
MEDICAL SURVEILLANCE 

INTRODUCTION 

Medical surveillance of personnel has become an intrinsic activity in 
any modern workplace. Various interrelated factors are responsible, includ- 
ing (a) extensive public awareness of health and safety risks, which is engen- 
dered by the explosion of telecommunication technology, (b) the increased 
exposure of corporations, corporate executives, and stockholders to poten- 
tial liability regarding the exposure of both employees and the general public 
to workplace chemicals, (c) continually expansive regulatory requirements 
regarding employee health at all levels of government, (d) the rapid devel- 
opment of a global economy in which the protection of human health is 
rapidly becoming a basic precept of highly competitive marketing ploys, 
(e) trade union concerns for the health and well-being of members, and (f) cor- 
porate insurance underwriters. 

While the nature and extent of medical surveillance in the workplace 
are variable with legal jurisdiction and type of industry, the broad dimen- 
sions of contemporary workplace medical surveillance are clearly established 
and pertain directly to any medical surveillance program established for 
emergency responders. 

SURVEILLANCE OBJECTIVES AND CONCERNS 

Typically, medical surveillance may be subdivided into four basic cate- 
gories or types of surveillance: preemployment screening, periodic operational 
monitoring, episodic monitoring, and employment-termination examination. 
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Preemployment Screening 

Preemployment screening generally encompasses three objectives: 

�9 To determine the fitness of an employee to perform assigned work 
�9 To identify any health conditions that might exacerbate the effects 

of work-related hazards 
�9 To establish a baseline health profile that can be used to measure 

the effects of both short- and long-term exposure to work-related 
hazards 

While each of these objectives is essential to the protection of workers, 
each is increasingly the subject of concern regarding a potential abasement of 
workers' rights--especially in light of the possible use of sophisticated clinical 
and genetic analyses to deny or otherwise restrict employment on the basis of 
potential health care costs likely to be borne by the employer. 

It has also become clear that the increasingly widespread use over the 
last decade of the "temporary employee" (who is typically ineligible for 
health care and other work-related benefits) may reflect corporate intent to 
disclaim any long-term financial responsibility for worker health rather than 
simply to improve cost efficiency by reducing in-house staffs devoted to em- 
ployee recruitment and training. There can be little doubt that the use of 
preemployment screening as a means of disenfranchising the employee-at- 
risk rather than as a means of protecting that employee will long continue to 
be the focus of legal, political, and social scrutiny and debate--especially 
with regard to emergency response personnel, a category that includes (a) first- 
responders, who may often be temporary employees or, if full-time employ- 
ees, personnel whose primary exposure to hazards is defined by normal (i.e., 
nonemergency) workplace conditions, as well as (b) full-time emergency re- 
sponse personnel. In the latter case, the stringency of preemployment health 
standards (applied to "new hires") as compared to the stringency of post- 
employment health standards (applied to currently employed personnel) 
could well become of legal relevance in any legal proceeding based on pur- 
ported bias in hiring practices. 

Medical surveillance undertaken to determine fitness for work must 
be predicated on a precise understanding of the total range of health and 
safety hazards associated with individual work assignments (including both 
emergency-related and non-emergency-related tasks) as well as pertinent reg- 
ulatory requirements (e.g., medical examination for use of respirator). While 
primarily defined by job requirements, fitness for work must also be deter- 
mined on the basis of preexisting health conditions or limitations of the 
worker--a  determination that may often be at odds with the desires of the 
worker and/or the employer. The employer is well advised that the willing- 
ness of a worker to undertake risks contrary to professional medical advice 
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generally does not necessarily abrogate the employer's responsibility for the 
health and safety of that worker. This fact underscores the importance of 
implementing a medical surveillance program that complies not only with 
the requirements of pertinent health and safety regulations but also with the 
constraints imposed by competent legal counsel. 

In some instances, specific guidance is provided by regulatory author- 
ity or by professional organizations. For example, the standard promulgated 
by the National Fire Prevention Association (NFPA No. 1582: Standard on 
Medical Requirements for Fire Fighters) establishes medical requirements for 
both candidate as well as operational firefighters (including age-dependent 
medical evaluations) regarding: 

�9 Vital signs 
�9 Dermatological system 
�9 Ears, eyes, nose, mouth, and throat 
�9 Cardiovascular system 
�9 Respiratory system 
�9 Gastrointestinal system 
�9 Genitourinary system 
�9 Endocrine and metabolic systems 
�9 Musculoskeletal system 
�9 Neurological system 
�9 Audiometric capacity 
�9 Visual acuity and peripheral vision 
�9 Pulmonary function 
�9 Laboratory analyses 
�9 Diagnostic imaging 
�9 Electrocardiography 

In addition to these requirements, various fire departments also use a 
range of tests to evaluate the physical fitness of candidate and engaged per- 
sonnel, including (a) determination of body fat, (b) assessment of flexibility, 
(c) evaluation of aerobic power, and (d) assessment of physical strength. 

O( critical importance in any medical surveillance program is the 
establishment of baseline health profiles of at-risk personnel. The compari- 
son of these profiles with the results of subsequent surveillance is the basic 
means for detecting changes in health that may be related to routine and 
nonroutine exposures and stress. It is therefore essential that the medical 
examination performed in preemployment screening include those measure- 
ments of vital signs, vision and hearing measurements, lung function tests, 
and other clinical biochemical analyses that are directly relevant to work- 
related exposure and stress. The selection of specific tests and analyses and 
the type of data and information required must be made only with the pro- 
fessional advice of a competent medical authority who is provided with all 
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details regarding potential routine and emergency exposures. The medical 
surveillance program must, therefore, be understood to be specific to the 
emergency response service; no guideline can be provided for identifying 
specific tests and analyses to be included in a surveillance program that is 
universally appropriate throughout the emergency response community. 

Periodic Operational Monitoring 

The sole objective of periodic operational monitoring is the early de- 
tection of adverse health effects of routine exposure to hazardous agents and 
situations. As discussed above, periodic operational monitoring must be in- 
tegrally linked with the baseline profiles established during preemployment 
screening. In the design of an operational monitoring program, particular 
attention should be given to the following issues: 

1. Because of the wide diversity in types of hazardous agents and 
situations, the variable progression of different kinds of health impairments 
and conditions, and the range of work-related exposures, it is highly unlikely 
that a monitoring schedule appropriate for the early detection of one kind of 
health condition will be appropriate for the early detection of another kind. 
For example, depending upon specific work-related exposure, an annual 
schedule for blood testing to detect liver disease may not be appropriate for 
chest X-rays, which may in fact cause lung injury if used too frequently. 

2. Differences noted between baseline profiles and subsequent oper- 
ational monitoring do not necessarily indicate an actual disease or debilita- 
tion; even if a disease or debilitation is detected, it is not necessarily due to 
work-related exposure. All medical monitoring data and information are 
subject to normal variation; abnormal results that may indicate disease or 
debilitation may reflect home and recreational exposures as well as work- 
place exposures to hazardous agents; abnormal results may, in fact, not in- 
dicate any specific exposure but, rather, simply reflect overall systemic 
changes in body function. 

For example, the alkaline phosphatase test is a very sensitive test that, 
simply because of its sensitivity, can give widely fluctuating results; it is there- 
fore most often a rather nonspecific indicator of liver impairment. The less 
sensitive gamma glutamyl transpeptidase test is less influenced by extraneous 
factors, but elevations in this enzyme typically must be on the order of twice 
the normal amount to trigger clinical concern for liver damage. 

The design of an operational monitoring program must therefore be 
undertaken with a clear understanding of statistical and other criteria of 
significance that medical professionals must use when interpreting monitor- 
ing results. It is strongly recommended that personnel included in a medical 
surveillance program be provided documentation regarding such criteria. 
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3. A properly designed medical surveillance program should include 
a detailed action plan that precisely describes steps to be taken whenever 
operational monitoring results in the detection of a medically significant 
condition, including follow-up medical examinations, tests, and treatments. 
The action plan should also provide for the implementation of a comprehen- 
sive review of response operations and procedures that may have contributed 
to the detected health impairment and which may be corrected. 

Episodic Monitoring 

Episodic medical monitoring includes any nonroutine medical moni- 
toring or surveillance activity undertaken in response to a specific incident, 
condition, or circumstance, such as exposure to a specific chemical (e.g., 
styrene monomer), or responder complaints of unusual health symptoms 
(e.g., persistent headaches or nausea). While episodic monitoring is specifi- 
cally addressed in particular U.S. regulations (e.g., 29 CFR 1910.1450 [Lab- 
oratory Standard], 29 CFR 1910.120 [Hazardous Waste Operations and 
Emergency Response]), it is appropriately included in any comprehensive 
medical surveillance program, regardless of regulatory jurisdiction. 

Provisions for episodic medical monitoring must be predicated on 
several considerations: 

1. While the episode that triggers nonroutine medical surveillance 
may often be described in terms of objective criteria, such as an uncontrolled 
exposure to a specific chemical, subjective criteria may alone be sufficient 
and even critical. Even in the absence of any objectively manifest evidence of 
exposure, the fact that personnel think they may have suffered a nonroutine 
exposure is sufficient cause for medical surveillance and consultation over 
and above that provided through regularly scheduled operational monitor- 
ing. While a safety officer may be aptmsometimes, with good reasonmto 
consider an individual complaint the product of an overactive imagination 
or the purposeful contrivance of a "problem employee," safety officers are 
reminded that individual personnel may be particularly sensitive to a 
hazardous agent. Should a complaint be ignored simply because it is a 
singular complaint, it is possible that a real health threat will be ignored, 
with not only dire consequence to the individual, but also serious legal and 
financial ramifications for both the safety officer and the response service 
organization. 

2. Whatever the cause or circumstance of the episode, medical au- 
thority must be provided with relevant data and information. In many in- 
stances, standard forms are used to provide medical professionals the 
appropriate information (Fig. 7.1). In all instances, it is necessary that 
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Global Emergency 
Response Services 

Personnel 
Exposure 

Determination 

Employee Identification 

Name 

Department 

Reason for Implementing Determination of Exposure 

[ ] Monitoring Data 

1 J Observed Spill or Release of Chemical 
! I Odor, Taste or Other Sensory Perception of Chemical 
I I Procedural/Operational Potential (e.g., open vessel; 

failure of ventilation) 
[ J Signs or Symptoms of Chemical Exposure 

Name(s) of Chemica ls  or Chemical  Cons t i tuen ts  and Relevant OSHA 
TLV 

Chemical Name OSHA TLV 

Avai lable Mon i to r ing  Data 

Chemical Name Date Value/Unit 

Descr ip t ion of Inc ident  or C i rcumstance  

Date Signature of Safety Officer 

FIGURE 7. I Example of a form that provides an attending physician or other medical profes- 
sional with critical information regarding personnel exposure to a hazardous agent. 

preliminary liaison be established between the safety officer and medical per- 
sonnel so that the latter have direct access to baseline information that may 
become relevant to any subsequent episode. Such baseline information should 
at a minimum include an inventory of relevant chemical agents that, for each 
listed chemical, identifies hazards, target organs, and routes of entry. It is 
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also recommended that combustion, water-reactive, and other by-products 
be identified for each chemical included in the inventory, along with the 
hazards and target organs associated with those by-products. 

3. Episodic events that trigger medical surveillance include those 
predicated by the recognition of health symptoms. It is therefore essential 
that all personnel receive thorough training in the range of symptoms that 
may be associated with response-exposure to hazardous agents and under- 
stand the importance of reporting such symptoms to the safety officer. Symp- 
toms (Table 7.1) associated with work-related exposure to hazardous agents 
typically cannot be differentiated from symptoms associated with non-work- 
related exposure or from various health conditions or infections totally un- 
related to the work environment. However, the safety officer must under- 
stand that the only competent authority for determining the significance of 
any health symptom is the physician. It is the responsibility of the physician 
to evaluate symptoms and to determine the relevance of those symptoms to 
operational exposures; it is the responsibility of the safety officer (and the 
emergency service organization) to ensure that personnel who display health 
symptoms have immediate access to the physician. 

4. As important as symptoms are for triggering medical consultation 
and surveillance, the limitations of symptoms must be recognized. For ex- 
ample, the health effects of exposure to many hazardous chemicals often 
require years and decades to develop. In such cases, there may be no readily 
recognized symptoms for extended periods of time, whereas in others, clear 
symptoms develop rapidly after exposure to the hazardous agent (Fig. 7.2). 
In compiling a list of symptoms requiring medical notification, the safety 
officer must therefore ensure consideration of the range of symptoms asso- 
ciated with both chronic and acute health effects. It is also necessary to 
identify which particular symptoms require immediate medical response. 

The inherent limitations of symptomatology as a trigger to medical 
consultations mean that the safety officer must establish additional criteria 
for activating episodic medical monitoring. Examples of such criteria include 
(but are not limited to): 

�9 Any failure or aberrant function in exposure control devices or 
procedures during an emergency response incident (e.g., respirator, 
decontamination procedure) 

�9 An area-wide release of toxic fumes or particles, with the result of 
potential exposure of nonprotected emergency response personnel 

�9 First-time operational experience with a specific chemical or other 
hazardous agent 

�9 Notification through postincident review that personnel might 
have been exposed to hazardous agents not previously identified 
or recognized 
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TABLE 7.1 Common Symptoms That May Indicate Exposure to 
Hazardous Chemicals (Adapted from Materials Provided by Dr. Donald G. 
Erickson) 

�9 Chest pain or discomfort 
�9 Bluish lips or face; extreme paleness 
�9 Persistent coughing or sneezing 
�9 Breathing discomfort; rapid or strained breathing 
�9 Palpitations or fluttering in chest 
�9 Lightheadedness or dizziness; giddiness; fainting 
�9 Headaches (especially persistent, recurrent or progressive) 
�9 Itching or irritation of eye; watering of eye; sensitivity to light 
�9 Visual impairment, including reduced vision, double 

vision and changes in perception of color 
�9 Loss of physical coordination or dexterity; slurring of speech 
�9 Unusual hair loss 
�9 Bleeding of gums or nose 
�9 Increased sensitivity to noise; changes in hearing acuity; 

ringing in ears 
�9 Abnormal odor of breath 
= Hoarseness 
�9 Fever 
�9 Abnormal sweating or dryness of skin 
�9 Generalized aches and pains; muscle cramping; weakness 

of a particular muscle 
�9 Prickly sensation in legs, arms, or face 
�9 Prickly or numb sensation in tongue 
�9 Nausea, vomiting, abdominal pain; burning sensation in 

throat or stomach 
�9 Unusual thirst 
�9 Problems in swallowing; change in taste sensation 
�9 Loss of appetite 
�9 Changes in color of urine 
�9 Unusual skin rashes or swelling; acne-like skin lesions; 

blisters 
�9 Changes in skin color 
�9 Personality changes 
�9 Abrupt or progressive behavioral changes, including 

changes in personal grooming; impairment of 
judgment; aggressiveness; irritability 

�9 Nervousness or restlessness; tremors or shakes 
�9 Lethargy or unusual sleepiness 
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Non-Apparent Symptoms 

Mild Symptoms 
Moderate Symptoms 
Severe Symptoms 

Fatality 

Non-APparent Symptoms 
, , ,  

Mild Symptoms 

Moderate Symptoms 

Severe Symptoms 

Fatality 

Severe Symptoms 

Fatality 

FIGURE 7.2 Distribution of clinical severity for three distinct types of infection. Other distri- 
butional patterns are possible, depending upon the specific infectious agent. 

�9 Special conditions or circumstances encountered during emergency 
response operations that might have resulted in unforeseen expo- 
sures (e.g., temperature inversions, rain, discovery of purposely 
hidden hazardous wastes) 

Termination Examination 

The objective of the termination examination is to complete the total 
health profile of terminated personnel over the full period of employment. 
While specific requirements may be defined by pertinent regulations (e.g., 
in the United States, 29 CFR 1910.120) or, more commonly, by insurance 
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underwriters, the termination examination must be based on preemployment 
screening, operation, and episodic monitoring data and information avail- 
able to date as well as on incident-related exposures or health symptoms 
experienced between the last medical examination and the termination 
examination. 

In addition to taking specimens for the purpose of conducting final 
clinical or biochemical analyses (e.g., urinalysis, blood count, enzymes), it is 
possible that response organizations will increasingly request specimens to 
be warehoused for potential future analysis by as yet undeveloped or cur- 
rently experimental methodologies. Such an approach, which is now rarely 
practiced, will most likely receive increased attention due to mutually rein- 
forcing trends in rapidly expanding analytical technology and in work- 
related health and safety litigation. 

L I A I S O N  W I T H  M E D I C A L  A U T H O R I T Y  

The various types of information and data generated in the progress 
of medical consultation and examination may be described in somewhat 
different terms by different medical practitioners and measured by different 
methodologies. For example, a "physical examination" given by any physi- 
cian typically varies greatly from one physician to another, especially with 
regard to the physician's focus on a person's overall health as opposed to a 
focus on heath in terms of work-related activity and risk. Whereas measure- 
ments of height and weight have some useful meaning with regard to a 
person's general health, there is generally little if any significant meaning to 
these parameters with regard to response-related activities. As to actual 
methodologies or procedures, preferred methods are not necessarily those 
that are most precise but, in some circumstances, may be those that can be 
performed most rapidly. Which tests to perform and which method to em- 
ploy can only be decided by licensed medical authoritymand these decisions 
must be made on a case-by-case basis. 

The fact that decisions about the type of data and information re- 
quired and the best means for obtaining that data and information are within 
the sole province of the physician does not mean that the safety officer has 
little or even no responsibility for the design of an effective and comprehen- 
sive medical surveillance program. On the contrary, no other responsibility 
of the safety officer is more demanding or requires more liaison and coordi- 
nation with external medical authority. Of particular importance are the 
following considerations: 

1. Most safety officers tend to assume that any licensed medical au- 
thority is suitable for the design and implementation of a medical 
surveillance program. This is definitely not the casemnot for the industrial 
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workplace, and certainly not for emergency response personnel. Where pos- 
sible, the selection of medical professionals should be based on (a) profes- 
sional experience in occupational medicine, (b) direct professional access to 
medical and analytical specialists and services regarding laboratory analyses 
and the timely processing of medically relevant data, and (c) demonstrated 
experience in quality control management of all professional medical 
services. 

2. Even when contracting with medical professionals who have ex- 
tensive experience in occupational medical specialties, the safety officer must 
understand the importance of providing these professionals with comprehen- 
sive baseline data and information on work-related hazards. Such data and 
information include not only specific information (for example, about am- 
bient concentrations of hazardous chemicals), but also all information re- 
garding the potential health significance of those chemicals, such as the target 
organs of the chemicals themselves and of combustion or water-reactive by- 
products. While the safety officer might assume that medical professionals 
have this information, they often do not~which,  given the tens of thousands 
of different chemicals in daily commerce, is understandable. It is also useful 
for medical service personnel to become aware of specific correlations and/ 
or recommendations regarding types of hazardous exposures, target organs, 
and standard medical monitoring practices (Table 7.2) which are increas- 
ingly available through such authorities as professional fire fighting services 
and organizations, HAZMAT specialists, and regulatory agencies. Redun- 
dancy of information cannot harm; oversight of information that is readily 
available can be disastrous! 

3. Despite the fact that the selection of appropriate medical testing of 
personnel is the responsibility of the medical professional, it is necessary that 
the emergency service safety officer thoroughly understand the basis of selec- 
tion, including (a) the range of different medical tests and procedures that 
can be performed, (b) alternative methods for performing the various tests 
and procedures, (c) interpretive criteria to be used in evaluating the signifi- 
cance of medical data and information, and (d) limits associated with the use 
of any medical data or information for the purpose of diagnosing potential 
health conditions. In this regard, the safety officer is well advised that, as 
with any contracted service affecting the health and safety of personnel, any 
potential liability that might result from incompetence or oversight is not 
necessarily restricted to the contractor, but might also accrue to the emer- 
gency response service itself. In short, it is always best to assume that the 
emergency service is ultimately responsible for accepting and implementing 
the professional recommendations of its medical service contractors, includ- 
ing the recommendations made by licensed medical practitioners. 

4. Prior to committing to any professional medical surveillance ser- 
vice, the safety officer must ensure that medical surveillance reports will be 
presented in a format that provides for (a) ready comprehension of the sig- 
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TABLE 7.2 Target Organs and Medical Monitoring Associated with Selected Substances 
(Adapted from NIOSH, USCG, and EPA, 1985: Occupational Safety and Health Guidance Manual 
for Hazardous Waste Site Activities) 

Substance Target Organs Medical Monitoring 

Aromatic 
Hydrocarbons 

Blood; Bone 
marrow; Central 
nervous system; 

Eyes; Liver; 
Respiratory 

System; Skin; 
Kidney 

Occupational/general medical history 
emphasizing prior exposure to these or other 

toxic agents; Medical examination with focus on 
liver, kidney, nervous system, and skin; 
Complete blood count; Platelet count; 

Measurement of kidney and liver function 

Asbestos 
Lungs; 

Gastrointestinal 
system 

History and physical examination focused on 
lungs and gastrointestinal system; Stool test for 
occult blood evaluation; High quality chest X-ray 

and pulmonary function test 

Halogenated 
Aliphatic 

Hydrocarbons 

Central nervous 
system; Kidney; 

Liver; Skin 

Occupational/general medical history 
emphasizing prior exposure to these or other 

toxic agents; Medical examination with focus on 
liver, kidney, nervous system, and skin; 

Laboratory testing for liver and kidney function; 
carboxyhemoglobin where relevant 

Heavy Metals 

Blood; Skin 
Cardiopulmonary 
system; Kidney; 

Liver; Lung; Central 
nervous system; 
Gastrointestinal 

system 

Occupational/general medical history 
emphasizing prior exposure to these or other 

toxic agents; Medical examination with focus on 
liver, kidney, nervous system, and skin; 
Complete blood count; Platelet count; 

Measurement of kidney and liver function 

Herbicides 
Kidney; Liver; 

Central nervous 
system; Skin 

History and physical exam focused on the skin 
and nervous system; Measurement of liver and 

kidney function; Urinalysis 

Organochlorine 
Insecticides 

Kidney; Liver; 
Central nervous 

system 

History and physical exam focused on the 
nervous system; Measurement of kidney and 

liver function; Complete blood count for exposure 
to chlorocyclohexanes 

Organo- 
phosphate & 
Carbamate 
Insecticides 

Central nervous 
system; Liver; 

Kidney 

Physical exam focused on the nervous system; 
Red blood cell cholinesterase levels for recent 

exposure (plasma cholinesterase for acute 
exposures); Measurement of delayed 

neurotoxicity and other effects 

Polychlorinated 
Biphenyls 

(PCBs) 

Liver; Skin; 
Central nervous 

system (possibly); 
Respiratory 

system (possible) 

Physical exam focused on the skin and liver; 
Serum PCB levels; Triglycerides and cholesterol; 
Measurement of liver function 
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B l o o d  L e a d  L e v e l s  
Inorganic lead is absorbed into the body through the lung and the 
intestinal tract. Organic lead can be absorbed through the lung, but the 
skin is the more common route. 

In the studied population of personnel, no overt signs of lead intoxication 
were identified in health history data or by means of the physical 
examination. The following histogram displays the distribution of the 
blood lead levels obtained in the 1997 survey of personnel. No level met 
or exceeded the OSHA standard. 
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Number of 
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Histogram 
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FIGURE 7.3 Example of a summary presentation of medical monitoring data regarding blood 
lead levels among personnel. Such a concise verbal and graphic presentation of medical surveil- 
lance data is necessary in order to ensure that nonmedically trained persons can understand the 
significance of detailed medical surveillance findings and the recommendations of physicians 
(adapted from materials provided by Environmental Medicine Resources, Inc.). 

nificance of medical data and information by responsible emergency re- 
sponse service personnel, and (b) professional documentation regarding any 
potential need for follow-up action. Summaries of each type of health moni- 
toring data should clearly highlight the significance of findings and present 
the basis for the interpretation of that significance (Fig. 7.3). 
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5. The processing and handling of any health-related information 
must be monitored assiduously to ensure confidentiality. The safety officer is 
strongly advised to examine in detail those control measures implemented 
by all relevant medical service personnel (including external examining phy- 
sicians and medical-testing laboratory personnel) and, where necessary to 
demand additional safeguards. 

Of particular importance is the need to ensure that physicians do not 
report any health information about personnel to emergency service person- 
nel that does not directly relate to work-related conditions or fitness for 
assigned work. The reporting of medical monitoring results and the mainte- 
nance of medical records must be conducted in strict conformity with estab- 
lished rules governing confidentiality and should be closely coordinated with 
emergency service legal counsel, human resource personnel, and the legal 
counsel of medical contractors. 

TYPES OF MEDICAL ANALYSIS 

Overview of Standard Medical Tests 

Medical service contractors that provide essential medical surveil- 
lance services to emergency response organizations (and, increasingly, emer- 
gency response services themselves) employ different categorical terms for 
describing analytical or diagnostic tests. Some of these categories are based 
on long-used terms that reflect medical specialties and/or health service man- 
agement, such as hematology, clinical chemistry, and urinalysis (Table 7.3). 
Other categories are specific to the types of analyses available for diagnosing 
structural or functional aberrations of specific organs and tissues, such as the 
liver, kidneys, and blood-forming functions (Table 7.4). 

However categorically described, individual analyses must be selected 
on the basis of a comprehensive assessment of the types of hazards actually 
encountered by emergency response personnel. 

A detailed job (and task) analysis has long been recognized as the 
absolutely necessary first step in providing for the proper medical surveil- 
lance of emergency response personnel exposed to the smoke, toxic fumes 
and gases, and airborne particulates associated with fire fighting and the 
management of hazardous chemical wastes. Since the advent of AIDS and, 
certainly continuing with our on-going experience with emerging and re- 
emerging infectious diseases (Chapter 6), job analysis has also increasingly 
focused on how specific emergency response tasks can result in the exposure 
of response personnel to bloodborne pathogens and other biohazards. In the 
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Category Analyses 
Medical History - M e d i c a l / s u r g i c a l  h i s t o r y  - A l l e r g y  h i s t o r y  

- F a m i l y  h i s t o r y  - B o d y  s y s t e m s  
- W o r k - e x p o s u r e  h i s t o r y  

Vital Signs - B l o o d  P r e s s u r e  - P u l s e  

Respiration - R e s p i r a t o r y  ra te  - P u l m o n a r y  f u n c t i o n  

Vision - v i s u a l  a c u i t y  - D e p t h  p e r c e p t i o n  

- C o l o r  v i s i o n  - P e r i p h e r a l  v i s i o n  

Hearing - T h r e s h o l d  v a l u e  

Urinalysis - S p e c i f i c  g r a v i t y  - A l b u m i n  - S u g a r  
- B l o o d  - pH  - M i c r o s c o p i c  e x a m i n a t i o n  

Electrocardiogram - R e s t i n g  c a r d i o g r a m  - S t r e s s  T e s t  

Radiology - C h e s t  X - R a y  

Hematology - W h i t e  b l o o d  ce l l  c o u n t  - W h i t e  ce l l  d i f f e r e n t i a l  c o u n t  

- Red  b l o o d  ce l l  c o u n t  - P la te le t  c o u n t  - H e m o g l o b i n  
- C o r p u s c u l a r  v o l u m e  - C o r p u s c u l a r  h e m o g l o b i n  

- R e t i c u l o c y t e  c o u n t  

Clinical Chemistries . s e r u m  g l u t a m i c  p y r u v a t e  t r a n s a m i n a s e  - T o t a l  b i l i r u b i n  

- A l k a l i n e  p h o s p h a t a s e  - L a c t i c  d e h y d r o g e n a s e  
- S e r u m  g l u t a m i c  o x a l o a c e t i c  t r a n s a m i n a s e  

- G a m m a  g l u t a m y l  t r a n s p e p t i d a s e  
- B l o o d  u rea  n i t r o g e n  - C r e a t i n i n e  - S e r u m  g l u c o s e  

- H i g h  d e n s i t y  l i p o p r o t e i n  - L o w  d e n s i t y  l i p o p r o t e i n  
- T r i g l y c e r i d e  - S o d i u m  - P o t a s s i u m  - C h l o r i d e  

Physical Fitness - B o d y  fa t  - F l e x i b i l i t y  - A e r o b i c  p o w e r  

- M u s c u l a r  e n d u r a n c e  - M u s c u l a r  p o w e r  
- M u s c u l a r  s t r e n g t h  - G r i p  s t r e n g t h  

same period, more and more attention has been given to the careful analysis 
of just how response personnel become subject to the extremely debilitating 
effects of both physical and psychological stress--two types of risk that have 
always been attendant to emergency response, but which demand closer 
scrutiny as ergonornic and critical incident stress. 
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T A B L E  7.4 Relevance of Monitoring Tests and Analyses to Functional Health of Selected 

Organ and Tissue Systems(Adapted from NIOSH, USCG, and EPA, 1985: Occupational Safety 

and Health Guidance Manual for Hazardous Waste Activities) 

Function Test Examples of Analyses 

Liver: 
General 
Obstruction 
Cell Injury 

Blood Tests Total protein; Albumin; Globulin; Total/direct bilirubin 
Enzyme test Alkaline phosphatase 
Enzyme tests Gamma glutamyl transpeptidase; Lactic 

dehydrogenase; Serum glutamic-oxaloacetic 
transaminase; Serum glutamic-pyruvic llxansaminase 

Kidney: 
General Blood Tests Blood urea nitrogen; Creatine; Uric acid 

Multiple Systems & Organs: 
General Urinalysis Color; Appearance; Specific gravity;, pH; Qualitative glucose; 

Protein; Bile; Acetone; Occult blood; Microscopic 
examination of centrifuged sediment 

Blood-Forming Function: 
General Blood Tests Complete blood count with differential and platelet 

evaluation, including white cell count, red blood count, 
hemoglobin, hematocdt or packed cell volume, and desired 
erythrocyte indeces; Reticulocyte count may be appropriate 
if there is a likelihood of exposure to hemolytic chemicals 

Ergonomic Stress 

Clearly a still developing discipline, ergonomics deals with the causes 
and consequences of mechanical tensions in the musculoskeletal system, 
including those related to vibration, forceful exertion, awkward posture, 
repetitive and/or prolonged activity, localized bodily impact, and certain 
environmental conditions (e.g., heat, cold, noise). While ergonomics tends to 
focus on mechanical forces operating on muscles, nerves, bones, and ten- 
dons, ergonomics also extends into the emotional and other psychological 
correlates of musculoskeletal dysfunction. 

Mechanical stress on muscles, nerves, tendons, and bones can lead to 
physical injury to joints (e.g., in hand, wrist, neck, back, elbow, shoulder, 
leg) and surrounding tissue. Most injuries experienced by fire fighters and 
EMTs are due to physical stress on the musculoskeletal system. Typically 
referred to as cumulative trauma disorder (CTD), such an injury may be 
relatively minor and last for a relatively brief period of time, with primary 
symptoms expressed as mild discomfort or ache. However, CTD may also 
become severe, resulting in acute pain, and may progress even to the point 
of complete disability. 
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High-Rise 
Fires 

Vent i la t ion & 
Overhaul  

Procedures  

Hose Lay ing 
Opera t ions  

�9 Moving equipment and high-rise packs to the fire floor 
while wearing full turnout gear 

�9 Moving additional equipment (tools, extra air tanks, etc.) 
to staging area immediately below the fire floor 

�9 Breaking through a roof while on a ladder or pitched roof 

�9 Using a pike pole to pull down a ceiling 

�9 Dragging a charged hose through a fire site 
�9 Directing a hose for an extended period of time 
�9 Laying a hose to a fire site from a distant hydrant 

Ladder  Work  

Forcible Entry ~ _ ~  . �9 

Ext r ica t ions  

Rescuing a victim from a roof or window using a ladder 
Raising ladders while under-manned 
Using an axe while on a ladder 

Entry through steel security doors using hand tools 

Using hand tools and power equipment to open a wall 

Using tools in confined areas to extricate victims 
Using heavy hydraulic equipment in auto extrications 
Moving victims from damaged car or collapsed building 
Moving and salvaging fumiture 

Extended 
Procedures  

Emergency  
Medical  

Fighting fires for extended time period and conducting 
lengthy extrication procedures (automobile crashes, 
industrial fires, train derailment, etc.) 

Operations 

Carrying first response kits to accident scene 
Moving victims from multi-story buildings using stairways 
Moving patients onto and off stretchers & loading 

stretchers/gumeys into ambulances 

FIGURE 7.4 Typical fire fighting and emergency medical service activities involving ergo- 
nomic hazards (adapted from U.S. Fire Administration, 1996: Fire and Emergency Medical 
Services Ergonomics). 

In formulating a comprehensive medical surveillance program for 
emergency responders, careful assessment of ergonomic risk factors must be 
undertaken in stepwise fashion: 

1. Identification of specific actions and activities that may result in 
ergonomic stress, including not only those activities associated with on-site 
incident operations (Fig. 7.4), but also all activities related to (a) responding 
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to/and returning from the incident site, (b) postemergency clean-up, replace- 
ment and refurbishing, and (c) all other nonemergency operations 

2. Identification of specific symptoms and syndromes to be associ- 
ated with different types of ergonomic stress (Table 7.5), with particular 
emphasis on (a) target organs and (b) personnel risk factors (e.g., level or 
degree of response activity associated with ergonomic stress, age, physical 
condition) 

3. Establishment of appropriate reporting procedures and personnel 
training program that promote timely notification of medical authority re- 
garding personnel complaints and symptoms 

Critical Incident Stress 

All persons may be presumed to operate within a range of individual 
capacity to cope with events and circumstances that may vary from quite 
normal to extraordinary. Of course, just what is normal and what is extra- 
ordinary depends upon the individualmnot necessarily as a conscious deci- 
sion or perception, but simply as an experiential fact. When the individual 
experiences an incident that essentially overwhelms his or her capacity to 
cope, that incident may be described as being a critical incident; the conse- 
quence of a critical incident to the mental and physical well-being of the 
person who experiences it is known as critical incident stress. 

Critical incident stress is a common phenomenon in extreme circum- 
stances, such as circumstances involving mass death, co-worker suicide, in- 
jury, and death of children. While such circumstances are frequently 
encountered by emergency response personnel, the frequency of encounter 
certainly does not immunize response personnel against subsequent critical 
incident stress, nor does it alleviate the potential severity of critical incident 
stress due to many other circumstances of emergency response, including 
(and perhaps, especially) a prolonged and extremely hazardous rescue effort 
conducted without success. 

Critical incident stress is not only a common but also a quite natural 
phenomenon that does not in itself indicate any pathological state. People 
react extraordinarily to extraordinary events, and that immediate distress 
experienced by any person involved in a horrifying incident typically does 
lessen with the passage of time. However, the actual rate of psychological 
recovery from "the extraordinary" to "the ordinary" is highly variable from 
person to person (Fig. 7.5), ranging from weeks to months. Unfortunately, 
there is always a small probability that an individual will not return to a 
state of fully functional normalcy~tha t  the critical incident stress evolves 
into a persistent and profound state of post-traumatic stress disorder wherein 
the individual suffers substantial disability. 
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TABLE 7.5 Types of Cumulative Trauma Disorders (Adapted from U.S. Fire Administration, 
1996: Fire and Emergency Medical Services Ergonomics) 

163 

Hand & Wrist 

�9 Tendinit is: Inflammation of a tendon 

�9 Synovit is: Inflammation of a tendon 
sheath 

�9 Trigger finger: Tendinitis of the 
finger, typically locking the tendon in 
its sheath causing a snapping, jerking 
movement 

�9 DeQuervain's disease: Tendinitis of 
the thumb, typically affecting the base 
of the thumb 

�9 Ganglion cyst: Synovitis of tendons 
of the back of the hand causing a bump 
under the skin 

�9 Digital neurit is: Inflammation of the 
nerves in the fingers caused by 
repeated contact or continuous 
pressure 

�9 Carpal tunnel  syndrome: 
Compression of the median nerve as it 
passes through the carpal tunnel 

Neck & Back 

�9 Tension neck syndrome: Neck 
soreness, mostly related to static 
loading or tenseness of neck muscles 

�9 Posture strain: Chronic stretching or 
overuse of neck muscles or related 
soft tissue 

�9 Degenerative disc disease: 
Chronic degeneration, narrowing, and 
hardening of a spinal disc, typically 
with cracking of the disc surface 

�9 Herniated disc: Rupturing or bulging 
out of a spinal disc 

�9 Mechanical back syndrome: 
Degeneration of the spinal facet jointa 
(parts of the vertebrae) 

�9 Ligament sprain: Tearing or 
straining of a ligament (the fibrous 
connective tissue that helps support 
bones) 

�9 Muscle strain: Overstretching or 
overuse of a muscle 

continues 

By the nature of their work, emergency response personnel are at 
special risk with respect to critical incident stress and posttraumatic stress 
disorder. After all, each incident presents a wide range of both environ- 
mental and psychological sources of stress (Fig. 7.6), any one or combina- 
tion of which may prove sufficient to overwhelm the individual's capacity 
to cope. 

Signs and symptoms of both critical incident stress and impending 
posttraumatic stress disorder are recognized as being of the following types: 

�9 Cognitive (pertaining to individual's state of awareness or capacity 
to make judgments) 

�9 Emotional (pertaining to the nature of an individual's feelings) 
�9 Behavioral (pertaining to objectively observed interactions of an 

individual with others and the environment) 
�9 Physical (physical and physiological aspects of the body) 
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TABLE 7.$~continued 

Elbow & Shoulder 

�9 Epicondyl i t is ("tennis elbow"): 
Tendinitis of the elbow 

�9 Bursitis: Inflammation of the bursa 
(small pockets of fluid in the shoulder 
and elbow that help tendons glide) 

�9 Radial tunnel syndrome: 
Compression of the radial nerve In the 
forearm 

�9 Thoracic outlet syndrome: 
Compression of nerves and blood 
vessels under the collar bone 

�9 Rotator cuff tendinit is: Tendinitis in the shoulder 

Legs 

�9 Subpatellar bursitis ( "housemaid 's 
knee"): Inflammation of patellar 
bursa 

�9 Shin splints: Microtearsand 
infammation of muscle away from the 
shin bone 

�9 Patellar synovitis ("water on the 
knee": Inflammation of the synovial 
tissues deep in the knee joint 

�9 Plantar fascitis: Inflammation of 
fascia (thick connective tissue) in the 
arch of the foot 

�9 Phlebitis: Varicose veins and related 
blood vessel disorders (from constant 
standing) 

�9 Trochanteric bursit is: Inflammation 
of the bursa at the hip (from constant 
standing or bearing heaving weight) 

Signs and symptoms of critical incident stress in emergency response 
personnel (Fig. 7.7) should not be viewed as sufficient in and of themselves 
to initiate immediate intervention by medical authority. However, the emer- 
gency service safety officer should take due caution to observe the progress 
of such signs and symptoms over time. However, signs and symptoms typi- 
cally associated with the impending development of posttraumatic stress syn- 
drome (Fig. 7.8) must trigger immediate intervention by appropriate medical 
authority. 

Of course, in any comprehensive medical surveillance program, 
proactive approaches to health maintenance must be given priority. With 
respect to the dangers of critical incident stress, careful attention must be 
given to the implementation of programs, procedures, and techniques that 
help personnel to reduce stress before that stress becomes a significant prob- 
lem. Many programs have been developed and are readily available through 
private consultants, governmental agencies (e.g., U.S. Fire Administration), 
professional organizations, and community services. Such programs typi- 
cally include several of the following types of stress reduction techniques: 
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Profound 
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FIGURE 7.5 Typical pattern of development of critical incident stress over time (based on 
data and information provided by J. Mitchell and G. Bray, 1990: Emergency Services Stress. 
Englewood Cliffs: Prentice-Hall, Inc.). 
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Environmental Stressors 
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~ ]  Fear of Making ] 

Psychological Stressors 

FIGURE 7.6 Environmental and psychological stressors that may result in the development 
of critical incident stress (based on information provided by U.S. Fire Administration, 1991: 
Stress Management: Model Program for Maintaining Firefighter Well-Being [FA-100]). 
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Cauti0 
a u t l o n  Excessive humor and/or silence 

Behavioral 
Increased smoking and/or alcohol ~ 1 1 ~  

intake v i i  
Increased or decreased food Caut 

intake 
Change in interactions 

with others . �9 

Suspiciousness 
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/ Fatigue Cauti Discoordination ~ Cauti0 
Upset stomach 

Rapid heart rate Shakes 

Caution 0.,ur0.n.,.. J ry mouth Sleep ( n  
Muscle aches Profuse sweating ~ ' - ~  j �9 

Vision problems \ I Q11 T1 
Chills Diarrhea \ ~ ~ 4 ~ , ~ J  o n  

Physical 

FIGURE 7.7 Behavioral, physical, cognitive, and emotional symptoms of critical incident 
stress that require cautionary monitoring (based on information provided by: (a) J. Mitchell and 
G. Bray, 1990: Emergency Services Stress. Englewood Cliffs: Prentice-Hall, Inc.; and (b) U.S. 
Fire Administration, 1991: Stress Management: Model Program for Maintaining Firefighter 
Well-Being [FA-100]). 

�9 Centralized Relaxation (meditation, selective awareness, brain- 
wave biofeedback) 

�9 Peripheral Relaxation (progressive muscle relaxation, yoga, breath 
control, biofeedback) 

�9 Time management 
�9 Cognitive reappraisal 
�9 Aerobic physical exercise 
�9 Diversionary techniques (e.g., vacation planning, hobbies, group 

activities) 
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Dang Behavioral 
Significant changes in speech 

patterns 
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, Extreme hyperactivity 

anger  Antisocialacts(e.g.,violence, 
Crying spells 

e r  

/ Dang 
anger 

o - ' - "  m 
g General mental Panic reactions 0 
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n Severe disorientation Inappropriate emotions t 
i Serious disruption in thinking General loss of control i 
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familiar people Shock-like state 0 
! 
II Hyperalertness Phobic reactions n 
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~ "  D g ~  v~ D ~ / Dizziness 

a n  Signs of severe shock a n  
Excessive dehydration Danger Cardiac arrhythmias 

Collapse from exhaustion 

Blood in stool Difficulty in breathing a n g e l  ~ 

Physical 
FIGURE 7.8 Behavioral, physical, cognitive, and emotional symptoms of critical incident 
stress that require immediate intervention (based on information provided by: (a) J. Mitchell 
and G. Bray, 1990: Emergency Services Stress. Englewood Cliffs: Prentice-Hall, Inc.; and 
(b) U.S. Fire Administration, 1991: Stress Management: Model Program for Maintaining 
Firefighter Well-Being [FA-100]). 

A particularly important  approach to stress management,  which typ- 
ically includes both proactive and reactive elements, is the development of a 
critical incident stress debriefing (CISD) team. 

CISD teams are typically composed of at least one mental health pro- 
fessional and two or more members who may be drawn from emergency 
response personnel, other emergency support  services (e.g., hospital admin- 
istrator), local clergy, and other community services. Some CISD teams serve 
police, firefighters, and emergency response medical personnel in a multi- 
agency and multijurisdictional setting; some operate within the context of a 
single organization. The basic functions of a CISD team generally are: 
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�9 To acquaint personnel with methods for recognizing and reducing 
both on- and off-the-job stress 

�9 To train personnel in the use of specific techniques to reduce stress 
in emergency response situations 

�9 To provide assistance to personnel who are experiencing stress 
�9 To serve as a referral service for personnel who need additional 

support services 

Another approach to stress management in emergency response serv- 
ices is the member assistance program (MAP), which is also sometimes re- 
ferred to as the employee assistance program (EAP). An EAP or MAP is 
essentially a referral program (as opposed to a treatment program) designed 
to assist personnel with respect to personal problems (including drug and 
alcohol abuse) that can affect job performance. Fire service MAPs (addressed 
by NFPA 1500-1987) are sometimes used to promote the general health of 
personnel, including such activities as family orientation and education pro- 
grams on weight control, stress reduction, and hypertension. 

While the recent emergence of such programs as CISD teams and 
MAPs (EAPs) offers many alternative approaches to stress management, it 
must be emphasized that such programs typically require significant time 
and effort to design and implement. Given the very sensitive nature of the 
issues involved and the potential effect of such programs on mental and 
emotional health, no organization should undertake to develop either of 
these programs except with the professional advice of community medical 
authorities and/or professional organizations having direct experience in 
both their design and implementation. 

Audiometric Testing 

While audiometric testing is most often included in standard medical 
monitoring programs, there are many instances where this is not done; there- 
fore, special attention must be given to this issue because it is particularly 
important in emergency response not simply as a matter of the responder's 
health, but also of his or her safety during incident operations. 

In the United States, regulations include specific requirements regard- 
ing the certification of (a) persons performing audiometric testing, (b) testing 
devices and methodology, and (c) types and frequency of audiograms (29 
CFR 1910.95(g)). While such requirements may vary from nation to nation, 
certain aspects of audiometric testing should be emphasized as being of uni- 
versal concern: 

1. The baseline audiogram is a hearing test conducted on an 
employee shortly following exposure to noise above the action level. As 
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TABLE 7.6 Noise Exposure Limits Promulgated by OSHA and 
Recommended by American Conference of Governmental Industrial 
Hygienists 

- -  A C G I H  S t a n d a r d s - - -  

If these levels are exceeded, 
engineering controls will be 

used to reduce sound to 
acceptable levels or hearing 

protectors will be used 

Duration Sound 
(hours/day) Level (dB) 

16 
8 
4 
2 
1 

1/2 
1/4 
1/8 

80 
85 
90 
95 

100 
105 
110 
115 

--- O S H A  Standard - -  

Whenever noise exposures equal or exceed an 8-hour 
time-weighted average (TWA) of 85 dBA, a continuing 
and effective hearing conservation program shall be 

instituted 

implied by the term "baseline," the objective of this audiogram is to define 
the normal hearing capacity of the employee in the absence of any work- 
related impairment. Subsequent audiograms can thereafter be compared 
with the baseline audiogram to detect work-related hearing impairment and, 
therefore, the need for appropriate revisions to response service policies and 
practices regarding hearing protection. Given the importance of the baseline 
audiogram, it is imperative that it be completed before work-related noise 
above action levels (Table 7.6) results in actual hearing impairment. Also 
because noise can cause short- as well as long-term hearing impairment 
(known, respectively, as temporary threshold shifts [TTS] and permanent 
threshold shifts [PTS]), it is necessary that the affected individual avoid or 
otherwise be protected from noise prior to examination for a baseline audio- 
gram. In the United States, the standard requires that the baseline audiogram 
of an employee be established within 6 months (or, where mobile testing 
vans are utilized for the purpose, within 1 year) of the employee's first expo- 
sure at or above the action level and that the employee not be exposed to 
work-related noise for least 14 hours immediately preceding the test. 

2. Subsequent audiograms should be obtained for affected employees 
over short enough time intervals to ensure the early detection of hearing 
impairment. In the United States, the standard rule is that audiograms for 
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employees be obtained at least annually. Longer intervals not only lead to an 
increased risk of permanent threshold shifts in specific individuals, but may 
also result in progressively expanding hearing risks to the emergency re- 
sponse team. 

3. In comparing baseline and subsequent (at least annual) audio- 
grams, the focus is on detecting an impairment of hearing. The action level 
for such a determination is what is called a standard threshold shift which, 
in the United States, is a change in hearing (relative to the baseline audio- 
gram) of an average of 10 dB or more at 2000, 3000, and 4000 Hz in either 
ear. American OSHA regulations also provide for (but do not mandate) the 
standardized adjustment of annual audiograms for the aging process in mak- 
ing the determination of a standard threshold shift. The safety officer is 
advised that the decision as to whether or not to adjust annual audiograms 
for age should not be left to medical judgment alone because this decision 
has broad implications that go well beyond the professional purview of any 
attending physician, including: 

A. Correcting an annual audiogram for aging is basically equivalent 
to lessening any observed difference between baseline and annual 
audiograms, and this, in turn, results in the removal of a possibly 
desirable safety margin. Of course, by not correcting for age, the 
safety officer may cause an age-related hearing loss to be falsely 
attributed to workplace exposure. 

B. Even where there may be good reason to exercise this option, 
serious consideration should be given to the relevance of the data- 
base used to perform the age adjustment. For example, are the 
data (even if provided by regulatory authority) biased to particular 
national, cultural, or other social (including gender) groups? Is the 
database current? What is the extent of professional consensus 
regarding both the utility and the limitations of the database? 

4. Where the comparison of an employee's baseline and annual au- 
diogram reveals a standard threshold shift, it is the obligation of the em- 
ployer to take immediate responsive action. The first action is, of course, 
informing (in writing) the affected person. The second action is implement- 
ing "appropriate" correction. Determining what constitutes appropriate cor- 
rective action is certainly highly problematic because it encompasses not only 
regulatory mandates, but other considerations well. Whether corrective ac- 
tion can be taken without continuing to place other responding team mem- 
bers at risk due to potential failure in communication with hearing-impaired 
personnel is certainly of major concern in any emergency response service. 

If a standard threshold shift is attributed to or aggravated by the noise 
attendant to work-related noise, American OSHA regulations are clear 
about several required corrective actions, including: 
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�9 Other personnel who work under similar work-related conditions 
as those persons affected by a standard threshold shift and who do not use 
hearing protectors will be fitted with hearing protectors, trained in their use 
and care, and required to use them 

�9 Other personnel who work in similar work-related conditions as 
those persons affected by a standard threshold shift and who do use hearing 
protectors will be refitted and retrained in the use of hearing protectors and, 
if necessary, provided with protectors offering greater noise attenuation 

�9 The person affected by the work-related standard threshold shift will 
be referred to a clinical audiological evaluation or otological examination 

PROGRAMMATIC REVIEW 

Once implemented, a medical surveillance program must be viewed 
as an essential lifeline for emergency response personnel and should therefore 
be carefully monitored for effectiveness and efficiency. It is especially impor- 
tant that there be at least an annual review of the entire program, with 
particular care given to the following items: 

1. A case-by-case review of any incident involving any aspect of the 
surveillance program, including episodic exposure to hazardous agents, medi- 
cal monitoring data that required specific follow-up actions, and discernible 
trends in the frequency of episodic events or in monitoring data that may 
signify the need to review operational response procedures, the use of personal 
protective clothing and equipment, and personnel training requirements, 

2. The need to include newly developed medical monitoring tests or 
to delete or modify other tests (e.g., frequency, methodology) in light of state- 
of-the-art developments in medical surveillance, changes in response service 
responsibilities and capabilities, or changes in regulatory requirements or 
applicable health and safety standards, and 

3. Performance evaluation of medical service contractors, including 
attending physicians and analytical laboratories, with particular emphasis 
on (a) the timeliness, comprehensiveness, and clarity of written reports and 
recommendations, (b) adequacy of technical and scientific documentation, 
and (c) satisfaction of response personnel. 

It is recommended that, during this annual programmatic review, 
contracted medical service personnel be requested to (a) present an oral re- 
view of findings to date regarding their own quality-control management 
studies, and (b) discuss their own recommendations regarding any potential 
changes in the surveillance program. 




