during the French and Indian War from 1754 to 1767. The Japanese started
an ambitious biological warfare program in 1937. A plague epidemic in China and
Manchuria in 1940 followed reported over-flights by Japanese airplanes releasing
plague-infested fleas.
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In 1978, a Bulgarian exile named Georgi Markov was attacked in London by an
umbrella device that injected a ricin laden pellet into his leg. He died several days
later. Over many years, various countries have been documented to have some type
of offensive biological development program. It is therefore prudent that we be
aware of the most likely agents to be used and what we can do to counter and treat
these agents.

BIOLOGICAL AGENTS

Bioterrorism is a threat in the marine environment, as it is on land. Thus, it is
important for persons afloat to be familiar with potential threats, and especially critical
for those responsible for health care underway to have an understanding of the
medical aspects of bioterrorism.

Medical defense against and treatment for biological terrorism is an unfamiliar area to
most providers of health care during peacetime. However, effective medical
countermeasures are available against many of the bacteria, viruses, and toxins that
might be used as biological weapons against people. The goal of this section is to
serve as a reference and to help the reader develop an understanding of the
biological threats and the medical supplies useful in defending against these threats.

The global biological terrorism threat is serious, and the potential for devastating
casualties is high for certain biological agents. However, with appropriate use of
medical countermeasures either already developed or under development, the illness
and death can be greatly reduced.

DISTINGUISHING BETWEEN NATURAL AND
INTENTIONAL DISEASE OUTBREAKS

The potential mechanisms of release of a biologic agent are many. Contaminated
food or water sources are certainly a possibility. As much as possible, food and
water should be obtained from reputable and secure sources. Biologic agent
exposure could come in the form of an aerial release from an aircraft, from an
exploded munition or from an aerosolizing device. Crewmembers should be wary of
suspicious persons in or around the ship and of suspicious packages, parcels, etc.
However, in spite of precautions taken, it is likely that the initial exposure to the
biological agent will be undetected.

Therefore, a covert biological agent attack may first be apparent if many patients
become sick with similar symptoms due to the released disease agent. However,
many diseases caused by weaponized biological agents present with nonspecific
clinical features that could seem like other, more common diseases. Table 1
identifies factors that may suggest there has been a biologic attack. While a helpful
guide, these features can also be present in a naturally occurring disease outbreak.
Conversely, a bioterrorist attack may have none of these features.




= The presence of an unexpected or unusual disease
= The presence of a large epidemic with a similar disease or syndrome

= More severe disease than is usually expected for a specific biologic agent or
failure to respond to standard therapy

= Unusual routes of exposure for a biologic agent, such as the inhalational route
for diseases that normally occur through other exposures

= Adisease that is unusual for a given geographic area or transmission season
= Disease normally transmitted by a vector that is not present in the local area

= Multiple simultaneous or serial epidemics of different diseases in the same
population

= A single case of disease by an uncommon agent (smallpox, some viral
hemorrhagic fevers)

= Adisease that is unusual for an age group
» Unusual strains or variants of organisms

» Higher attack rates in those exposed in certain areas, such as inside a
building if released indoors, or lower rates in those inside a sealed building if
released outside

= Disease outbreaks of the same iliness occurring in noncontiguous areas
= A disease outbreak with an impact on animals as well as humans

= Intelligence of a potential attack, claims by a terrorist or aggressor of a
release, and/or discovery of munitions or tampering

Table 1. Features that may be Present with a Biologic Warfare or Terrorist
Attack

The following guiding principles should be followed whether a biological or chemical
attack is suspected.

. Maintain an index of suspicion. The shipboard health-care provider must
always suspect that a disease may be due to biological weapons. An early suspicion
is needed for a rapid diagnosis that is essential for the early treatment needed to
save the patient’s life.

Il. Protect Thyself. Before you approach a potential biological casualty, you must
first take steps to protect yourself - using physical, pharmacological, and/or
immunologic tools. Physical protection is often a protective mask such as a HEPA-
filter or simple surgical mask. These provide adequate protection against most
biological (although not against chemical) threats. Pharmacological protection
includes the pre- and/or post-exposure administration of antibiotics and/or antidotes.
Immunological protection involves vaccines, which are generally not available for
most bio-terrorism diseases. Deliberate physical protection against chemical agents
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involves more sophisticated Personnel Protective Equipment (PPE). PPE is more
fully described in the section on Nuclear Radiation.

lll. Assess the Patient. First use the “ABC’s” — airway, breathing and circulation.
The initial “ABC’s” assessment begins before decontamination and should be brief.
A patient history may include questions about illnesses in other personnel, the
presence of unusual food and water sources, vector exposure, immunization history,
travel history, occupational duties, and personal protection status. Physical exam
should focus on the pulmonary (lung) and neuromuscular (nerve and muscle)
systems, as well as any unusual dermatologic (skin) and vascular (blood
vessel/heart) findings

IV. Decontaminate as Appropriate. The incubation period of biological agents
makes it unlikely that victims of a bio-terrorism attack will present for medical care
until days after an attack, when the need for decontamination is past. If
decontamination is needed, simple soap and water bathing will usually suffice.
Certainly, standard decontamination solutions (such as hypochlorite), typically
employed in cases of chemical agent contamination, would be effective against all
biological agents (more information is provided in the decontamination section of this
chapter). In fact, even 0.5% bleach can kill anthrax spores, the hardiest of biological
agents. Exercise caution when using caustic substances, especially on human skin.

V. Establish a Diagnosis. Following decontamination (where warranted), the focus
is making a diagnosis. Diagnostic specimens should be obtained from representative
patients and these should be sent to the clinical laboratory. Nasal swabs (important
for culture and PCR (a test for exposure to certain biologic agents), even if you are
unsure which organisms to test for), blood cultures, serum, sputum cultures, blood
and urine for toxin analysis, throat swabs, and environmental samples should be
considered and obtained, if possible.

Without laboratory confirmation, a presumptive diagnosis must be made on clinical
grounds. Chemical and biological terrorism diseases can be generally divided into
those that present “immediately” with little or no incubation period (principally the
chemical agents) and those with a longer incubation period (principally the biological
agents). Moreover, bio-terrorism diseases are likely to present as one of a limited
number of clinical syndromes. Plague, tularemia, and Staphylococcal Enterotoxin B
(SEB) disease all may present as pneumonia. Botulism and Venezuelan Equine
Encephalitis (VEE) may present with peripheral and central neuromuscular findings,
respectively. Table 2 provides additional information.




RESPIRATORY

Rapid-Onset Delayed-Onset

Inhalational Anthrax
Pneumonic Plague
Pneumonic Tularemia
Q Fever

SEB Inhalation

Ricin Inhalation
Mustard (chemical)

Nerve Agents

Cyanide

Mustard

SEB Inhalation (biologic)

NEUROLOGICAL
Rapid-Onset Delayed-Onset
= Nerve Agents =  Botulism-peripheral symptoms
= Cyanide =  VEE-CNS symptoms

Table 2. Diagnostic Matrix: Chemical & Biological Casualties.

VI. Render Prompt Treatment. Treatment is usually most effective during the
incubation period, before the patient is sick. Treatment of the suspected diagnosis,
even if not “proven” by the laboratory, is often indicated. Table 3 lists diseases
requiring prompt therapy. Persons with respiratory disease, such as patients with
undifferentiated febrile illnesses who might have early anthrax, plague, or tularemia,
may also be treated immediately. Doxycycline (an antibiotic), for example, is
effective against most strains of B. anthracis (anthrax), Y. pestis (plague), and F.
tularensis (tularemia) as well as against C. burnetii (Q fever) and the Brucellae
(brucellosis). The antibiotics ciprofloxacin, and tetracyclines and fluoroquinolones
might also be considered. Beginning such therapy just “buys time” for a definitive
diagnosis, it is not a substitute for a precise diagnosis.

RESPIRATORY
Rapid-Onset Delayed-Onset
= Cyanide = Inhalational Anthrax

=  Pneumonic Plague
=  Pneumonic Tularemia

NEUROLOGICAL
Rapid-Onset Delayed-Onset
= Nerve Agents =  Botulism-peripheral symptoms

Table 3. Chemical and Bio-Terrorism Diseases Potentially Requiring
Prompt Empiric Therapy.

VII. Practice Good Infection Control. Standard precautions provide adequate
protection against most infectious diseases, including potential bio-terrorist agents.
Anthrax, tularemia, brucellosis, glanders, Q-Fever, VEE, and the toxin-mediated
diseases are not generally contagious (transmitted person to person), and victims
can be safely managed using standard precautions. Under certain circumstances,
however, transmission-based precautions would be warranted. For example,
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smallpox victims should, wherever possible, be managed using airborne precautions.
Pneumonic Plague warrants the use of droplet precautions, and certain Viral
Hemorrhagic Fevers (VHFs) require contact precautions. (see section on “Patient
Isolation Precautions”)

Note: Hypochlorite solution (household bleach), and other disinfectants, are
toxic. Keep away from eyes and sensitive tissues.

VIIIl. Alert the Proper Authorities. The ship’s captain should immediately be
notified of any suspected terrorist-related illnesses and/or injuries. In addition, the port
authorities, law enforcement and public health officials at the next port of entry must
be notified.

BACTERIAL AGENTS

Bacteria generally cause disease in human beings and animals by invading host
tissues or by producing toxins (poisons). Many disease-causing bacteria utilize both
mechanisms. Bacterial diseases usually respond antibiotic therapy. Under special
circumstances some types of bacteria can transform into spores. The spore of the
bacterial cell is more resistant to cold, heat, drying, chemicals and radiation than the
bacterium itself. Spores are a dormant form of the bacterium and like the seeds of
plants, they can germinate (grow) when conditions are favorable.

ANTHRAX (INHALLATION)

Signs and Symptoms: Incubation period is generally 1-6 days, although longer
periods have been noted. Fever, malaise, fatigue, cough and mild chest discomfort
progresses to severe respiratory distress with shortness of breath, sweating, stridor,
bluish-tinged skin, and shock. Death typically occurs within 24-36 hours after onset
of severe symptoms.

Diagnosis: Physical findings are non-specific. A widened mediastinum may be
seen on Chest X-ray (CXR) in later stages of illness. The organism is detectable by
Gram'’s stain of the blood and by blood culture late in the course of iliness.

Treatment: Although effectiveness may be limited after symptoms are present, high
dose (often intravenous) antibiotic treatment with ciprofloxacin, doxycycline or
penicillin should be undertaken. Supportive therapy may be necessary.

Prophylaxis: Oral ciprofloxacin or doxycycline for known or imminent exposure. An
FDA-licensed vaccine is only available for military personnel at the present time.

Isolation and Decontamination: Standard precautions for healthcare workers.
This disease is not transmissible person-to-person. Environmental decontamination
can be accomplished with a 0.5% hypochlorite solution.

BRUCELLOSIS

Signs and Symptoms: lliness typically presents with fever, headache, muscle pain,
joint pain, back pain, sweats, chills, and generalized malaise. Other manifestations
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include depression, mental status changes, and vertebral osteomyelitis. Fatalities
are uncommon.

Diagnosis: Diagnosis requires a high index of suspicion, since many infections
present as non-specific febrile illnesses or are asymptomatic.

Treatment: Antibiotic therapy with doxycycline and rifampin or doxycycline in
combination with other medications (such as an aminoglycoside) for six weeks is
usually sufficient in most cases.

Prophylaxis: No human vaccine is available against brucellosis. Antibiotic
prophylaxis should be considered for high-risk exposure to a confirmed biological
terrorism exposure.

Isolation and Decontamination: Standard precautions are appropriate for
providers of healthcare. Person-to-person transmission has been reported via tissue
transplantation and sexual contact. Environmental decontamination can be
accomplished with a 0.5% hypochlorite solution.

GLANDERS AND MELIOIDOSIS

Signs and Symptoms: Incubation period ranges from 10-14 days after inhalation.
Onset of symptoms may be abrupt or gradual. Inhalational exposure produces fever
(common in excess of 102°F.), shaking chills, sweats, muscle pain, headache, chest
pain with respirations, enlarged cervical lymph nodes, enlarged liver and/or spleen,
and generalized papular/pustular eruptions. Acute pulmonary disease can progress
and result in bacteria in the blood and acute blood poisoning. Both diseases are
almost always fatal without treatment.

Diagnosis: Chest x-ray may show seed-like lesions, small multiple lung abscesses,
or infiltrates involving upper lungs, with solidification and cavitation.

Treatment: Therapy will vary with the type and severity of the clinical presentation
but may include sulfonamides, tetracyclines and chloramphenicol. Patients with
localized disease may be managed with oral antibiotics for a duration of 60-150 days.
More severe illness may require intravenous therapy and more prolonged treatment.

Prophylaxis: Currently, no pre-exposure or post-exposure prophylaxis is available.

Isolation and Decontamination: Standard Precautions for healthcare workers.
Person-to-person airborne transmission is unlikely, although secondary cases may
occur through improper handling of infected secretions. Contact precautions are
indicated while caring for patients with skin involvement. Environmental
decontamination using a 0.5% hypochlorite solution is effective.

PLAGUE

Signs and Symptoms: Pneumonic plague begins after an incubation period of 1-6
days, with high fever, chills, headache, malaise, followed by cough (often with blood),
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progressing rapidly to shortness of breath, stridor, bluish-tinged skin, and death.
Gastrointestinal symptoms are often present. Death results from respiratory failure,
circulatory collapse, and a bleeding abnormality. Bubonic plague, featuring high
fever, malaise, and painful lymph nodes (buboes) may progress spontaneously to the
septicemic form (septic shock, thrombosis, DIC) or to the pneumonic (lung) form.

Diagnosis: Suspect plague if large numbers of previously healthy individuals
develop severe pneumonia, especially if coughing of blood is present. Definitive
diagnosis requires culture of the organism.

Treatment: Early administration of antibiotics is critical, as pneumonic plague is
invariably fatal if antibiotic therapy is delayed more than 1 day after the onset of
symptoms. Choose one of the following: streptomycin, gentamicin, ciprofloxacin, or
doxycycline for 10-14 days. Chloramphenicol is the drug of choice for plague
meningitis.

Prophylaxis: For asymptomatic persons exposed to a plague aerosol or to a patient
with suspected pneumonic plague, give doxycycline 100 mg orally twice daily for
seven days or the duration of risk of exposure plus one week. Alternative antibiotics
include ciprofloxacin, tetracycline, or chloramphenicol. No vaccine is currently
available for plague prophylaxis. The previously available licensed, killed vaccine
was effective against bubonic plague, but not against aerosol exposure.

Isolation and Decontamination: Use Standard Precautions for bubonic plague,
and Respiratory Droplet Precautions for suspected pneumonic plague. Y. pestis can
survive in the environment for varying periods, but is susceptible to heat,
disinfectants, and exposure to sunlightt Soap and water is effective if
decontamination is needed. Take measures to prevent local disease cycles if
vectors (fleas) and reservoirs (rodents) are present.

Q FEVER

Signs and Symptoms: Fever, cough, and chest pain with respirations may occur as
early as ten days after exposure. Patients are not generally critically ill, and the illness
lasts from 2 days to 2 weeks.

Diagnosis: Q fever is not a clinically distinct illness and may resemble a viral illness
or other types of atypical pneumonia. The diagnosis is confirmed by a blood test.

Treatment: Q fever is generally a self-limited illness even without treatment, but
tetracycline or doxycycline should be given orally for 5 to 7 days to prevent
complications of the disease. Q fever endocarditis (rare) is much more difficult to
treat.

Prophylaxis: Antibiotic prophylaxis begun too early during the incubation period
may delay but not prevent the onset of symptoms. Therefore, tetracycline or
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doxycycline should be started 8-12 days post exposure and continued for 5 days.
This regimen has been shown to prevent clinical disease.

Isolation and Decontamination: Standard Precautions are recommended for
healthcare workers. Person-to-person transmission is rare. Patients exposed to Q
fever by aerosol do not present a risk for secondary contamination or re-
aerosolization of the organism. Decontamination is accomplished with soap and
water or a 0.5% chlorine solution.

TULAREMIA

Signs and Symptoms: Ulceroglandular tularemia presents with a local ulcer and
regionally enlarged lymph nodes, fever, chills, headache and malaise. Typhoidal
tularemia presents with fever, headache, malaise, substernal discomfort, prostration,
weight loss and a non-productive cough.

Diagnosis: Clinical diagnosis. Physical findings are usually non-specific. Chest x-
ray may reveal a pneumonic (lung) process, enlarged mediastinal lymph nodes or
pleural effusion (fluid in the lung spaces). Routine culture is possible but difficult.
The diagnosis can be established retrospectively by a blood test.

Treatment: Administration of antibiotics (streptomycin or gentamicin) with early
treatment is very effective.

Prophylaxis: A two-week course of tetracycline is effective as prophylaxis when
given after exposure.

Isolation and Decontamination: Standard Precautions for healthcare workers.
Organisms are relatively easy to render harmless by mild heat (55° C for 10 minutes)
and standard disinfectants.

VIRALAGENTS

Viruses are the simplest microorganisms and consist of a nucleocapsid protein coat
containing genetic material, either RNA or DNA. Antibiotics do not have an effect on
viruses. This chapter covers three types of viruses that could potentially be
employed as bio-terrorism agents: smallpox, alphaviruses (e.g., VEE), and viral
hemorrhagic fever (VHF) viruses.

SMALLPOX

Signs and Symptoms: Clinical manifestations begin acutely with malaise, fever,
shaking chills, vomiting, headache, and backache. 2-3 days later lesions appear
which quickly progress from macules to papules, and eventually to pustular vesicles.
They are more abundant on the extremities and face, and develop synchronously.

Diagnosis: Clinical suspicion is based on the presentation of the above symptoms.
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Treatment: At present there is no effective medication therapy, and treatment of a
clinical case remains supportive.

Prophylaxis: Immediate vaccination or revaccination should be undertaken for all
personnel exposed.

Isolation and Decontamination: Droplet and Airborne Precautions for a minimum
of 17 days following exposure for all contacts. Patients should be considered
infectious until all scabs separate and quarantined during this period. Strict
quarantine of asymptomatic contacts should be done. If quarantine is not possible,
require contacts to check their temperatures daily. Any fever above 38° C (101° F)
during the 17-day period following exposure to a confirmed case would suggest the
development of smallpox. The contact should then be isolated immediately until
smallpox is either confirmed or ruled out and remain in isolation until all scabs
separate.

VENEZUELAN EQUINE ENCEPHALITIS (VEE)

Signs and Symptoms: Incubation period 1-6 days. Acute systemic febrile illness
with encephalitis develops in a small percentage (4% children; < 1% adults).
Generalized malaise, spiking fevers, shaking chills, severe headache, pain in the
eyes with exposure to light, and muscle pain for 24-72 hours may be seen. Nausea,
vomiting, cough, sore throat, and diarrhea may follow. Full recovery from malaise
and fatigue takes 1-2 weeks. The incidence of CNS disease and associated
morbidity and mortality would be much higher after a bio-terrorism attack.

Diagnosis: Clinical diagnosis. Physical findings are non-specific.

Therapy: Treatment is supportive only. Treat uncomplicated VEE infections with
analgesics to relieve headache and myalgia. Patients who develop encephalitis may
require anticonvulsants and intensive supportive care to maintain fluid and electrolyte
balance, ensure adequate ventilation, and avoid complicating secondary bacterial
infections.

Prophylaxis: There is no post-exposure prophylaxis.

Isolation and Decontamination: Patient isolation and quarantine is not required.
Standard Precautions augmented with vector control while the patient is febrile.
There is no evidence of direct human-to-human or horse-to-human transmission.
The virus can be destroyed by heat (800C for 30 min) and standard disinfectants.

VIRAL HEMORRHAGIC FEVERS (VHF)

Signs and Symptoms: VHFs are febrile illnesses that can feature flushing of the
face and chest, petechiae, bleeding, edema, abnormally low blood pressure, and
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shock. Malaise, muscle pain, headache, vomiting, and diarrhea may occur in any of
the hemorrhagic fevers.

Diagnosis: Definitive diagnosis rests on specific viral lab tests. Significant numbers
of personnel with a hemorrhagic fever syndrome should suggest the diagnosis of a
viral hemorrhagic fever.

Treatment: Intensive supportive care may be required. Antiviral therapy with
ribavirin may be useful in several of these infections (available only as Investigational
New Drug under protocol).

Prophylaxis: The only licensed VHF vaccine is yellow fever vaccine. Prophylactic
ribavirin may be effective for Lassa fever, Rift Valley fever, and Crimean-Congo
Hemorrhagic Fever (CCHF) (available only as IND under protocol).

Isolation and Decontamination: Contact isolation, with the addition of a surgical
mask and eye protection for those coming within three feet of the patient, is indicated
for suspected or proven Lassa fever, CCHF, or filovirus (Ebola, Marburg) infections.
Respiratory protection should be upgraded to airborne isolation, including the use of
a fit-tested HEPA-filtered respirator, a battery powered air-purifying respirator, or a
positive pressure supplied air respirator, if patients with the above conditions have
prominent cough, vomiting, diarrhea, or hemorrhage. Decontamination is
accomplished with hypochlorite or phenolic disinfectants.

BIOLOGICAL TOXINS

Toxins are harmful substances produced by living organisms (animals, plants,
microbes). Features that distinguish them from chemical agents, such as VX,
cyanide, or mustard, include being not man-made, non-volatile (no vapor hazard),
usually not dermally (skin) active (mycotoxins are the exception), and generally much
more toxic per weight than chemical agents.

This chapter will cover four toxins considered to be among the most likely to be used
against U.S. military and civilian targets: botulinum toxins, ricin, staphylococcal
enterotoxin B (SEB), and T-2 mycotoxins.

BOTULINUM

Signs and Symptoms: Usually begins with cranial nerve palsies, including ptosis,
blurred vision, double vision, dry mouth and throat, difficulty swallowing, and altered
voice. This is followed by symmetrical descending flaccid (weak, soft) paralysis, with
generalized weakness and progression to respiratory failure. Symptoms begin as
early as 12-36 hours after inhalation, but may take several days after exposure to low
doses of toxin.
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Diagnosis: Diagnosis is primarily a clinical one. A bioterrorism attack should be
suspected if multiple casualties simultaneously present with progressive descending
flaccid paralysis.

Treatment: Early administration of trivalent licensed antitoxin or heptavalent
antitoxin (IND product) may prevent or decrease progression to respiratory failure
and hasten recovery. Intubation and ventilatory assistance may be needed for
respiratory failure. Tracheostomy may be required.

Prophylaxis: Vaccine is generally not available.

Isolation and Decontamination: Standard Precautions for healthcare workers.
Toxin is not dermally (skin) active and secondary aerosols are not a hazard from
patients. Decon with soap and water. Botulinum toxin is inactivated by sunlight
within 1-3 hours. Heat (80°C for 30 min., 100°C for several minutes) and chlorine
also destroy the toxin.

RICIN

Signs and Symptoms: Acute onset of fever, chest tightness, cough, shortness of
breath, nausea, and joint pain occurs 4 to 8 hours after inhalational exposure.
Airway necrosis and pulmonary capillary leak resulting in pulmonary edema would
likely occur within 18-24 hours, followed by severe respiratory distress and death
from hypoxemia (low blood oxygen) in 36-72 hours.

Diagnosis: Acute lung injury in large numbers of geographically clustered patients
suggests exposure to aerosolized ricin. The rapid time course to severe symptoms
and death would be unusual for infectious agents.

Treatment. Management is supportive and should include treatment for pulmonary
edema. Gastric lavage and cathartics (emetics) are indicated for ingestion, but
charcoal is of little value for large molecules such as ricin.

Prophylaxis: There is currently no vaccine or prophylactic antitoxin available for
human use. Use of the protective mask is currently the best protection against
inhalation.

Isolation and Decontamination: Standard Precautions for healthcare workers.
Ricin is non-volatile, and secondary aerosols are not expected to be a danger to
health care providers. Decontaminate with soap and water. Hypochlorite solutions
(0.1% sodium hypochlorite) can inactivate ricin.

STAPHYLOCOCCAL ENTEROTOXIN B (SEB)

Signs and Symptoms: Latent period of 3-12 hours after aerosol exposure is
followed by sudden onset of fever, chills, headache, muscle pain, and nonproductive
cough. Some patients may develop shortness of breath and mid-chest pain.
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Patients tend to plateau rapidly to a fairly stable clinical state. Fever may last 2 to 5
days, and cough may persist for up to 4 weeks. Patients may also present with
nausea, vomiting, and diarrhea if they swallow the toxin. Presumably, higher
exposure can lead to septic shock and death.

Diagnosis: Diagnosis is clinical. Patients will present with a febrile respiratory
syndrome without CXR abnormalities. Large numbers of patients presenting in a
short period of time with typical symptoms and signs of SEB pulmonary exposure
would suggest an intentional attack with this toxin.

Treatment:. Treatment is limited to supportive care. Atrtificial ventilation might be
needed for very severe cases, and attention to fluid management is important.

Prophylaxis: Use of protective mask. There is currently no human vaccine
available to prevent SEB intoxication.

Isolation and Decontamination: Standard Precautions for healthcare workers.
SEB is not dermally active and secondary aerosols are not a hazard from patients.
Decon with soap and water. Destroy any food that may have been contaminated.

T-2 MYCOTOXINS

Signs and symptoms: Exposure causes skin pain, itching, redness, vesicles,
necrosis and shedding of the skin. Effects on the airway include nose and throat
pain, nasal discharge, itching and sneezing, cough, shortness of breath, wheezing,
chest pain and bloody sputum. Toxin also produces effects after ingestion or eye
contact. Severe intoxication results in prostration, weakness, ataxia, collapse, shock,
and death.

Diagnosis: Should be suspected if an aerosol attack occurs in the form of "yellow
rain" with droplets of variously pigmented oily fluids contaminating clothes and the
environment. Confirmation requires testing of blood, tissue and environmental
samples.

Treatment: There is no specific antidote. Treatment is supportive. Soap and water
washing, even 4-6 hours after exposure can significantly reduce dermal toxicity;
washing within 1 hour may prevent toxicity entirely. Superactivated charcoal should
be given orally if the toxin is swallowed.

Prophylaxis: The only defense is to prevent exposure by wearing a protective mask
and clothing (or topical skin protectant) during an attack. No specific immunotherapy
or chemotherapy is available for use in the field.

Isolation and Decontamination: Outer clothing should be removed and exposed
skin decontaminated with soap and water. Eye exposure should be treated with
copious saline irrigation. Secondary aerosols are not a hazard; however, contact with
contaminated skin and clothing can produce secondary dermal exposures. Contact

8-13



Precautions are warranted until decontamination is accomplished. Then, Standard
Precautions are recommended for healthcare workers. Environmental
decontamination requires the use of a hypochlorite solution under alkaline conditions
such as 1% sodium hypochlorite and 0.1M NaOH with 1-hour contact time.

CHEMICAL AGENTS

For the purposes of this section, a chemical agent is one that is intended for use in
intentional operations to kill, seriously injure, or incapacitate humans (or animals)
through its toxicological effects. Toxic Industrial Compounds/Materials (TICS/TIMS)
are certainly threats but are beyond the scope of this text. However, the general
principles outlined within this chapter hold true regardless of the agent used. Refer to
the guidelines in the bioagent section above for a generic approach to assessment.
Additionally, decontamination procedures for chemical agents are analogous to the
procedures followed for a suspected biological agent. This section will focus on
Mustard, Nerve agents and Cyanide.

MUSTARD

Signs and symptoms: Symptoms may be delayed for 2-48 hours after exposure with
4-8 hours being the average time from exposure to onset of symptoms. Exposure
may cause skin burns and necrosis, eye burns with ulceration and possible
perforation, airway disease with shortness of breath, wheezing, and chest pain and
suppression of the immune system. Severe intoxication results in prostration,
weakness, seizures, collapse, shock, and death.

Diagnosis: Should be suspected if an aerosol attack occurs in the form of a vapor
with symptoms as outlined above or contact with an oily yellow to brownish liquid is
encountered.

Treatment: Skin: Soothing creams to burns, analgesics, antibiotics to treat/prevent
infection. Eyes: Soothing eye drops, topical mydriatics, topical antibiotics, and
sunglasses. Airways: Steam, oxygen, bronchodilators, cough suppressants,
ventilatory support. Gl: antiemetics, fluid support, electrolyte replacement.

Prophylaxis: The only defense is to prevent exposure by wearing a protective mask
and clothing (or topical skin protectant) during an attack.

Isolation and Decontamination: Outer clothing should be removed and exposed skin
decontaminated with soap and water. Eye exposure should be treated with copious
saline irrigation. Grossly contaminated skin surfaces should be washed with a 0.5%
sodium hypochlorite solution, if available, with a contact time of 10 to 15 minutes.
Environmental decontamination requires the use of a hypochlorite solution under
alkaline conditions such as 5% sodium hypochlorite or 0.1M NaOH with 1-hour
contact time.




NERVE AGENTS

Nerve agents can function as both a liquid and vapor hazard. The primary effect is to
disrupt the normal function of nerve endings creating a number of symptoms that can
lead to death. These agents operate on the same mechanisms as many
commercially available insecticides and are often referred to as pesticides for
humans.

Signs and symptoms: Exposure causes shortness of breath, wheezing, chest pain
and increased secretions from the lungs, nose, eyes, mouth and Gl system, including
nausea, vomiting and diarrhea. Pupils become very small. Severe intoxication
results in prostration, weakness, seizures, collapse, shock, and death.

Diagnosis: Should be suspected if an aerosol attack occurs in the form of a vapor
with symptoms as outlined above.

Treatment: Atropine 2-6 mg IM depending on severity. Continue using atropine at 2
mg every 5-10 minutes until secretions are drying up and respiratory symptoms have
improved. Use Diazepam, 10 mg IM, for seizures.

Prophylaxis: The only defense is to prevent exposure by wearing a protective mask
and clothing (or topical skin protectant) during an attack.

Isolation and Decontamination: Outer clothing should be removed and exposed
skin decontaminated with soap and water. Eye exposure should be treated with
copious saline irrigation. Grossly contaminated skin surfaces should be washed with
a 0.5% sodium hypochlorite solution, if available, with a contact time of 10 to 15
minutes. Environmental decontamination requires the use of a hypochlorite solution
under alkaline conditions such as 5% sodium hypochlorite or 0.1M NaOH with 1-hour
contact time.

CYANIDE

Cyanide agents function as a vapor hazard. The primary effect is to disrupt the
normal function of the cells ability to utilize oxygen that can lead to death.

Signs and symptoms: Exposure causes a brief increase in respirations followed by
respiratory distress. Severe intoxication results in prostration, weakness, seizures,
collapse, shock, and death.

Diagnosis: Should be suspected if an aerosol attack occurs in the form of a vapor
with symptoms as outlined above.

Treatment: 100% oxygen. Sodium Nitrite, 10 mL IV of a 3% soln (30 mg / mL) =
300 mg, administered over at least a 3-minute period followed by Sodium
Thiosulfate, 50 mL IV of a 25% soln (250 mg / mL) = 12.5 g, administered over a 10-
minute period beginning immediately after nitrite administration.
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Prophylaxis: The only defense is to prevent exposure by wearing a protective mask
and clothing (or topical skin protectant) during an attack.

Isolation and Decontamination: Outer clothing should be removed and exposed
skin decontaminated with soap and water. Eye exposure should be treated with
copious saline irrigation. Grossly contaminated skin surfaces should be washed with
a 0.5% sodium hypochlorite solution, if available, with a contact time of 10 to 15
minutes. Environmental decontamination requires the use of a hypochlorite solution
under alkaline conditions such as 5% sodium hypochlorite or 0.1M NaOH with 1-hour
contact time.

DETECTION

Detector systems are evolving, and represent an area of intense interest with the
highest priorities within the research and development community. However, until
reliable detectors are available in sufficient numbers, usually the first indicator of a
biological or chemical attack in unprotected people will be those who become ill.

DECONTAMINATION

Contamination is the introduction of an infectious or chemical agent on a body
surface, food or water, or other inanimate objects. Decontamination involves either
disinfection, sterilization or removal to reduce microorganisms or chemical agents to
an acceptable level on contaminated articles, thus rendering them suitable for use.
Disinfection is the selective reduction of undesirable microbes to a level below that
required for transmission. Sterilization is the killing of all organisms.

Decontamination methods have always played an important role in the control of
infectious diseases. However, we are often unable to use the most efficient means
of rendering microbes or chemicals harmless (e.g., toxic chemical sterilization), as
these methods may injure people and damage materials that are to be
decontaminated. Though some sophisticated methods of decontamination may not
be available underway, some fairly simple tools are available.  Biological and
chemical terrorism agents can be decontaminated by mechanical, chemical and
physical methods:

= Mechanical decontamination involves measures to remove but not
necessarily neutralize an agent. An example is the filtering of drinking water
to remove certain water-borne biologic agents (e.g. Dracunculus medinensis),
or in a bioterrorism context, the use of an air filter to remove aerosolized
anthrax spores, or water to wash an agent from the skin.

= Chemical decontamination renders biological and chemical terrorism agents
harmless by the use of disinfectants or decontaminants that are usually in the
form of a liquid, gas or aerosol. Some of these products are harmful to
humans, animals, the environment, and materials.




= Physical means (heat, radiation) are other methods that can be employed for
decontamination of objects.

Dermal (skin) exposure to a suspected biological or chemical terrorism aerosol
should be immediately treated by soap and water decontamination. Careful washing
with soap and water removes nearly all of the agent from the skin surface.
Hypochlorite solution or other disinfectants are reserved for gross biological
contamination (i.e. following the spill of solid or liquid agent from a munition directly
onto the skin). In the absence of chemical or gross biological contamination, these
will confer no additional benefit, may be caustic, and may predispose to colonization
and resistant superinfection by reducing the normal skin flora. Chemically or grossly
biologically contaminated skin surfaces should be washed with a 0.5% sodium
hypochlorite solution, if available, with a contact time of 10 to 15 minutes. (Protect
the eyes from all sodium hypochlorite solutions.)

The 0.5% solution can be made by adding one 6-ounce container of calcium
hypochlorite to five gallons of water. The 5% solution can be made by adding eight
6-ounce ampules of calcium hypochlorite to five gallons of water. These solutions
evaporate quickly at high temperatures so if they are made in advance they should
be stored in closed containers. Also the chlorine solutions should be placed in
distinctly marked containers because it is very difficult to tell the difference between
the 5% chlorine solution and the 0.5% solution.

To mix a 0.5% sodium hypochlorite solution, take one part Clorox and nine parts
water (1:9) since standard stock Clorox is a 5.25% sodium hypochlorite solution. The
solution is then applied with a cloth or swab. The solution should be made fresh daily
with the pH in the alkaline range.

Chlorine solution must NOT be used in (1) open body cavity wounds, as it may lead
to the formation of adhesions, or (2) brain and spinal cord injuries (3) eyes. However,
this solution may be instilled into non-cavity wounds and then removed by suction to
an appropriate disposal container. Within about 5 minutes, this contaminated
solution will be neutralized and nonhazardous. Subsequent irrigation with saline or
other surgical solutions should be performed. (Prevent the chlorine solution from
being sprayed into the eyes, as corneal opacities may resulit.)

For decontamination of fabric clothing or equipment, a 5% hypochlorite solution
should be used. For decontamination of equipment, a contact time of 30 minutes
prior to normal cleaning is required. This is corrosive to most metals and injurious to
most fabrics, so rinse thoroughly and oil metal surfaces after completion.

Bioterrorism agents can be rendered harmless through such physical means as heat
and radiation. To render agents completely harmless, sterilize with dry heat for two
hours at 160 degrees centigrade. If autoclaving with steam at 121 degrees
centigrade and 1 atmosphere of overpressure (15 pounds per square inch), the time
may be reduced to 20 minutes, depending on volume. Solar ultraviolet (UV) radiation
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has a disinfectant effect, often in combination with drying. This is effective in certain
environmental conditions but hard to standardize for practical usage for
decontamination purposes.

PATIENT ISOLATION PRECAUTIONS

These precautions are most suitable when dealing with personnel with
suspected/known biological infection.

Standard Precautions

= Wash hands after patient contact.

= Wear gloves when touching blood, body fluids, secretions, excretions and
contaminated items.

= Wear a mask and eye protection, or a face shield during procedures likely to
generate splashes or sprays of blood, body fluids, secretions or excretions

= Handle used patient-care equipment and linen in a manner that prevents the
transfer of microorganisms to people or equipment.

= Use care when handling sharps and use a mouthpiece or other ventilation
device as an alternative to mouth-to-mouth resuscitation when practical.

Standard precautions are employed in the care of ALL patients.

Airborne Precautions
Standard Precautions plus:
= Place the patient in a private room that has monitored negative air pressure, a

minimum of six air changes/hour, and appropriate filtration of air before it is
discharged from the room.

=  Wear respiratory protection when entering the room.

= Limit movement and transport of the patient. Place a mask on the patient if
they need to be moved.

Biothreat Diseases requiring Airborne Precautions: Smallpox.

Droplet Precautions

Standard Precaution plus:

= Place the patient in a private room or cohort them with someone with the
same infection. If not feasible, maintain at least 3 feet between patients.

= Wear a mask when working within 3 feet of the patient.

= Limit movement and transport of the patient. Place a mask on the patient if
they need to be moved.
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Biothreat Diseases requiring Droplet precautions: Pneumonic Plague.

Contact Precautions
Standard Precautions plus:

= Place the patient in a private room or cohort them with someone with the
same infection if possible.

= Wear gloves when entering the room. Change gloves after contact with
infective material.

= \Wear a gown when entering the room if contact with patient is anticipated or if
the patient has diarrhea, a colostomy or wound drainage not covered by a
dressing.

= Limit the movement or transport of the patient from the room.

= Ensure that patient-care items, bedside equipment, and frequently touched
surfaces receive daily cleaning.

= Dedicate use of non-critical patient-care equipment (such as stethoscopes) to
a single patient, or group of patients with the same disease. If not feasible,
adequate disinfection between patients is necessary.

Biothreat Diseases requiring Contact Precautions: Viral Hemorrhagic Fevers.

NUCLEAR RADIATION

lonizing radiation is a concern in the event of a nuclear explosion in the vicinity of a
vessel. The effects of partial body exposure to radiation depend on the dose and site
of the exposure. Other organs frequently affected by local exposure include the skin
and reproductive organs. Effects on bone marrow and the gastrointestinal system
occur when these organs are the targets of the exposure. Signs and symptoms of
exposure, such as nausea and decreased white blood cells and platelets, are also
seen when radiation is used in the treatment of cancer.

Cancer is a major long-term health effect of ionizing radiation. The reasons for this
effect are not yet fully understood, but are likely to be related to changes produced in
the DNA, the genetic material of cells. These changes may involve several steps that
take years to progress to the onset of cancer. In an emergency situation, you may
know only that a material is radioactive without knowing which type of radiation is
being emitted.

TYPES OF RADIATION

There are several types of radiation present in nature and manmade sources:
= Alpha particles

= Beta particles




=  Gamma rays
= X-rays
= Neutrons

Alpha Particles

Alpha particles are the slowest of the types of radiation. They can travel only a few
inches in the air, losing their energy almost as soon as they collide with anything.
They can easily be shielded by a sheet of paper or the outer layer of a person’s skin.
An alpha particle has a large mass and two protons, two neutrons, and no electrons.
Because it has two protons and no electrons, it is positively charged. When emitted
from the nucleus, the positive charge causes the alpha particle to strip electrons from
nearby atoms as it passes.

Alpha particles are extremely hazardous to fire fighters and other exposed personnel
because they can be inhaled and deposited in body tissues, where they can cause
severe long-term health effects. Positive pressure Self-Contained Breathing
Apparatus (SCBA) is effective protection against inhaling alpha particles. These
agents can affect the cells of the body in various ways, and each is capable of
destroying cells.

Beta Particles

Beta particles are more energetic than alpha particles. They travel in the air for a
distance of a few feet. Beta particles can pass through a sheet of paper but may be
stopped by a sheet of aluminum foil or glass. A beta particle has a small mass and is
usually negatively charged. It is emitted from the nucleus of an atom with a charge of
minus one. Beta radiation causes ionization by interfering with electrons in their
orbits. Both have a negative charge, so the electrons are repelled when the beta
particle passes. Beta particles can damage the skin or tissues of the eye. Internally,
they can be extremely damaging if they concentrate in specific tissues.

Gamma Rays

Gamma rays (unlike alpha or beta particles) are waves of pure energy; they have no
mass. They are emitted from the nucleus of an atom and travel at the speed of light
(186,000 miles per second). Gamma radiation can be very penetrating and requires
concrete, lead or steel to stop it.

X-Rays

X-rays are essentially the same as gamma rays except that they are emitted from the
electrons that orbit the atom’s nucleus, rather than from the nucleus itself. Gamma
rays and X-rays are also called photons. Because they have very high energy and
penetrate deeply, gammas and X-rays can affect not only specific organs, but the
surrounding tissues as well.

8-20



Neutron Particles

Neutrons are particles normally contained in the nucleus of an atom. They can be
released through certain manufacturing processes, such as nuclear fission (splitting
an atomic nucleus). Neutrons are considerably larger than beta particles but have
only one-fourth the mass of alpha particles. Because they can penetrate even thick
lead shields, they can be extremely damaging to humans. However, neutron
radiation is very rare since it is generally emitted only when atomic weapons are
detonated.

LIMITING EXPOSURE
You can minimize your exposure to any type of radiation by:

1. Limiting the time that you are near the source of radiation
2. Increasing the distance between yourself and the source
3. Shielding yourself with appropriate protective clothing

Time

The shorter the time you are exposed to radiation, the less your exposure. Work
quickly and efficiently; rotate teams to keep individual exposures to a minimum.

Distance

The farther you are from a source of radiation, the lower the dose you receive. If you
must approach low level radioactive materials, do not touch them; use shovels or
brooms and avoid physical contact.

Shielding

SCBA and bunker gear shields you from most alpha and beta radiation. Several
inches of lead are necessary to shield you from gamma radiation. If possible, use
clothing, vehicles, equipment, containers or natural barriers like hills, trees, and rocks
to protect yourself from radiation exposure. However, be aware that your apparatus,
depending on its profile and construction material, may not provide adequate
shielding. Shielding also includes covering the source itself. For example, you may
be able to prevent exposure to alpha and some beta radiation if you cover the source
with a drum or heavy material, such as a tarp.

Like other exposures, if your clothing or skin is contaminated with a radioactive
substance, exposure will continue until you are decontaminated.

MEDICAL TREATMENT

Potassium iodide (KI), if taken in time, blocks the thyroid gland's uptake of radioactive
iodine and thus could help prevent thyroid cancers and other diseases that might
otherwise be caused by exposure to airborne radioactive iodine that could be
dispersed in a nuclear accident. Kl provides protection only for the thyroid from
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radioiodines. It has no impact on the uptake by the body of other radioactive
materials and provides no protection against external irradiation of any kind. FDA
emphasizes that the use of Kl should be as an adjunct to evacuation (itself not
always feasible), sheltering, and control of foodstuffs. Dosage: One (1) 130 mg tablet
once a day. Take for 10 days unless directed otherwise by State or local public
health authorities.

PERSONAL PROTECTIVE EQUIPMENT (PPE) AND RADIATION

Clothing that covers skin also offers protection from some forms of radiation. (Note:
the PPE level A description below also offers excellent protection from biological and
chemical agents) However, it will not keep you from becoming exposed. A person
dressed in level A clothing (see below) (hood, SCBA, coat, pants, boots and gloves)
is well protected from surface contamination. If you should become contaminated by
a liquid or solid (not airborne) hazardous material, taking off your outer clothing
should remove most of the contamination. Airborne contamination is more
dangerous. If a radioactive contaminant enters your body through a cut in your skin,
or if you inhale radioactive particles, the material will remain inside your body and
continue to expose the surrounding tissue. The best protection against internal
contamination is SCBA. Always wear your SCBA when airborne radiation (or any
other airborne hazard, for that matter) is suspected. Remember that alpha particles
will not penetrate the skin, so your regular protective clothing will offer sufficient skin
protection.

However, alpha radiation can cause very serious problems if it is inhaled. Although
beta radiation can be stopped by a thin piece of metal, regular PPE offers little
protection. Furthermore, inhalation of particles can cause extensive damage.
Gamma rays can penetrate lead, so PPE gear will not keep you from exposure to
this type of radiation.

The following are guidelines which an employer can use to begin the selection of the
appropriate PPE. As noted above, the site information may suggest the use of
combinations of PPE selected from the different protection levels (i.e., A, B, C, or D)
as being more suitable to the hazards of the work. It should be cautioned that the
listing below does not fully address the performance of the specific PPE material in
relation to the specific hazards at the job site, and that PPE selection, evaluation and
re-selection is an ongoing process until sufficient information about the hazards and
PPE performance is obtained.

Part A. Personal protective equipment is divided into four categories based on the
degree of protection afforded. (See Part B for further explanation of Levels A, B, C,
and D hazards.)

l. Level A - To be selected when the greatest level of skin, respiratory, and eye
protection is required.

The following constitute Level A equipment; it may be used as appropriate;
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1. Positive pressure, full face-piece self-contained breathing apparatus (SCBA), or
positive pressure supplied air respirator with escape SCBA, approved by the National
Institute for Occupational Safety and Health (NIOSH).

2. Totally-encapsulating chemical-protective suit.
. Coveralls.(1)

. Long underwear.(1)

. Gloves, outer, chemical-resistant.

. Gloves, inner, chemical-resistant.

. Boots, chemical-resistant, steel toe and shank.
. Hard hat (under suit).(1)

9. Disposable protective suit, gloves and boots (depending on suit construction, may
be worn over totally-encapsulating suit).

o N o O b~ W

Footnote: (1) Optional, as applicable.

Il. Level B - The highest level of respiratory protection is necessary but a lesser level
of skin protection is needed.

The following constitute Level B equipment; it may be used as appropriate.
1. Positive pressure, full-face piece self-contained breathing apparatus (SCBA), or

positive pressure supplied air respirator with escape SCBA (NIOSH approved).

2. Hooded chemical-resistant clothing (overalls and long-sleeved jacket; coveralls;
one or two-piece chemical-splash suit; disposable chemical-resistant overalls).

3. Coveralls.(1)

4. Gloves, outer, chemical-resistant.

5. Gloves, inner, chemical-resistant.

6. Boots, outer, chemical-resistant steel toe and shank.
7. Boot-covers, outer, chemical-resistant (disposable).(1)
8. Hard hat.(1)

9. Face shield.(1)

Footnote (1) Optional, as applicable.

lll. Level C - The concentration(s) and type(s) of airborne substance(s) is known and
the criteria for using air-purifying respirators are met.

The following constitute Level C equipment; it may be used as appropriate.

1. Full-face or half-mask, air-purifying respirators (NIOSH approved).
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2. Hooded chemical-resistant clothing (overalls; two-piece chemical-splash suit;
disposable chemical-resistant overalls).

3. Coveralls.(1)

4. Gloves, outer, chemical-resistant.

5. Gloves, inner, chemical-resistant.

6. Boots (outer), chemical-resistant steel toe and shank.(1)
7. Boot-covers, outer, chemical-resistant (disposable).(1)
8. Hard hat.(1)

9. Escape mask.(1)

10. Face shield.(1)

Footnote(1) Optional, as applicable.

IV. Level D - A work uniform affording minimal protection: used for nuisance
contamination only.

The following constitute Level D equipment; it may be used as appropriate:

. Coveralls.

. Gloves.(1)

. Boots/shoes, chemical-resistant steel toe and shank.
. Boots, outer, chemical-resistant (disposable).(1)

. Safety glasses or chemical splash goggles.(1)

. Hard hat.(1)

. Escape mask.(1)

. Face shield.(1)

Footnote (1) Optional, as applicable.

0 N o a0~ WODN -

Part B. The types of hazards for which levels A, B, C, and D protection are
appropriate are described below:

l. Level A - Level A protection should be used when:

1. The hazardous substance has been identified and requires the highest level of
protection for skin, eyes, and the respiratory system based on either the measured
(or potential for) high concentration of atmospheric vapors, gases, or particulates; or
the site operations and work functions involve a high potential for splash, immersion,
or exposure to unexpected vapors, gases, or particulates of materials that are
harmful to skin or capable of being absorbed through the skin,
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2. Substances with a high degree of hazard to the skin are known or suspected to be
present, and skin contact is possible; or

3. Operations must be conducted in confined, poorly ventilated areas, and the
absence of conditions requiring Level A have not yet been determined.

Il. Level B — Level B protection should be used when:

1. The type and atmospheric concentration of substances have been identified and
require a high level of respiratory protection, but less skin protection.

2. The atmosphere contains less than 19.5 percent oxygen; or

3. The presence of incompletely identified vapors or gases is indicated by a direct-
reading organic vapor detection instrument, but vapors and gases are not suspected
of containing high levels of chemicals harmful to skin or capable of being absorbed
through the skin.

Note: This involves atmospheres with IDLH concentrations of specific substances
that present severe inhalation hazards and that do not represent a severe skin
hazard; or that do not meet the criteria for use of air-purifying respirators.

lll. Level C - Level C protection should be used when:
1. The atmospheric contaminants, liquid splashes, or other direct contact will not

adversely affect or be absorbed through any exposed skin;

2. The types of air contaminants have been identified, concentrations measured, and
an air-purifying respirator is available that can remove the contaminants; and

3. All criteria for the use of air-purifying respirators are met.
IV. Level D - Level D protection should be used when:

1. The atmosphere contains no known hazard; and

2. Work functions preclude splashes, immersion, or the potential for unexpected
inhalation of or contact with hazardous levels of any chemicals.

Note: As stated before, combinations of personal protective equipment other than
those described for Levels A, B, C, and D protection may be more appropriate and
may be used to provide the proper level of protection

EFFECTS OF EXPOSURE

The effects of radiological exposures can be characterized two ways: as a result of
whole body exposure or as a result of local exposure. Rem (R) (roentgen equivalent
man) measures a quantity called “dose equivalent,” which relates the absorbed dose
in human tissue to the resulting biological damage. This measurement is necessary
because not all radiation has the same biological effect. These terms are discussed
below.
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Whole Body Exposure

Exposure of the entire body to a dose of 100 R or greater in a short time period (24
hours or less), results in signs and symptoms known as acute radiation syndrome.
The radiation source in such cases is usually gamma or X-rays. Actual cases of
unintentional whole-body radiation exposure have occurred only very rarely. Few
symptoms are noted at doses under 100 R, but damage can be detected in white
blood cells. Doses greater than 100 R result in progressively more threatening
consequences that tend to follow a predictable time course. Doses of 100 to 200 R
usually cause nausea and vomiting within hours of the exposure. Typical results of
laboratory tests include a decrease in certain blood components, especially white
blood cells, within two days. This effect is important because white blood cells play a
major role in the immune system.

At doses from 200 to 600 R, the most critical problem is maintaining sufficient levels
of circulating blood cells. This dose range is life threatening, especially if no treatment
is received. White blood cells are most severely affected. At doses of 300 R or
more, hair loss occurs after about two weeks.

With exposures between 600 and 1,000 R, chances for survival are decreased.
Death may result from infection, hemorrhage, and other results of decreased bone
marrow functioning, but may take months to occur. At doses greater than 1,000 R,
cells of the small intestine lining are damaged and do not recover, resulting in
infections and loss of fluid and electrolytes through the wall of the intestine. Death
occurs within days.

Local Exposure

The effects of partial body exposure to radiation depend on the dose and site of the
exposure. Other organs frequently affected by local exposure include the skin and
reproductive organs. Effects on bone marrow and the gastrointestinal system occur
when these organs are the targets of the exposure. Signs and symptoms of
exposure, such as nausea and decreased white blood cells and platelets, are also
seen when radiation is used in the treatment of cancer. Improper handling of gamma
or beta sources or heavy exposure to X-ray, neutron, or other particle beams can
result in radiation burns to the skin. These are classified like thermal burns — first,
second, or third degree, depending on the extent of the injury. However, unlike
thermal burns, they develop much more slowly, often taking days to become evident.
Because of this, the cause of the burn is not always recognized.

GLOSSARY OF MEDICAL TERMS

Ataxia - An inability to coordinate muscle activity during voluntary movement, so that
uncoordinated movements occur. May involve the limbs, head, or trunk.

Edema - An accumulation of an excessive amount of watery fluid in cells, tissues, or
body cavities.
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Endotracheal intubation - Passage of a tube through the nose or mouth into the
trachea for maintenance of the airway during anesthesia or for maintenance of an
imperiled airway.

HEPA - HEPA is an acronym for "high efficiency particulate arresting". These air
purifiers effectively remove 99.97% of all pollen, mold spores, animal hair and
dander, dust mites, bacteria, smoke particles and dust that pass though the air
purifier.

Incubation period - The time period from exposure to biologic agent and the onset of
symptoms.

Macula, pl. maculae - 1. A small spot, different in color from the surrounding tissue.
2. A small, discolored patch or spot on the skin, neither elevated above nor
depressed below the skin's surface.

Malaise - Generalized body discomfort

Mediastinum - The middle partition of the thoracic cavity, containing all the chest
organs and structures except the lungs.

Necrosis - Pathologic death of one or more cells, or of a portion of tissue or organ,
resulting from irreversible damage.

Osteomyelitis - Inflammation of the bone marrow and adjacent bone.
Papule - A small, circumscribed, solid elevation on the skin.

Petechia, pl. petechiae - Minute hemorrhagic (blood) spots, of pinpoint to pinhead
size, in the skin, which are not blanched by pressure.

Stridor - A high-pitched, noisy respiration, like the blowing of the wind; a sign of
respiratory obstruction, especially in the trachea or larynx.

Vector - The carrier, usually an animal (e.g. mosquito), that transfers the biologic
agent from one host to another.

SUMMARY

Though overall the risks of a specific terrorist event to any specific vessel may be
low, the potential danger is great enough to warrant pre-planning and preparation.
For providers of medical care, the key is to suspect a terrorist event if a patient’'s
illness or injury seems strange or unusual, and then to have a plan to address the
situation. This chapter has provided a basic introduction to this process. The
medical aspects must be considered in the context of a larger emergency
preparedness plan.
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FIGURE 1. SOURCES OF INFORMATION ON NATURAL

AND MANMADE DISASTERS

Federal Emergency Management Agency (FEMA)

U.S. Fire Administration

Department of Health and Human Services
Department of Energy

U.S. Department of Agriculture

U.S. Department of Justice

National Weather Service

Centers for Disease Control and Prevention

U.S. Food and Drug Administration

Nuclear Regulatory Commission

American Red Cross

Humane Society of the United States

Armed Forces Radiobiology Research Institute
Army Medical Research Institute of

Chemical Defense

NBC-Medical

Hazardous Materials Information

(Emergency Response Guidebook)

www.fema.gov

www.usfa.fema.gov

www.hhs.gov
WwWw.energy.qov

www.usda.gov

wWwWWw.justice.gov

www.nws.noaa.gov

www.cdc.gov
www.bt.cdc.qgov
www.fda.gov

WWW.Nrc.gov
www.redcross.org

www.hsus.org/disaster

www.afrri.usuhs.mil

http://ccc.apgea.army.mil

www.nbc-med.org

http://hazmat.dot.gov
http://dot.gov/gydebook.htm
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CHAPTER

LEGAL ISSUES OF SHIPBOARD
MEDICINE

INTRODUCTION

The delivery of medical care to an injured patient, whether crew member, passenger,
or visitor, invites consideration of legal issues which the mariner should think about
prior to the urgent need of providing medical care. As in all aspects of maritime
safety, planning is necessary. Planning for medical emergencies should include
establishing protocols for proper and competent medical treatment of the injured that
is consistent with the standards of medical practice. Protecting the rights of the
patient, and the interests of the ship, the owner, and the provider of care should also
be considered.

The purpose of this chapter is to alert the mariner to some of the legal issues of
common concern, and to serve as a guide in developing a plan to address these
medically, in concert with sound legal advice.

An injured crewmember should receive the best available care, within the reasonable
limits and training by the available providers, without any interruption for
consideration of whether the provider might be sued for attempting to do so. A
medically sound plan, realistic in context, and protective of the interests of all parties,
should be established.

General maritime law, or Admiralty law, developed historically in response to
maritime legal disputes that arose from three principle sources:

= Common law: customary law among maritime nations that has evolved and is
well recognized in the ways of ships and seafaring. This law evolved from
ancient sea codes to more recent written decisions issued by Admiralty
judges, based on historical precepts, or previous written decisions. This is the
general maritime law.
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= Statutes: domestic laws of any nation’s legislative process, specific to that
nation, which carry the force of law for all vessels carrying the flag of that
country.

» |nternational agreement: articles such as treaties or conventions that have
been developed, and a country may have signed, thereby binding vessels
under its flag, and its mariners, to obey as law the terms and conditions of that
agreement.

The requirements for operator licensing, vessel equipment, personnel training, and
operation are generally found as products of statutory law or, to a lesser extent,
international agreement. The general maritime law, however, is less apparent, since
it is not typically codified, and the mariner should rely upon an experienced attorney
to assist in navigating the waters of maritime case law.

DUTIES OF THE OWNER OF THE VESSEL

The owner of a vessel inherits specific duties or responsibilities that are established
as law, either by statute, or within the general maritime law. Some of these duties
are provided to seamen and crew, for whom the law has generated an exceptionally
protective regime in recognition of the difficult and rigorous working conditions, and
the historical difficulties endured. For other classes of persons, the law is less
protective, and more similar to land based expectations.

It should be stressed that a certain reasonableness of care is weighed into decisions
while onboard a vessel. Safety and well being of other crewmembers and
passengers as well as cargo, weather conditions, location of nearest port plus the
resources available at a given port, factor into the decision making process. The
following are some basic areas of responsibility most commonly belonging to the
vessel owner and some examples of liability issues pertaining to particular incidents
that may arise.

Seaworthiness of the vessel: The owner and operator of a vessel is held to warranty
the condition of a vessel as reasonably fit for the intended purpose of that vessel.
Since 1903, when a case concerning a ship named the OSCEOLA was decided by
the Supreme Court, ' an absolute nondelegatable duty was found to rest upon the
vessel 2 and owner to furnish a seaworthy vessel. Any failure of the vessel or her
crew to perform, that results in an injury to a seaman, is an apparent breach of this
duty and gives rise to the seaman’s claim of unseaworthiness under the general
maritime law. This absolute duty of seaworthiness arises under the presumption and

1189 U.S. 159 (1903).

% The vessel retains a separate legal identity and can be sued directly by parties having a claim
against it.
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reasoning that the seaman is subject to a very demanding job, and does not have the
opportunity to inspect the vessel for deficiencies in equipment or other aspects.

Seaworthiness of the crew: The crew must be suitably seaworthy as well in respect
to ability, experience, and number® A crew’s conduct, i.e. violence, may also render
it unseaworthy. The availability and quality of medical care rendered by the ship is
also a measure of seaworthiness.” This duty is apparent so long as the vessel
remains “in navigation” which would not include dry dock.

Maintenance and cure of the crew: Admittedly this could be considered part of
keeping a vessel seaworthy, as it arose traditionally out of maritime culture as an
incentive to encourage seamen to defend their vessel from piracy.’This principle
requires the owner to pay to maintain the mariner by way of accommodation and
food, and to cure the sickness or disability to the maximum point of recovery, if
the illness or injury was acquired in performance of the ship’s business.

The Jones Act: The Jones Act, 46 U.S.C. § 698, was passed in 1920 to provide
injured seamen with a right to sue a vessel owner for negligence via a jury trial.
This is distinguished from, and does not preclude an Admiralty action for
unseaworthiness, which does not provide for trial by jury. The Jones Act states
in part, that the shipowner owes to a sick or injured seaman the duty to furnish
(1) reasonable care, and (2) nursing and hospitalization. For the purposes of the
Jones Act the Master is charged with fulfilling the owner’s duty. The ship will not
be held responsible for error of judgement on the part of the officers, if their
judgement is conscientiously exercised with reference to existing conditions °.

In one case, ’ the Master of the vessel knew of a seaman’s illness, placed him in
a small, poorly ventilated, hot room, in spite of the fact that the ship’s hospital
room was available. The court held that the seaman was entitled to recover
under the Jones Act. The court found that under the circumstances, he should
have been placed in other quarters such as the ship’s hospital. Not doing so
imposed civil liability on the ship owner.

Certain sections of the Jones Act provide for the liability upon the Master and the
owner, 8such as a $500 penalty for failure to keep proper medicines aboard the
vessel.

® Comeaux v. T.J. Jones & Co., 666 F.2d 294 (5th Cir. 1982). See also, Crew Size and Maritime
Safety, National Research Council, National Academy Press (1990).

4 Annot., Ship’s Liability: Medical Care, 16 A.L.R. Fed. 87.

® See John W. Sims, the American Law of Maritime Personal Injury and Death: An Historical
Review, 55 TUL. L. REV. 973, 975 (1981).

® MacQueen v. C.G., 40527, U.S. Coast Guard, 287 F. Supp. 778 (D.C. Mich. 1968).

" Ugolini v. States Marine Lines, 71 Wash. 2d 404, 429 P.2d 213 (1967).

8 Jones Act 46 U.S.C. § 11102
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To require a seaman who is sick or injured to perform work substantially
detrimental to his or her condition, is failure to provide medical care and attention
to which he or she is entitled, unless his or her service is required in the face of
danger or emergency.’

In another case, a Master was aware from his complaints of chest pains that a
seaman was having heart trouble. The ship owner was found negligent in failing
to provide the seaman with proper medical treatment at the time of his first heart
attack and subsequent heart attacks. The seaman was allowed to climb stairs,
leave the ship, and make his way to the hospital, all without any assistance.'® In
another case, a Master failed to administer penicillin to a burned seaman,
although it was available, and to render first aid treatment although the ship
passed within a mile of a first aid station. This was found to constitute
negligence on the part of the ship owner." On the other hand, a slight injury to a
seaman’s finger did not require landing at some port before the ship reached its
destination, since it could not be fairly inferred that neither the seaman or the
engineer who extracted the steel from the injured finger anticipated that the slight
wound would amount to anything serious. In this case, the finger eventually
required amputation due to complications secondary to infection.?

Once it is determined that medical care is needed and the Master determines
that the seaman should see a doctor, the ship owner’s responsibility does not
end. Since medical services are provided under both contract and statute,
negligence of the doctor can be imputed to the ship owner-employee, even if the
ship’s Master took due care in selecting a reputable physician to treat the
seaman. If the physician is found negligent, the ship owner is still liable.™

These cases involving physicians demonstrate two ways that the ship owner may
be found negligent. One is improperly providing for seaman care, including the
negligent selection of a doctor; the other is in the negligence of the doctor as a
practitioner. In determining negligence, the jury or the judge must take into
account such factors as whether the ship was at sea or in port; if in port, what
medical facilities were available, were such facilities obviously limited or
inadequate; and what means were reasonably obtainable to transfer the seaman
to the nearest adequate facility.

No U.S. law exists requiring a physician to be on board a passenger vessel.
When a carrier does employ a doctor for the convenience of the passengers, the
carrier has a duty to employ one who is qualified and competent. If the carrier
breaches this duty, liability for negligence may exist. But, if the doctor is
negligent in treating a passenger, that negligence will not be imputed to the

® Point Fermen, 70 F.2d 602 (5™ Cir. 1934).

"% Fair v. Mississippi Valley Barge Line Co., 239 F. Supp. 158 (D.C. Tex., 1965).
" Carr v. Standard Oil Company, 181 F.2d (2d Cir.).

'> Mohamed v. United Fruit Company, 12 F. Supp. 1000 (D.C. Mass., 1935).

'3 Fritzgerald v. A.L. Burbank & Company, 451 F.2d 670 (2d Cir. 1971).
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carrier or ship owner." The reason for this position is that the ship owner cannot
interfere with the passenger-doctor relationship, and the ship owner cannot
supervise the doctor, since the ship owner is not qualified to do so. This position
is extended to physicians providing medical advice offshore by radio."

Delay of treatment can also result in medical liability. In one case, a physician
was not called for a sick seaman until 15 hours after the arrival of the ship into
port. The seaman was delirious and his leg was badly swollen. Negligence in
providing reasonable medical care was shown.™

In another case, a hospital discharged a seaman on the basis that a hospital in
another port, seven sailing hours away, could better handle the case of a
perforated ulcer. The ship’s departure was delayed for several hours, and the
Master on arrival in the second port failed to call a doctor for another several
hours. The seaman died from peritonitis and the Master was held to be
negligent."”

In yet another case, a seaman fell and broke his leg on board a ship while
intoxicated. He objected to his superior’'s attempts to get him to a hospital. He
was not shown to have suffered any ill effects from the delay in hospitalization
and was not entitled to recover.'

Similarly, a ship owner was held not liable under the Jones Act where the Master
informed his first mate that he had been struck by a steering wheel. The Master
retired to his cabin and was later found dead. Since the first mate had repeatedly
asked the Master whether he desired medical assistance and on each occasion
the Master declined, the ship owner was found not to be liable.

In another case where a seaman who was being treated in a hospital left before
he was cured, no negligence was found when the seaman further injured himself.

The above cases are mentioned only as examples of what is required of the crew
in order to meet their obligation to provide adequate medical care at sea. Unlike
the situation on land, where one voluntarily renders aid to a stranger, at sea there
is legal duty to provide reasonable medical care under the relevant
circumstances.

DUTIES OF THE MASTER OF THE SHIP

The ship’s Master is responsible to provide a safe and healthy environment for
the crew. The actions of the Master may, in certain situations, bind the vessel’s

1‘; Barbetta v. S/S Bermuda Star, 848 F.2d 1364 (5" Cir. 1988).
Ibid.
'® Holiday v. Pacific Atlantic S.S. Company, 99 F. Supp. 173 (D. Del. 1951).
'" Poindexter v. Groves, 197 F.2d 915 (2d Cir. 1952).
'® Bloomquist v. T.J. MacCarthy S.S. Company, 263 F.2d 590 (7" Cir. 1959).
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owners or create personal liability regarding the to health and safety of
passengers or crew members even those that may arise unexpectedly aboard a
vessel. The Master stands in loco parentis and has the duty of looking out for
those aboard the vessel. This duty applies to situations that may be potentially
hazardous, cases of actual injury or illness, discovery of a crew member missing
at sea, and death of a crew member.

Congress enacted specific statutes regarding provisions and accommodations
for crew members, and these statutes provide for the personal liability of the
vessel’'s Master in the event the statutes’ dictates are not followed. 46 U.S.C. §
10902 provides that three or more of the members of a merchant vessel’'s crew
may complain to any Captain of a U.S. Naval vessel, to Coast Guard officials, to
American Consuls abroad, or to customs officials regarding inadequate or poor
provisions aboard merchant vessels. Upon investigation, the authorities will
notify the merchant vessel’s Master in writing if they find that the crew members’
charges are valid. If no action is taken by the Master to remedy this potential
health problem, the Master is personally liable to a fine of $100. Further, 46
U.S.C. § 10907 provides that failure of the Master to grant crew members
permission to see such governmental authorities to make such a complaint, will
result in the Master being liable for a fine of $500. On the other hand, should
investigations by the government officials prove that the provisions aboard the
vessels are adequate, then the complaining crew members will be fined in the
amount of such investigation costs."®

When a seaman becomes injured or ill at sea, the Master is responsible for
providing reasonable medical care aboard the vessel. This includes first aid, and
such treatment in medicine as the competency of the Master or ship’s Doctor, if
one is aboard, is able to provide. The Master must also decide whether or not to
proceed to the next scheduled port of call or to deviate to some closer port in
order to obtain medical attention.

The availability of medical facilities should always be considered when
determining the best course of action in treating a medical emergency. The
reasonableness of the Master’s decision will likely be the conduct measured in
the event that his or her deeds are later called into question. Considerations
should be given to such means as: the accessibility of radio contact with a
physician, the distance from medical evacuation by air, distance to the nearest
port, the likelihood of securing competent medical care at the nearest port, the
nature and severity of the injuries sustained by the crew member, and any advice
offered by medical professionals during remote consultations.

The many advances in electronic communications from scheduled Morse code to
satellite conversations on demand have brought the patient at sea closer to

"9 Jones Act, 46 U.S.C. § 10903
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shore, at least for the availability of medical advice. Even with a physician on a
satellite communications device, the decision of when to treat aboard and when
to evacuate a medical casualty is a case by case decision.

The historical root of an obligation to evacuate a medical casualty when
adequate care is not apparent aboard the ship is rooted in a 1900 case?®
involving a seaman who fell from the yards of a vessel while rounding Cape
Horn, sustaining injuries including a broken leg. The ship’s Master and the
carpenter set the leg, and the vessel arrived in San Francisco months later. The
mariner recovered from his other injuries but his leg did not heal and ultimately
led to the amputation of the limb. The disabled crew member sued the Master
for failing to put into port for proper medical attention. The Supreme Court
concluded then that the circumstances dictate the necessary decision, and that in
this case, the Master should have sought medical attention beyond that which
was available aboard the vessel. The case affirmed the historical duty of the ship
owner and Master to provide proper medical treatment and attendance for a
mariner taken ill or sustaining an injury in the service of the owner’s ship.

In the case of the IROQUOIS 2! the Master was allowed extremely broad
discretion concerning the decision to deviate, and was even allowed to take the
convenience of its cargo into account in making that decision. The court in that
case stated: “We cannot say that in every instance where a serious accident
occurs the Master is bound to disregard every other consideration and put into
the nearest port, though if the accident happened within a reasonable distance of
such port, his duty to do so would be manifested. Each case must depend upon
its own circumstances, having reverenced to the seriousness of the injury, the
care that can be given the sailor on ship board, the proximity of an intermediate
port, the consequences of delay to the interests of the ship owner, the direction
of the wind and the probability of its continuing in the same direction, and the fact
whether a surgeon is likely to be found with competent skill. With reference to
putting into port, all that can be demanded of the Master is the exercise of
reasonable judgment, and the ordinary acquaintance of a seaman with the
geography and resources of the country. He is not absolutely bound to put into
such port if their cargo be such as would be seriously injured by the delay. Even
the claims of humanity must be weighed in a balance with the loss that would
probably occur to the owners of the ship and cargo. A seafaring life is a
dangerous one, accidents of this kind are peculiarly liable to occur, and the
general principle of law that a person entering a dangerous employment is
regarded as assuming the ordinary risks of such employment is peculiarly
applicable to the case of seamen.”

Many factors are to be taken into consideration when a decision to deviate is
contemplated. A modern court would probably place much less emphasis upon

% Jones Act 46 U.S.C. § 688
" The IROQUOIS, 194 U.S. 240 (1904)
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the convenience to the vessel owners or to cargo when balanced against the
necessity for medical treatment to a seriously ill or injured crew member. If an
incorrect decision is made, the most likely result will be a civil suit against the
vessel owner by the injured or ill crew member, a suit which will not involve the
vessel's Master. However, it should be remembered that any decision made
regarding deviation or even treatment of a crew member may be scrutinized by
the U.S.Coast Guard. Such U.S. Coast Guard scrutiny may result in a
proceeding being instituted by the U.S. Coast Guard against the vessel Master’s
license for negligence or inattention to duty.

Many of the duties that are owed to the crew member are also owed to a
passenger. A passenger is one who travels aboard a vessel by way of a
contract, express or implied, for some payment of fare or other consideration to
the carrier.?’The standard of care for passengers and all other persons lawfully
aboard a vessel has been “reasonable care under the circumstances.”® This
same standard is also afforded to visitors. Visitors are not passengers but have
in fact boarded the vessel with the consent of the owner or operator of the vessel
and are thereby entitled to the same standard of care.?* If a passenger or visitor
is injured, it is the duty of the Master to give such care as is reasonably practical
given the facilities available on board. If a competent physician happens to be
available and is consulted by the Master, following such advice will exonerate the
Master.?® Again, with seriously infirm passengers or crew members, it may be
necessary to decide whether or not to deviate to a nonscheduled port to obtain
medical attention.

The court in Gamble listed a number of factors, which should be considered
when assessing the reasonableness of the decision to deviate or not to deviate
for the care of passengers. The court stated that: “It is generally established that
a vessel is not required to deviate from its course in every instance in order to
procure medical assistance for an injured passenger.” The factors to be
considered parallel those mentioned above for crewmembers with the added
responsibility that hospitality would demand. The role of passengers aboard a
vessel differs slightly from that of crewmember in that the passenger is more of a
guest aboard the vessel rather than a functional member of the crew, thus
courtesy and kindness afforded to them are consideration in respect to care.

Other forms of passengers include stowaways and those rescued at sea. A
stowaway is owed no greater duty than whatever constitutes “humane
treatment”.?®  Maltreatment or physical punishment is not approved by the law.
Though a stowaway will not succeed in a cause based on negligence, one could

*2 The Vueltabajo, 163 Fed. 594 (S.D. Ala. 1908).

3 Kermarec v. Companie Generale Transatlantique, 358 U.S. 625 (1959).

** Rutledge v. A&P Boat Rentals, Inc., 633 F.Supp. 654 (W.D. La. 1986).

*> Gamble v. The NEW BEDFORD, 111 F. Supp. 8, 12 (D.C. R.l. 1953)

%® The Laura Madsen, 112 Fed. 72 (W.D. Wash. 1901); Ryder v. United States, 373 F. 2d 73 (4"
Cir. 1967).
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succeed in an action for willful or wanton misconduct. It is clearly the duty of the
Master to give assistance to strangers rescued at sea and this is one area in
particular where the owner is not held accountable if the Master neglects this
duty.

The Master must, if he or she can do so without causing serious risk to vessel,
crew, or passengers, render assistance to every person who is found at sea in
danger of being lost: and if he or she fails to do so, shall, upon conviction, be
liable to a penalty of not exceeding $1,000, or imprisonment for a term not
exceeding 2 years, or both.?’

In one case, the court exonerated the vessel’'s owner for its Master’s failure to
give aid to strangers.?® The court noted that the International Salvage Treaty of
1910, which specifically holds the Master liable for failure to give such aid, was
adopted by the United States (which was an original signatory to the treaty, and
passed by the Congress as 46 U.S. Code § 2304.). Although the Master was not
involved in the Warshaeur case, the court, implied that the Master could be held
civilly liable for damages for failure to give aid, as well as criminally liable under
the statute.

Politically unstable regions of the world invite consideration of the refugee. As a
medical matter, humanitarian aid should be provided to such persons, protecting
the vessel's own crew appropriately from the possibility of unknown
communicable diseases. The legal consequences and exposure to liability by
rendering humanitarian aid are few. The taking aboard of shipwrecked or
persons fleeing political oppression raises legal issues better dealt with after the
successful rescue and rendering of aid to such distressed persons. The
humanitarian care and safety of human life should be addressed first, and
political or legal issues dealt with thereafter.

Two other parties often allowed aboard ship who are not exactly the
responsibility of the Master are longshoreman and scientific personnel. When a
longshoreman is injured aboard a merchant vessel, the vessel is usually tied up
at pier side. Responsibility is shifted in large part to the longshoreman’s hatch
boss, ship foreman, or even to the vessel’s port captain and pier personnel. Of
course if first aid can be rendered or aid given by personnel within the Master’s
control, then such should be done immediately.

The Oceanographic Research Vessels Act (ORVA)® exempts scientific
personnel from the general protections of Title 46 of the United States Code
relating to the welfare and protection of seamen, including the Jones Act. This is
because such personnel are usually employed by a separate institution,
university, or company. The application of ORVA is only to a vessel officially

" 46 U.S.C.§ 2303 and § 2304.
8 Warshaeur v. Lloyd Sabaudo S.A., 71 F.2d 146 (2d Cir. 1934)
%46 U.S.C. §§ 441-445.
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inspected and classified by the U.S. Coast Guard as an “oceanographic research
vessel.”® The exemption relieves scientists of the requirement to obtain
seaman’s documents. Though not eligible for Jones Act protection, the general
maritime law does protect scientific personnel, and claims for unseaworthiness
can be brought.

One last category of crewmembers is that of oil rig crews. The application of law
to oil rigs is dependent upon whether the rig is fixed or floating. A fixed rig is
deemed an artificial island, and is not generally subject to the precepts of general
maritime law, which is not to say a vessel servicing such a platform is not. A
floating, towable platform, however, is accommodated under the Jones Act. The
standard of care for a Jones Act negligence claim is applied.

An interesting legal situation may occur when a vessel's Master is faced with a
crewmember whom he suspects may be mentally ill or suffering from delirium
tremens, and presents as a danger to himself or herself and perhaps to other
crewmembers.

The U.S. Coast Guard has instituted licensing proceedings against Masters who
failed to safeguard mentally infirm crewmembers. The necessity for placing the
infirm crewmember under restraint, as well as the form and extent of restraint
used, have been closely examined by the Coast Guard.

In Commandant’s Decision No. 629, the U.S. Coast Guard was faced with a
situation wherein a Master was charged for failure to adequately guard a
mentally infirm crewmember. In that case, the crewmember had exhibited
symptoms of mental infirmity and had actually jumped overboard at one point.
The evidence at the hearing showed that the crewmember was suffering from
delirium tremens, as result of suddenly stopping heavy alcohol use. An adequate
guard was not placed over the crewmember, even after he had jumped
overboard and had been rescued. The crewmember later killed himself by
slashing his wrist with a piece of glass he had obtained from the bridge. The
Coast Guard, holding that a person in such a condition must be guarded until he
regained “mental composure and the ability to care for himself’, found the Master
negligent in the license proceedings. Based on this ruling, the fact that the
crewmember was not violent and was outwardly calm after having been shackled
for a short period of time did not relieve the Master from his responsibility. The
reasoning was that the crewmember had appeared to be rational before he had
jumped overboard, but the act of jumping highly discredited any such
appearances. In a similar case, a ship owner was found liable for contributing to
the death of a seaman who disappeared at sea. In that case, the Master had
been aware of the seaman’s severe psychiatric condition and was in possession

% Smith v. Odom Ooffshore Surveys, Inc., 791 F.2d 211 (11" Cir. 1993).
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of the seaman’s suicide note prior to the seaman’s death. The court determined
that the seaman should have been under constant observation.*'

In Commandant’s Decision No. 910, the U.S. Coast Guard determined a vessel's
Master used unreasonable force in subduing a mentally infirm crewmember,
actually shooting and killing him. The decision discussed the right of Masters to
use firearms to arrest a mutinous seaman, but contrasted this with a mentally
infirm seaman, whose mental infirmity was known to the Master. Since the
crewmember was not actively creating any danger to others in the crew, it was
held that the Master's duty to protect a mentally ill crewmember would
predominate over his or her duty to make an arrest for purposes of discipline and
protecting his or her authority in command. The seaman in this case was also
suffering from delirium tremens, and the “Ship’s Medicine Chest” was sited in
discussing the proper treatment of a crew member so afflicted. The vessel’s
Master was found negligent and action was taken against his license. Although
not discussed, the Master may have been subjected to criminal penalties in that
case.

By contrast with the decisions mentioned above In U.S. Coast Guard Decision
No. 594, a Master was found not negligent for failing to safeguard a crew
member who exhibited symptoms of hallucinations. The crew member was lost
at sea as a result of his affliction, but the U.S. Coast Guard exonerated the
Master. The salient difference between this situation and others discussed thus
far is that the Master here, although aware of the hallucinations of the crew
member, was not sufficiently apprised of any tendency toward violence or self-
injury.

The U.S. Coast Guard stated: “While the shipmasters have well defined
responsibility, including timely and apt measures for protection of their crew
members, the evidence of this case falls far short of establishing culpable fault or
negligence against this shipmaster. The deranged crew member had committed
no violence to either his shipmates or himself. He had readily responded to the
reasoning of his shipmates; and those who were in more close association with
him than the Master were reluctant to even suggest much less recommend his
confinement. Mere delusions are not sufficient basis for committing to an
institution.”

Whether a vessel’s Master may be held negligent for failure to search for a crew
member missing at sea depends upon the circumstances of the case. An
appellate court found negligence where a Master of a vessel made no attempt to
search for a seaman who was not reported missing until 5 hours after he was last
seen.*> The Court of Appeals stated: “We think the Court was in error (referring
to the lower court) in its basic premise that Gardner was overboard soon after he
was last seen. In truth, no one could easily know with any degree of certainty

¥ Bednar v. U.S. Lines, Inc., 360 F. Supp. 1313 (D.C. Ohio 1973).
%2 Gardner v. National Bulk Carriers, Inc., 310 F.2d 284 (4™ Cir. 1962).
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whether the fatal plunge occurred 5 minutes after he was last seen, or 5 minutes
before he was reported missing. Unless such a search was made by that or
other vessels in the area, it could not be determined that Gardner was beyond
rescue.”

However, a court in another case declined to find negli%ence where a seaman
was last seen 11 hours before he was reported missing.>In this case the Master
turned the vessel back on its course, but stopped searching when darkness fell,
70 miles from the place where the vessel had been when the seaman had last
been seen. The court stated: “A series of speculations must all be indulged in
and resolved in favor of the missing crew member in order to find any basis for
saying that he could possibly have stayed afloat and alive long enough to be
pulled up. Each of these speculations must also reach a result which is contrary
to the overwhelming probabilities.”

Even if a crewmember has not been seen for hours and is suddenly determined
to be missing, a search should be made. This is necessary because it is usually
unclear whether or not the crewmember fell overboard just after he or she was
last seen, or just before he or she was noted to be missing. There is, however, a
rule of reason applied as to when the search can be called off. When the
probabilities are that the crewmember will not be rescued, it is doubtful that the
U.S. Coast Guard or a court will question a Master who acts reasonably in that
regard.

A Master’s responsibility, of course, does not completely end when an injured or
infirm crewmember dies during a voyage. Even if the Master has acted
reasonably and well up to that point, he or she is still tasked with certain duties
concerning the deceased crewmember. 46 U.S.C. § 10706 defines such duties:
‘When a seaman dies in the United States and is entitled at death to claim
money, property, or wages from the Master or owner of a vessel on which the
seaman served, the Master or owner shall deliver the money, property, and
wages to a district court of the United States within one week of the seaman’s
death. If the seaman’s death occurs at sea, such money, property, or wages
shall be delivered to district court or a consular officer within one week of the
vessel’s arrival at the first port call after the seaman’s death.”

In summary, the law imposes duties on owners and masters of ships to care for
the health of members of a crew, passengers, guests and others. This includes
being able to respond to medical emergencies that may arise. Pre-planning for
medical situations and acting responsibly when problems arise will be helpful in
avoiding legal liability.

% Miller v. Farrell Lines, 247 F. 2d 503 (2™ Cir. 1957).
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CHAPTER

IMMERSION HYPOTHERMIA,
NEAR-DROWNING AND WATER
SURVIVAL

INTRODUCTION

Immersion in cold water is a hazard for anyone who participates in recreational,
commercial or military activities in the oceans, lakes, and streams of all but the
tropical regions of the world. For practical purposes, significant risk of immersion
hypothermia usually begins in water colder than 77° F. This means that the risk of
immersion hypothermia in North America is nearly universal during most of the year.
Cold water immersion is associated with two significant medical emergencies: near
drowning and hypothermia. The following pages discuss these topics, with emphasis
on the body’s response to immersion and on the treatment of hypothermia and near-
drowning. The chapter concludes with a brief primer on surviving in cold water.

PHYSIOLOGICAL RESPONSES TO COLD-WATER
IMMERSION

Sudden immersion in cold water results in an immediate decline in skin temperature
which, in turn, stimulates a cold-shock reflex. This reflex causes an instantaneous
gasping for air and sudden increases in heart rate, respiratory rate, blood flow and
blood pressure. The cold-shock reflex (see below for a more complete discussion)
only lasts for a few minutes, but it can be deadly if the victim’s head is underwater
(leading to immediate aspiration and drowning) or if the victim has no flotation
assistance and cannot keep his/her head above the water. As body temperature
declines, metabolism increases and shivering begins. Also, the muscles of the
extremities cool rapidly, leading to a loss of manual dexterity and grip strength. As
the body continues to cool, shivering eventually ceases, heart rate and blood
pressure decrease, and the victim begins to suffer mental impairment, difficulty in
thinking clearly, impaired perception, and finally loss of consciousness. An
unconscious victim in the water will drown, oftentimes even if he/she is wearing a
personal flotation device. If an immersed unconscious hypothermia victim does not
drown, continued body cooling will eventually lead to cardiac arrest.
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The following is a simple guide to the levels of hypothermia and their associated
signs and symptoms: Note: for accuracy, body temperatures should be measured in
the esophagus, if possible, or at the eardrum (but not by infrared sensor), or rectally.
Oral temperatures and axillary (armpit) temperatures are not accurate in
hypothermia.

Normal: Core body temperature @98.6 + 1.0° F.

Mild hypothermia: Core body temperature 90-95° F. Shivering; impaired manual
dexterity, grip strength and muscle coordination; impaired mental processes.

Moderate hypothermia: Core body temperature 82-90° F. Shivering ceases; loss of
consciousness (at body temperatures under 86° F.); increased risk of cardiac
irritability and dysrhythmias (irregular or abnormal heart rhythms).

Severe hypothermia: Core body temperature <82° F. Extremity stiffness; vital signs
difficult to measure or absent; severe risk of ventricular fibrillation or cardiac arrest
from rough handling during rescue or treatment; cardiac arrest or ventricular
fibrillation usually occurs spontaneously at body temperatures below 77° F.

The body’s responses to cold-water immersion can be divided into three stages: 1)
initial immersion and the cold-shock response; 2) short-term immersion and loss of
performance; and 3) long-term immersion and the onset of hypothermia. Each
phase is accompanied by specific survival hazards for the immersion victim from a
variety of physiological mechanisms. Deaths have occurred in all three phases of the
immersion response.

Stage 1: Initial Immersion: the Cold Shock Response: The cold shock response
occurs within the first 1-4 minutes of cold water immersion and is dependent on the
extent and rate of skin cooling. The responses are generally those affecting the
respiratory system and those affecting the heart and the body’s metabolism. Rapid
skin cooling initiates an immediate gasp response, the inability to breath-hold, and
hyperventilation. The gasp response may cause drowning if the head is submersed
during the initial entry into cold water. The significant lessening of breath holding time
makes it more difficult to escape underwater from a capsized vessel, and it further
increases the risk drowning in high seas. Finally, hyperventilation may cause a low
level of blood carbon dioxide, which can lead to decreased brain blood flow and
oxygen supply. This may lead to disorientation, loss of consciousness and drowning.

Skin cooling also initiates peripheral vasoconstriction (the constriction of small blood
vessels in the skin and superficial tissues) as well as increased cardiac output, heart
rate and blood pressure. The increased workload on the heart may lead to
myocardial ischemia (low blood oxygen levels in the heart muscle) and arrhythmias
(abnormal heart rhythm), including ventricular fibrillation. Thus, sudden death can
occur either immediately or within a matter of minutes after immersion in susceptible
individuals (i.e., victims with pre-existing heart disease or high blood pressure.

Stage 2: Short-Term Immersion: Impaired Performance: For those surviving the cold
shock response, significant cooling of muscles and other soft tissue, especially in the
extremities, continues with most of the effect occurring over the first 30 minutes of
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immersion. This cooling has a direct negative effect on neuromuscular activity (nerve
and muscle control). This effect is especially significant in the hands, where blood
circulation is negligible, leading to finger stiffness, poor coordination of gross and fine
motor activity, and loss of power. It has been shown that this effect is primarily due to
peripheral and not central cooling. The loss of motor control makes it difficult, if not
impossible, to execute survival procedures such as grasping a rescue line or hoist,
operating a radio, using signaling devices, etc. Thus the ultimate cause of death is
drowning, either through a failure to initiate or maintain survival performance (i.e.,
keeping afloat, swimming, grasping onto a liferaft, etc.) or excessive inhalation of
water under turbulent sea conditions.

These phenomena have obvious survival implications. It is, of course, advisable to
avoid cold water exposure completely. If cold-water immersion does occur however,
it is best to quickly determine and execute a plan of action: 1) try to enter the water
without submersing the head; 2) escape (i.e., pull oneself out of the water, inflate and
board a liferaft); 3) minimize exposure (i.e., get as much of one’s body as possible
out of the water and onto a floating object); 4) ensure flotation if one must remain in
the water (i.e., don or inflate a personal flotation device); and 5) call for assistance
(i.e. activate signaling devices). It may be difficult to execute these actions while the
cold shock is active. However, once the respiratory effects have subsided,
immediate action should be taken. If self-rescue is not possible, actions to minimize
heat loss should be initiated by remaining as still as possible, curling up in a fetal
position. This posture is often called the “Heat Escape Lessening Posture”, or HELP,
but it requires the use of personal flotation device (PFD) — see Figure (1)), or
huddling with other survivors. Drawstrings should be tightened in clothing to
decrease the flow of cold water within clothing layers.

Figure 1

Stage 3: Long-term immersion: hypothermia: Many cold-water deaths likely result
from drowning during the first two stages of cold-water immersion. In general, true
hypothermia usually only becomes a significant contributor to death if immersion
lasts more than 30 minutes. The individual who survives the immediate and short-
term stages of cold-water immersion faces the possible onset of hypothermia as
continuous heat loss from the body eventually decreases core body temperature.
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The rate of body core cooling during cold-water immersion depends on the following
variables: water temperature and sea state; clothing; body morphology; amount of
the body immersed in water; behavior (e.g. excessive movement) and posture (e.qg.
fetal position, huddling, etc.) of the body in the water; amount of shivering; and other
non-thermal factors.

RESCUE AND MANAGEMENT OF HYPOTHERMIA

The primary goals in pre-hospital management of victims of accidental immersion
hypothermia are prevention of cardiopulmonary arrest, prevention of continued
cooling, moderate core rewarming if practicable, and transportation to a site of
definitive medical care. Aggressive rewarming in moderate or severe hypothermia is
usually ill-advised, since the means to either diagnose or manage the many potential
complications are often unavailable outside the hospital. However, when
transportation to a site of definitive care is impossible, as is often the case aboard a
vessel, rewarming the patient using the principles and techniques of management
described in the following paragraphs, is appropriate.

Retrieval of a victim from cold water immersion must be performed with caution.
Sudden reduction of the “hydrostatic squeeze” applied to tissues below the water’s
surface may worsen low blood pressure. Since a hypothermic patient's normal
cardiovascular defenses are impaired, the cold heart may be incapable of increasing
cardiac output in response to a sudden drop in blood pressure. A victim’s vertical
posture may also worsen low blood pressure. Low blood volume, secondary to
combined cold- and immersion-induced urination, and increased blood viscosity only
aggravate these effects. The net result of sudden removal of a hypothermic patient
from the water is similar to the sudden deflation of antishock trousers on a patient in
hypovolemic (low blood volume) shock: abrupt hypotension (low blood pressure).
This has been demonstrated experimentally in mildly hypothermic human
volunteers, and it has been suspected as a cause of post-rescue death in many
immersion hypothermia victims. Accordingly, rescuers should attempt to maintain
hypothermic patients in a horizontal position during retrieval from the water and
aboard the rescue vehicle. If rescuers cannot recover the patient horizontally, they
should place the victim in a supine posture as quickly as possible after removal from
cold water.

The patient’s core temperature may continue to decline (depending on the quality of
insulation provided, the patient’s own heat production, active or passive manipulation
of extremities, and the site of core temperature measurement) even after he/she has
been rescued. This phenomenon is called afterdrop. To diminish this effect, the
patient’'s physical activity must be minimized. Conscious patients should not be
required to assist in their own rescue (for example, by climbing up a scramble net or
ship’s ladder) or to ambulate once out of the water (as by walking to a waiting
ambulance or helicopter). Physical activity increases afterdrop, presumably by
increasing the blood flow to cold muscle tissue with relatively warm blood. As this
blood is cooled, venous return contributes to a decline in heart temperature,
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increasing the risk of ventricular fibrillation. Experiments on moderately hypothermic
volunteers (esophageal temperature 91° F) demonstrated a threefold greater
afterdrop during treadmill walking than while lying still. Such an exercise-induced
enhancement of afterdrop could precipitate post-rescue collapse and death.
Throughout the rescue procedures and during subsequent management,
hypothermic patients must be handled gently. Excessive mechanical stimulation of
the cold heart is another suspected cause of deaths after rescue.

Once the patient has been brought aboard the recovery vessel, vital signs, including
core body temperature (using the techniques previously mentioned), must be
carefully measured. Measure pulse and respirations for a full minute to ensure
accuracy. For mild hypothermia, (e.g., the patient is alert and vigorously shivering),
remove the wet clothing, provide a barrier to evaporation, and insulate the patient
from further heat loss (including the head and neck). For patients who are fully
conscious and who can eat or drink, supplying sugar containing food or drinks is
appropriate, in order to provide energy for the patient’s shivering. Warm fluids may
also be provided. A hot shower or bath may be used for rewarming. Otherwise,
insulate the patient in a sleeping bag so as to retain the heat of shivering. Heating
pads or other warm objects may also be used, but their value is reduced because
these external sources of heat usually decrease the patient’s shivering, which is a
more efficient means of rewarming.

For moderate or severe hypothermia (e.g., the patient is not shivering, has a reduced
level of consciousness or is unconscious), maintain the patient in a horizontal
posture. Do not permit them to sit, stand or exercise, and do not put them in a hot
shower or hot bath. If available, administer heated, humidified oxygen. Insulate them
as above, but do not provide any food or fluids by mouth. Moderate or severely
hypothermia victims have both a reduced gag reflex and a diminished cough reflex,
thus increasing their risk for aspiration (inhaling) fluid or food particles. External
sources of heat should be used to rewarm the patient (e.g., forced heated air, heating
pads, hot water bottles, warmed blankets, radiant heat, body-to-body rewarming,
etc.). However, be aware that cold skin is easily burned (severe burns have resulted
from hot water bottles placed directly on hypothermic skin), so insulate the skin from
direct contact to warm objects. If available, administer warm intravenous fluids
(heated to 104-108° F). If the patient requires intubation, ventilate and pre-oxygenate
for 3 minutes before intubating. Avoid hyperventilation. If the victim is in
cardiopulmonary arrest (for severely hypothermic patients, check the pulse for 60
seconds before diagnosing pulselessness) CPR and modified techniques of Advance
Cardiac Life Support (ACLS) must be instituted. Do NOT administer any of the
cardiac drugs used in the usual ACLS protocols, as the cold patient does not
metabolize these drugs normally. If defibrillation is required, use only one shock if
the core temperature is less than 86° F; further defibrillations are permitted at higher
body temperatures, if necessary.
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Near-Drowning

Drowning is the most common cause of death for victims who accidentally fall into
the sea or who enter the water as a result of a vessel sinking or capsizing.
Submersion is the term used to describe a victim whose body and head are both
underwater; immersion is the term used to describe a victim whose body is
underwater, but whose head remains out of the water. The term near-drowning is
used for victims who are undergoing treatment or who have survived water
submersion or immersion and where they aspirated water into their airways. The
term drowning is usually reserved for someone who has already died following water
aspiration into their airways. Near-drowning during submersion occurs when the
victim can no longer hold his breath and inhales water. It is important to understand
that near-drowning can also occur for immersed victims who become hypothermic, or
who otherwise cannot keep their nose and mouth free of the water, even while
wearing flotation equipment (e.g., from loss of consciousness or inability to cope with
heavy seas).

Aspiration of water into the airways initiates several reflex defense mechanisms:
coughing to clear the airways, or when the head is totally submerged, laryngospasm
(closing of the vocal cords) to prevent water from entering the airways and lungs. A
victim in laryngospasm can no longer breathe, and will eventually lose consciousness
from hypoxia (lack of oxygen). When the vocal cords relax, water can then enter the
airways and lungs, either passively (if the victim has stopped breathing) or actively if
the victim is still breathing.

In all cases, the primary physiologic problem in near-drowning is hypoxia. The
human body can normally withstand hypoxia for 4-6 minutes. This is true both for
cardiac arrest on land and for near-drowning in warm water (>80° F). However,
near-drowning in cold-water can result in a much longer survival time (up to 60
minutes of underwater time or hypoxia). This dramatic increase in potential time for
successful resuscitation is likely due to rapid cooling of the brain, particularly if the
victim continues to breathe cold-water after losing consciousness, and to the effects
of the mammalian diving reflex (a physiologic mechanism used by whales, seals,
porpoises, etc. wherein the heart rate slows dramatically and blood flow is distributed
mainly to vital organs). For these reasons, victims of cold-water near-drowning
should be vigorously resuscitated and not declared dead prematurely, simply
because they were submerged for longer than 4-6 minutes.

The treatment of all near-drowning cases involves the careful removal of the victim
from the water (taking care to protect the neck in the event of spinal injury),
assessment for breathing and pulse (check for a full minute, if the victim has been in
cold water), clearing the airway of any water, vomit or other objects), CPR,
administration of oxygen, and defibrillation if necessary when appropriately trained
medical personnel and equipment are available. The most crucial part of near-
drowning resuscitation is supplying oxygen to the victim and reversing the effects of
hypoxia.
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In clearing the airway prior to CPR, do not perform the Heimlich maneuver! The
Heimlich maneuver has no role in drowning resuscitation, unless a solid foreign body
obstructs the airway (this does not mean water or vomit) and ventilation is otherwise
impossible. For ACLS, the same maodifications of normal protocols apply for cold-
water near-drowning victims as for hypothermia victims (see above: for victims colder
than 86° F., no administration of cardiac drugs and only one defibrillation attempt).
Hypothermic near-drowning victims should be rewarmed while CPR is ongoing, and
no victim should be declared dead until they are rewarmed and fail to respond to
CPR or other resuscitative efforts. Transportation from a vessel to a site of more
definitive medical care is recommended, particularly if the ship is not equipped for
ACLS.

Water Survival

Survival in the water depends on the avoidance of both drowning and hypothermia
and on the many factors related to these risks. These include: 1) ability to swim; 2)
ability to keep the head out of water (even without flotation aids); 3) ability to avoid
panic; 4) sea state; 5) availability and type of personal flotation device (PFD); 6)
availability of a life raft; 7) availability of other floating objects to increase buoyancy
(such as a capsized boat); 8) water temperature; 9) physical characteristics of the
survivor (i.e., body size and weight); 10) type of protective clothing worn against
immersion hypothermia and initial immersion cold shock; 11) behavior of the survivor
in the water; 12) availability of signaling devices (whistles, flares, strobe lights, radios,
and mirrors) and the ability to use these devices; and 13) proximity of rescue
personnel.

Drowning is the most immediate survival problem following water entry. To maintain
airway freeboard and to avoid drowning, a survivor must possess the physical skills
and psychological aptitude to combat the effects of wave action. Although a PFD
assists in maintenance of airway freeboard (the distance above the water of the
survivor's nose and mouth), waves can still submerge a survivor’s head, especially in
rough seas (see Figure (1)). But even in moderately calm seas, survivors at night
(who cannot see oncoming wavers) or those with a diminished level of
consciousness may inhale water, even while wearing a PFD. To reduce the risk of
drowning in rough seas, a survivor can increase effective airway freeboard by
partially exiting the water (for example, clinging to an overturned vessel or other
debris floating in the w