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INTRODUCTION





	Occupational medicine can be defined as the treatment and prevention of illness/injury in the work envi�ronment.  Flight medicine is a subspecialty of occupational medicine.   Our skills are in the area of observing the healthy patient (the flier) in working/flight environments (i.e., high altitude, acceleration, noise, temperature extremes).  We are geared to observe the earliest warning signs of and prevent dysfunction and intervene early to prevent loss of life or resources.  The practice of operational medicine (combination of flight and occupa�tional medicine for active duty personnel) in the United States Air Force (USAF) is the same, except that in�stead of only aircrew, we also look  at maintenance crews and those people in other high risk areas.  United States Air Force bases provide ample opportunity for the flight surgeon (FS) to practice flight and occupational medicine.  There are many locations on base where a worker could be exposed to toxic chemicals, radiation sources, microwave sources, high noise sources, temperature extremes, explosives, and poor or low light condi�tions.   These high risk areas are where the flight surgeon's expertise is needed.





	To do everything that a good operational/occupational medicine program requires would exceed the local flight surgeons' ability and knowledge if they were the only players.  Fortunately, there is a team of specialists who help the flight surgeon (FS) carry out the program.  Each of these specialists will be described, detailing  what their specialty is, how this specialty feeds into the occupational medicine program, the level of education, how they help, and areas where they need the flight surgeon's help to accomplish their part of the mission.











STAFF AND RESPONSIBILITIES





The Bioenvironmental Engineer Program


	The Bioenvironmental Engineers (BEEs) are a key element of the occupational health program (OHP).   They are similar to the industrial hygienist in the civilian world.  It is their job to evaluate the workplace for hazards and potential hazards.  The flight surgeons will base many of their rec�om�men�da�tions for medical sur�veil�lance activities and physical exams on the information provid�ed by the BEEs. 





	The base level BEE  is often a young lieutenant or captain with less than 5 years of experience. All base BEEs must have an engineering degree, or an undergraduate degree in physical sciences with a masters in in�dustrial hygiene. Initially, they generally have little or no background in anatomy,  physiology, or toxicology.  Their USAF training consists of a 19-week course given at the USAF School of Aerospace Medicine (USAFSAM). The course's objectives are to prepare the new engineers, with widely varying backgrounds, for their responsibilities to anticipate, recognize, evaluate, and control occupational and environmental hazards which may be caused by peacetime USAF activities and to assume their responsibilities for medical readiness.  Within the BEE career field there are several subspecialties.  These subspecialties include industrial hy�giene, health physics, and environmental engineering. The progression of the career BEE is similar to other specialties in the health care arena.  The initial assignment of the new BEE is usually as a junior BEE at a  larg�er base.  If new BEEs have had prior experience in industry or as a USAF bioenvironmental engineering tech�nician, they may be assigned as the single BEE at base level.  More experienced BEEs are usually as�signed as the single BEE at a small installation, or as the senior BEE at a multiple-BEE base.   At pres�ent over 50% of BEEs, at the Cap�tain level or great�er, have advanced degrees.   Some�where in the tenth to twelfth year the BEE be�comes more man�agement ori�ented and will be either in charge of a large BEE shop, at a con�sulting laborato�ry, or in a staff po�sition.





	It is also important to know the education and expertise of the BEE technician. The BEE technicians are all high school graduates with good grades in  math and science.  After basic training they attend a 17-week course at USAFSAM; however, it is expected that they will also get significant on-the-job training (OJT). Besides OJT, the BEE technician must complete the CDC (Career Development Course) for upgrade training.  Once they become senior airman, they can return to USAFSAM for continuing education.  In addition, there is a correspondence course for upgrade of their knowledge. At the SSgt or TSgt level about 10% of the techni�cians have a bachelors degree (however, not necessarily engineering related ). 





	The BEEs' main input into the occupational health program is the workplace evaluation.  All workplaces require an annual survey; this includes administrative and industrial workplaces.   Since the po�ten�tial for oc�cupational haz�ards in admin�is�trative areas is lower, these sur�veys gen�eral�ly have a lower priori�ty and may be ac�complished on a com�plaint-driven basis.  Most BEE re�sourc�es are devoted to moni�toring in�dustrial workplaces since the potential for oc�cu�pa�tional illness is much greater in these shops.  The size of the pro�gram varies with the mis�sion and size of the base. The BEE is re�sponsi�ble for recognizing po�tential hazards, quantifying them through measurements, evaluating the hazard by comparing measurements to established health-based standards, and recommending controls where necessary.  All chemi�cal, phys�i�cal, and bio�logi�cal agents are as�sessed.  This anal�ysis com�mon�ly in�volves the mea�surement and as�sess�ment of inha�lation and skin contact haz�ards, ra�dia�tion (ion�iz�ing, radiofrequency, lasers, ultra�vio�let), ther�mal stress, noise, ventila�tion systems, and illu�mina�tion.  The eval�u�ation phase includes the evaluation of existing con�trol mea�sures and their effective�ness.  Recommendations for  new con�trol mea�sures, in or�der of preference, are: 


		1). substitu�tion of a less toxic chemi�cal or less hazard�ous equip�ment, if pos�sible


		2). isolation of the pro�cess  


		3). engi�neering controls


		4). chang�ing work practices (such as reduc�ing the amount of time that any one worker is ex�posed to the agent of con�cern)


		5). personal protec�tive equip�ment.


�



Worker education is an important con�trol mea�sure.  The BEEs and public health offi�cers (PHOs) work together  to identify the type of occupa�tional health training re�quired in each of the industri�al shops dur�ing their surveys.


  


	Along with providing workplace evaluations, the BEE's duties also include sampling ground wa�ter, moni�toring potable water supplies,  managing hazardous materials,  and providing expertise during accidents or in�cidents involving nuclear, biological, or chemical (NBC) contamination during peacetime or deployed situa�tions.  Ad�di�tional�ly, the BEE is also in charge of oth�er spe�cial pro�grams of which the flight sur�geon should be aware.  The fol�low�ing para�graphs give a brief ac�count of some of these programs:





Occupational Health Programs:


	a. Worker Right to Know: The BEE is responsible for communicating information to workers regard�ing real and potential hazards which exist within the workplace.  The Hazard Communication Program (HAZCOM) is an important part of "Worker Right-to-Know".  The BEE is responsible to maintain a listing of all Material Safety Data Sheets (MSDS) and ensure that each worker has access to appropriate MSDS in the work area. 


	b. Respiratory Protection Program: The BEE will determine appropriate levels of respiratory protection and where respirators are to be used based on air monitoring results and associated hazard assessments.  In addition, the Bioenvironmental Engineering Section (BES) will provide both initial and annual fit testing for all individuals on the Respiratory Protection Program, instruction on proper care and use of the respirator, and will maintain appropriate documentation of individual testing and training.  Annual training for the work�er is pro�vid�ed by the su�per�vi�sor.  The BES will provide annual train�ing to super�vi�sors.


	c. Hearing Conservation Program: The BEE monitors and identifies hazardous noise areas and reports these areas to the Aeromedical Council.  The BEE recommends engineering controls and appropriate levels of hearing protec�tion.





Environmental Protection Programs:


	a. Waste Minimization:  The BEE assists Civil Engineering (CE) with performing life cycle cost anal�ysis for hazardous waste streams.  This helps to identify "environmentally friendly" products which can be used to achieve mission objectives, while at the same time minimizing amounts of hazardous waste prod�uced.


	b. Installation Restoration Program (IRP): DoD equivalent of the US EPA Superfund Program.  The BEE is responsible for long term monitoring at sites contaminated by past dumping.  The BEE may also assist CE to locate suspected dumping sites.  


	c. Asbestos Program: The BEE helps CE determine where asbestos may be present in materials located in base facilities, performs material hazard assessments, and assists CE in adequately protecting workers per�forming asbestos abatement operations; also performs clearance monitoring in buildings where abatement op�erations have been completed.  


	d. Lead Program: The BEE performs surveys to determine where lead containing materials are present in base facilities, primarily in those facilities frequented by young children.  The BEE also performs occupa�tional exposure monitoring for workers performing tasks which disturb lead-based paint.  


	e. Miscellaneous Programs: The BEE monitors compliance with the Clean Air Act; monitors waters en�ter�ing and leaving the installation for compliance with the National Pollutant Discharge Elimination System (NPDES) permitting requirements; monitors potable drinking water for compliance with the Safe Drinking Wa�ter Act (SDWA); and assists CE in complying with the Resource Conservation and Recovery Act (RCRA).





Health Physics:


	a. Radon Assessment and Mitigation Program (RAMP): This program identifies those buildings with high concentrations of radon.  These high risk areas are mitigated by CE to decrease the exposure.  Follow-up measurements are also done by the BEE.


	b. Permitting of Radioactive Materials: The BEE is responsible for maintaining current permits for radioactive materials through the USAF Radioisotope Committee (RIC).





	The BEEs are an essential part of the occupational health team but they cannot do it alone.  Because the BEEs at base level are often junior in rank they are dependent on the FS to add emphasis to their recommen�dations.  They need to have the FS accompany them on shop visits.  They also need FS to be advocates for funding, convincing senior ranking wing staff officers of their positions, and obtaining necessary equip�ment. The flight surgeons must be aggressive in these areas.  Re�mem�ber, they are part of the team and need your support.





The Public Health Officer


	The primary role of the public health officer (PHO) is occupational illness prevention.  PHOs educate indi�viduals on workplace hazards and protective measures, manage occupational physical examinations, and per�form disease surveillance including shop trend analyses.  Specific public health programs are outlined in the para�graphs be�low.





	Occupational Physi�cal Ex�aminations: PHOs are the lead agent in the Occupational Physical Examination Program.  They establish an Occupational Health Working Group (OHWG) to review industrial hygiene sur�veys and determine physical examination content.  Members of the OHWG include representatives from  Pub�lic Health, Bio�en�vi�ron�mental Engineering, Physical Exams, and Flight Medicine.  The PHO updates AF form  2766, which outlines the physical examination content at least annually.  He/she maintains a database of per�sonnel requiring occupational examinations, and works closely with the Physical Examination Section to en�sure examinations are accomplished and the abnormal findings are appropriately addressed.       


  


	Hazard Communication Program (HAZCOM): Hazcom is the "worker's right-to-know".  It is an OSHA reg�u�lated program designed to inform workers of the chemical/material hazards in their workplace and the mea�sures they need to take to protect themselves.  Work areas requiring hazcom are primarily identified by Bioen�vironmental Engineering.  The role of the PHO is to advise and assist organizational commanders in ef�fective hazcom training.  Additional training requirements are identified during shop visits.  





	Fetal Protection Program: Pregnant civilian and military workers are referred to Public Health by their supervisor or their OB-GYN provider.  The PHO consults with the worker, the su�per�vi�sor, and the BEE, to determine po�tential hazards in the workplace.  Based on the hazards identified, the PHO in�forms the phy�si�cian of the haz�ards to the moth�er and the fe�tus and sug�gests a pro�file rec�om�men�da�tion. They on�ly rec�om�mend, the final au�thority rests with the patients' physi�cian.  However the PHOs try to work with the physi�cian so the worker may stay pro�ductive as long as is feasi�ble.  Flight sur�geons need to re�mind the profes�sional staff to send refer�ral re�quests on active duty military who are pregnant to the PHS to initiate the pro�cess. Simi�lar con�sultation is pro�vided for civilian workers.





	Hearing Conservation Program (HCP): For those workplaces enrolled in the HCP, Public Health ensures audiometric testing is conducted annually.  Additionally, Public Health provides education and ear plug fit testing for workers initially enrolled in the HCP and whenever hearing losses are identified on annual exami�nation. 





	Occupational Illness and Injury Reporting: Health Care Providers refer known or suspected cases of occu�pational illness to Public Health on an SF 513 (Consult Form).  Occupational injuries are reported to Base Safety and not through Public Health.  Public Health in�ter�views the pa�tient and co�or�dinates an investigation of the work area with Bio�en�vi�ron�mental Engi�neering to identify and cor�rect causal fac�tors.  Public Health reports oc�cupa�tional ill�nesses to the Air Force Occupational Illness Data Registry (OIDR) on an AF form 190 and main�tains a copy in their file.  Flight sur�geons should remind the professional staff to be vigilant for ill�ness�es with a possible occupa�tional component and to refer these cas�es to Public Health. 





	Like the FS, the PHO has many hats to wear, and occupational medicine is just one.  The FS can make the PHO's job easier by being an active participant in all aspects of the Occupational Health Program and an advocate for the PHO to the pro�fes�sion�al staff. 


 


The Physical Examination Section


	The technicians who make up the physical examination section (PES) work directly for the flight surgeon.  Their contribution to the OHP is to schedule and accomplish the necessary physical examinations.  They also screen incoming and outgoing records to assure that those on a specialized follow-up program have their records annotated so they can be followed at the new base.  The 4FOX1 tech�ni�cians receive no formal training in occupational medicine, other than hearing conservation.  It is expected that the technician will receive significant OJT upon arrival at their base. The flight surgeon must take an ac�tive role in this training. The FS teaches technicians to take a useful occupational medicine history.  The also teach them to ask the appropriate follow-on questions.   The time invested will reap great benefit.  The PES is a member of the team and the technician should accompany the FS on shop visits.  It gives the technicians valu�able exposure to the people they will see later, putting their role in perspective.  It gives them a greater appre�ciation of the hazards in the workplace. The end result will be considerably better trained individuals who are motivated to making the program succeed.





The Flight Surgeon


	The FS is the key to the success of the program.  Occupational Medicine is not the BEE's program or the PHO's program, it is an Aerospace Medicine Squadron (AMS) program and the FS is the leader of the team.  The success of the program will vary proportionally with your attitude and willingness to accomplish the mis�sion. The FS needs to appreciate how this aspect of the AMS can add to the overall mission.  Flight surgeons cannot get so involved in the glamour of flying as to miss an equally important aspect of aerospace medicine, the occupational health program.  The maintenance people's performance does have an impact on the mission.  We, as the FS, are interested in all aspects of flying, which includes non-flying support personnel. Flight sur�geons who do not grasp this point are not doing for their patients, the wing, or the USAF,  what they are paid to do: To keep the total force ready to fly and fight.











REGULATING AGENCIES





Federal Government


	Until the 1970s, no general federal mandate existed regulating occupational exposures in the workplace.  That's not the case now, as the USAF is expected to abide by all government regulations pertaining to occupational safety and health.  The Occupational Safety and Health Administration (OSHA) cannot perform inspections which involve government workers as their du�ties relate to the military installation.  However, since most bases employ general contractors and civilian un�ion workers to varying degrees, a base may find itself subject to an OSHA inspection for these activities.  The USAF is not liable for violations committed by non-government workers.  However, once an OSHA compli�ance officer is on base, he/she is authorized to report any violation which is noted; this includes those commit�ted by government workers.  This sec�tion will ex�plain brief�ly who the ma�jor play�ers are and how they can in�ter�act with your pro�gram.





	At the turn of the 20th century with industry booming in the United States and Europe, people started to recognize illnesses which were a direct result of work.  Further, it was realized that in most cases workers had no recourse of action if they felt that they were being unduly exposed to a noxious agent.  In the early part of this century, however,  workman's compensation acts were passed.  Basically, these statues stated that an in�jured  worker could not sue the company under common law and that the industry would have to pay a premi�um (like insurance) to ensure that any injured worker could be compensated.  The benefit of this plan was that regardless of who was at fault, the worker was compensated if the injury occurred on the job.  A benefit to the company was that their risk in theory was quantified: They could not be sued except for malicious acts.  When recognized health preserving practices are intentionally ignored and injury results, the corporation, chief execu�tive officer (CEO), and Board of Directors may be sued for intentional harm.  In addition, various criminal charges may result. In the late 1950s and early 1960s the widespread feeling that the environment could repre�sent a health hazard helped create the "Clean" acts (e.g., Clean Water Act, Clean Air Act, etc).  On the coat tails of this movement people became concerned about the workplace. The Federal Metal and Non-metal Mine Safety Act was passed in 1966, the Federal Coal Mine Health and Safety Act was passed in 1969, and finally in 1970 the Occupational Safety and Health Act (OSHAct).  The OSHAct was revolutionary in that prior to its passage it was assumed industry took care of its workers; the OSHAct now mandated it.  The OSHAct was passed to "as�sure as far as pos�si�ble every work�ing man and woman in the Nation a safe and healthful working condition and to pre�serve our hu�man re�sourc�es."  To ac�complish this, the Act pro�vided for two orga�ni�za�tions, the Oc�cu�pational Safe�ty and Health Ad�min�is�tration (OSHA) and the Na�tional In�stitute for Occupa�tion�al Safety and Health (NIOSH).  The NIOSH is the research arm and is part of the De�partment of Health and Hu�man Ser�vices (HHS).  The OSHAct also al�lows states to design their own set of regulations as long as they are at least as stringent as OSHA.





	OSHA: OSHA is part of the Department of Labor and is the regulatory arm of the OSHAct. OSHA’s char�ter is to:


	-encourage employers and employees to reduce workplace hazards and to implement new or im�prove ex�ist�ing safety and health programs; 


	-provide for research in occupational safety and health; develop innova�tive ways of dealing with occupational safety and health problems; 


	-establish "separate but dependent responsi�bili�ties and rights" for employers and employees for the achievement of better safety and health condi�tions; 


	-main�tain a reporting and recordkeeping system to monitor job related injuries and illnesses; 


	-establish training pro�grams to increase the number and competence of occupational safety and health personnel; 


	-develop manda�tory job safe�ty and health standards and enforce them effectively; and, 


	-provide for the development, analysis, evalu�ation, and approval of state occupational safety and health programs.  


	Currently NIOSH con�ducts the re�search in oc�cupational safety and health. 


 


	The OSHAct applies to all workers except those who are self-employed, work at farms which em�ploy only immediate family members, and federal employees already protected by other statutes.  Ad�di�tion�ally, as a mat�ter of lo�gistics, only busi�nesses with 10 or more em�ploy�ees are in�spect�ed regu�larly unless a com�plaint is made by the worker.





	OSHA promotes a "safe and healthful working condition" by setting standards.  These standards may re�quire practices, means, methods, or processes to reasonably and ap�pro�pri�ately pro�tect work�ers on the job.  Standards can establish the maximum allowable exposure, process used, or type of protective equipment em�ployed.  In the absence of a standard, the Gen�er�al Duty Clause takes effect: this states "...each em�ploy�er shall fur�nish...a place of em�ployment which is free from rec�og�nized hazards that are caus�ing or are like�ly to cause death or serious physi�cal harm to his employees".  In certain situations the General Duty Clause may take pre�cedence even if a standard exists.  Standards can be proposed by OSHA, the Secretary of HHS, NIOSH, state or local governments, any recognized standard producing agency, an employer, labor representatives, or any interested person.  When OSHA intends to create a new standard, or propose an amendment to an existing one, it must publish the proposal or change in the Federal Register as a Notice of Proposed Rulemaking (NPR).  Interested parties have 30-60 days to submit information for consideration or request a hearing if one has not been scheduled.  No standard may be promulgated or changed without consideration of submitted comments.  After promulgation a standard may be challenged in the U.S. Court of Appeals.  However, during the appeal process the standard is enforced unless the court specifically states otherwise.  Occasionally, OSHA may establish a temporary standard that takes effect immediately and remains in effect until a permanent stan�dard is promulgated.  These emergency standards are used when data determine a particular agent is carcino�genic or there is an extreme change in the interpretation of toxicological data.    


�



	OSHA also has the power to enforce its standards through workplace inspections.  An OSHA compliance officer usually has a background in occupational health and safety, and has received specialized OSHA train�ing.  Inspections are authorized without advance notice, but the employer must consent to the inspection.  If the employer does not consent, OSHA must get a court warrant and show probable administrative cause or evidence of a violation.  There are approximately 1,500 Federal OSHA inspectors, plus another 2,000 inspec�tors in state-run programs; clearly not enough to inspect the 5 million industrial workplaces in the U.S.  Con�sequently, inspectors target industries with an increased danger to health, increased injury or illness rates, or employee complaints.


  


	OSHA can fine an employer for a willful violation; i.e., a violation where the employer willfully exposes an employee to a known hazard.  Less severe penalties can be exacted for "serious" or "less than serious" vio�lations.  OSHA acknowledges it cannot inspect every workplace, so it encourages voluntary compliance.  To aid employers, OSHA retains consultant teams to assist in setting up a compliance program.  These teams can inspect a workplace and alert the employer to deficiencies.  If deficiencies are corrected within a reasonable time, no penalty is initiated.





	OSHA can affect the occupational program at your base.  If OSHA wishes to inspect a USAF facility, they must notify the base of their intentions.  If your base is inspected, go along with the base commander's repre�sentative (almost always the BEE), and listen and help the representatives as much as possible.  Also, the oc�cupational illness records that the PHO maintains will probably be audited, so help the PHO.  Do not let any aspect of what the inspector is doing pass you by.  Remember that if you or your staff disagree with the inspector’s findings or recommendations, you can appeal.  Their inspectors are not perfect.  If you feel your base may have numerous problems, request a consultation from your major command (MAJCOM) or the Armstrong Laboratory (OEM), rather than OSHA.  


   


	NIOSH: NIOSH is the research arm of the OSHA. The major responsibilities of NIOSH are to:


	-investi�gate workplace illnesses and accidents; 


	-determine potential hazards of substances, practices, or conditions; 


	-per�form research;  


	-develop criteria documents which recommend exposure levels to hazardous chemicals;


	-pro�vide education for industrial hygienists, nurses, toxicologists, and physicians.





	The criteria documents provide data on chemical and physical hazards, based on best available sci�entific information.  They can be used by OSHA to help in establishing health-based standards, and are a valu�able tool to help the Flight Surgeon establishing an occupational medicine program.  NIOSH encourages and responds to industrial hygiene and toxicology questions of a general nature, and also maintains a database list�ing trade names for commonly used chemicals.  





	NIOSH can also do workplace evaluations.  Their recommendations are not enforceable; however, if they find a serious violation that you do not immediately fix they will, (and do), report it to the employees and the Department of Labor.





	OSHA has mostly a safety oriented staff, whereas NIOSH is more oriented to the researcher or health care provider.  Use NIOSH and OSHA as resources. They can be very helpful.





Independent Agencies


	The American Conference of Governmental Industrial Hygienists (ACGIH) was formed in 1938 by a group of industrial hygienists engaged in activities in government service.  The ACGIH is an organization, "devoted to the administration and technical aspects of occupational and environmental health".  In the last 50 years ACGIH has devoted itself to all aspects of worker health and provides a forum for exchange of ideas, information, and analytical techniques.  One of the major contributions of the ACGIH has been annual publi�cations of a booklet titled "Threshold Limit Values (TLV) for Chemical Substances and Physical Agents and Biological Exposure Indices".  The ACGIH is a professional society, and as such, has no legal power.  How�ever, the "TLV Manual" is recognized as a fundamental reference in any successful occupational medicine pro�gram and has been incorporated into AF policy in AFOSH Standard 48-8, Controlling Exposures to Hazardous Materials.  





United States Air Force Agencies 


	The Armstrong Laboratory (AL) located at Brooks AFB is the Air Force equivalent to NIOSH.  The divi�sions of AL which will be of primary interest to the Flight Surgeon are Occupational Medicine (OEM), Bio�environmental Engineering (OEB), and Analytical Services (OEA).   


	a. The Occupational Medicine Division is made up of occupational medicine physicians, BEEs and PHOs.  It is divided into 3 branches, Industrial Hygiene, Ergonomics, and the Agency for Toxic Sub�stances Disease Registry (ATSDR).  Of particular interest, the Environmental Sciences Branch of the Occupational Medicine Division is tasked with providing AF liaison between base activities and the Agency for Toxic Sub�stances Disease Registry.  ATSDR is tasked with performing a public health assessment of all National Priorities Listing pollution sites including those on AF bases.  The Environmental Sciences Branch will provide experts in risk assessment and toxicology to assist ATSDR in data collection and review.  The branch will also pro�vide expert review of ATSDR documents prior to release for public comment.   


	b. The Bioenvironmental Engineering Division is composed of BEEs with expertise in all aspects of environmental engineering, plus experts in radiation dosimetry and radioanalytical techniques.    


	c. The Analytical Services Division can provide analysis of occupational and environmental samples using certified, approved analytical methods.  OEA is an American Industrial Hygiene Association (AIHA) and Environmental Protection Agency (EPA) accredited laboratory. 


  


	The people at AL can assist you with different levels of help ranging from simply answering ques�tions to dis�patch�ing a team to help in clean up or investigation of an accident involving chemical hazards or occupa�tional and environmental exposures.  Al�so, the lab per�forms many of the studies that your BEE sends for eval�u�a�tion. 





�



PRINCIPLES OF DIAGNOSIS





General


	Occupational disease diagnosis is a very important component of your job as a flight surgeon.   A mis�di�ag�no�sis may risk the health and safety of your patient or may even expose the USAF to a lawsuit.   Even the most knowl�edge�able flight sur�geon will be challenged by the responsibilities.  To aid in avoid�ing many of the more common pit�falls, here are some major points that should be kept foremost in mind.





	The biggest stumbling block for physicians is that occupational diseases often look like their  nonoccupa�tional counterparts.  Although a few chemicals or agents have a specific toxicity, most chemicals cause specif�ic reactions in the body.  Complicating matters further, many nonoccu�pa�tion�al ex�po�sures act syn�er�gis�ti�cal�ly with occupational factors to produce the disease.  This complication makes identi�fica�tion and treat�ment more complex.





	Diagnosis is further complicated because some occupational factors of importance may be hard to ascertain by the clinician or may not as yet be known to be a biological hazard.  This complication is a real problem since much of the data on the thousands of toxins produced each year is absent.  It is possible for the flight surgeon to discover new biologically significant effects of a chemical agent.  Even in the case where it is known that there is a toxin that causes an event, the latency period may be so long as to cloud the picture.  A worker with an illness today may have had that illness, not from a current exposure in the present workplace, but from an exposure years in the past.


 


	The final caveat is to ensure there has been an exposure.  This point may seem very elementary, but often workers will think they have an ailment (because a buddy in another shop doing the same thing had it) when indeed there is no exposure history.   Symptoms are related to dose and time of exposure.  If there is no expo�sure then the ail�ment is not occupational.





History


	Like all aspects of medicine, the health history is the cornerstone.  Without a complete health history you will not have the needed baseline to determine a change in a worker's health. Equally important is an occupa�tional work history.  Without this history you will lack the clues to the correct diagnosis.  The occupational history must contain, as a minimum, a list of all jobs and what the patient did in those jobs (not just job ti�tles), any known hazards, (be sure to ask about physical hazards such as heat, cold, nonionizing or ionizing radiation, vibration (like a jackhammer), repetitive movements (typing or assembly line work)), and how long the patient held each job. Also, you need to document all hobbies and associated hazards, as well as medica�tions taken. Remember to ask about moonlighting or hobbies.  The lead poisoning may not be from the USAF job but from the lead paint used at home or during an extra job. The workers' habits are equally important.  Are  they  smokers? How much alcohol do they consume? All of these elements may be confounders or syner�gistic agents. 


 


	When workers come in with a complaint, question them  thoroughly.  The history may be the only clue to the offending agent. Ask when do symptoms occur? During the job? After work? Only on the weekends? Only on the first workday? Each of these questions will give you a clue to the agent.  





	For all workers a complete review of systems can give helpful epidemiologic data.  Particularly ask about colds, upper respiratory infections (URIs), bronchitis, and asthma.  Lung illnesses are the most often misdiag�nosed occupational illness.  Ask about skin diseases.  The nonspecific rash or itching or redness may not be the dry weather, it may be a reaction to the new chemical used in the workplace.  This section may also clue you into areas that need attention in a shop.  If several workers all complain of episodes of back or neck strain it may be that the shop is a candidate for some ergonomic changes.  Also remember to ask about general health and behavior. Are the workers more easily fatigued?  Do they tell you their spouses think they are more irritable than normal, do they seem like they are not as "sharp" as they used to be?  These can all be clues to hazards in the workplace. If a lot of workers are complaining in one area, again, it may be a vital clue to pos�sible problems. This review of systems may also help you detect workers under increased stress and allow you to do early intervention before the condition deteriorates. Remember that when working with military patients, they may down play their symptoms. This behavior is often the case if everyone is being affected in the shop (another reason to make shop visits). Be thorough and get all the information you need. You decide if it is relevant, not the worker.





	The physical examination will often be unremarkable.  Generally speaking, the physical exam is suggestive at best, while the history is much more important.  As a rule, pay close attention to skin, hair, eyes, ears, throat, lungs, musculoskeletal, and he�matopoietic systems.  Often the earliest signs of change will be discovered in one of these areas.





	Lab data is often less useful than the physical examination. There are some specific tests for certain agents: zinc protoporphyrin for lead and pseudocholinesterase for organophosphate exposure are examples.  For the most part you will be looking at nonspecific changes such as decreased PFT, decreased blood count, or increased liver enzymes.  





	To make that final diagnosis you will have to be somewhat of a detective putting together the clues from the history, the physical, the lab, your knowledge of the toxicology of the suspected agent or agents, and your knowledge of the working conditions of the offending shop.  If any aspect is missing, the diagnosis may be elusive.  Remember to keep a high level of suspicion and visit shops regularly.  This approach will often save you time and embarrassment.  Lastly, if a patient comes in with an illness of unknown etiology, think workplace exposure.





Conflicts


	Before closing this section it is important to discuss one more vital issue.  As physicians we are tradition�ally the patient advocate.  As a flight surgeon and the occupational medicine physician, we are also the USAF's advocate.  This dual role can make your life quite uncomfortable. Your decisions about workers could end their livelihood.  On the other hand, to let a person stay in an area where illness is being induced, harms the individual and may prevent a more capable individual from being hired, which then hurts the USAF in its overall mission.  Because of this perceived power, often a worker will not want to be totally honest with the physician.  You need to be aware of this resistance.  Fortunately, as flight surgeons, we are aware of this type of resistance from crewmembers; but you need to make sure you also understand it from the noncrewmember point of view.  The solution to the problem is the same in both cases.  Spend time with your patients.  Go to the shops. Let them know you are interested in them and their overall well-being. Be visible.





	There will be times you will have to be the bad guy and recommend that for safety or health reasons a person must change occupations.  That task is never easy but it is your job.  The U.S. Air Force pays you to make those decisions.  Only the doctor will know the level of impairment and/or disability.  If you are consis�tent and your facts are strong you will have significantly fewer problems.  The other part of being the USAF advo�cate is to con�vince management personnel they need to change a shop.  Trying to convince a commander or the engi�neers that they need to change a process, buy a more expensive less toxic substance, or obtain bet�ter pro�tective equipment is no easy task.  At times, as the physician it seems logical to you to change a pro�cess be�cause people are being injured. However, it may not be as obvious to the commander.  You will succeed more often if you can show the commander how it will save time and money in the long and short run.  In cas�es like this, involving the Aeromedical Council will add clout to your recommendations.





	As the physician you wear two hats, as an advocate for both your patient and the USAF.   Be true to that calling, get out into the workplaces, be fair, and con�sistent. You may have to go to the lion's den once or twice, but if you follow all that you have been taught you will be prepared and all parties involved will benefit. 











PRINCIPLES OF SURVEILLANCE 





Exposure Values


	When trying to decide whether to remove an individual from a workplace, to institute some engineering control, or to increase personal protection, you must understand how exposure levels are determined.  Occu�pa�tion�al Medicine is far from being cookbook medicine.  Complete understanding of the development of these expo�sure val�ues is essential.





	This section will discuss: Time Weighted Aver�ages (TWAs), Permissible Exposures Limits (PELs), Recom�mended Exposure Levels (RELs), Ac�tion Levels (ALs), levels which are Im�me�di�ate�ly Dan�gerous to Life or Health (IDLH),  Thresh�old Limit Values (TLVs), Short Term Ex�posure Lim�its (STELs), TLV-Ceiling values (TLV-C), and Oc�cu�pa�tion�al Exposure Limits (OELs).





	The Time Weighted Average is the basis for determining chronic exposure.  The TWA is the summation products of individual exposure concentrations (C) and times of exposure (T) divided by the total time of ex�posure (8 hours for a typical workday).  For example, a work�er is work�ing with hexyl-meth�yl-death (HMD) and the TLV is 8.0 ppm.  If the worker was ex�posed to 10 ppm of HMD for 3 hours, then 5 ppm for 3 hours, then 0 ppm for 2 hours, the 8 hour TWA would be (10 x 3) + (5 x 3) +( 0 x 2) = 30 + 15 + 0 = 45  di�vided by 8 (hours)= 5.6 ppm.  The PEL or TLV of 8 ppm is not exceeded.  It is im�portant to re�alize that excur�sions above the limit are al�lowed as long as the TWA is not exceeded.





	In theory, one could be exposed to HMD for 1 hour at 64 ppm and not exceed the limit (64 divided by 8 = 8.0)  Fortunately, the TWA is not the only parameter used when trying to determine if exposures are above " safe levels."  The additional safety values will be mentioned within the discussion of the types of limits.





	Permissible exposure limits (PELs) are promulgated by OSHA and are enforceable by law IAW 29 CFR 1910.  PELs are TWA concentrations which must not be exceeded during an 8-hour work shift of a 40-hour workweek.  A prefix "ST" preceding a PEL designates a short term exposure limit, or STEL.  A STEL is a 15-minute TWA unless designated otherwise.  A pre�fix "C" preceding a PEL in�di�cates a ceiling val�ue; this is an ex�po�sure val�ue which must not be exceed�ed dur�ing any part of a workday.  There are cases where NIOSH will pub�lish a rec�ommended stan�dard.  Since it is the re�search arm of OSHA it cannot enforce its rec�ommen�dation so they are called Rec�om�mended Expo�sure Lev�els (RELs) until adopted or changed by OSHA.  The RELs can have 8 or 10  hour TWA and ceiling lev�els.  The PELS and RELs are printed in The NIOSH pocket guide to Chemi�cal Hazards.





	Action Levels are values of one half the PEL.  An Action Level is used to alert the occupational medicine team of a possible need for heightened awareness.  Some decisions for exposure at or above the Action Level are mandated by OSHA, but often initiatives for exposure at the Action Level will be determined by the BEE, PHO, and FS.  Actions can take the form of increased industrial hygiene monitoring, increased medical sur�veillance, or biological monitoring. 


 


	Immediately Dangerous to Life and Health (IDLH): IDLH levels represent the maximum chemical con�centration from which, if a respirator failed, one could escape within 30 minutes without a respirator and with�out experiencing any escape-impairing or irreversible health effect.  If the ma�te�ri�al is car�ci�no�gen�ic there is no IDLH. IDLH and other exposure standards do not apply during emergen�cy proce�dures.





     The Threshold Limit Value-Time-Weighted Averages (TLV-TWAs) are established by the ACGIH; they are 8-hour TWA exposures to which, "nearly all workers may be repeatedly exposed, day after day, with�out ad�verse effect."  The TLV is not a legal standard, but is accepted for use by the Air Force when the TLV and PEL conflict, and the TLV is more restrictive.  





	Threshold Limit Value-Short-Term Exposure Limits (STELs): Established by the ACGIH; a 15-minute TWA exposure which should not be exceeded at any time during a workday even if the 8-hour TWA is not exceed�ed.  Exposures above the TLV-TWA up to the TLV-STEL should not be longer than 15 minutes and should not occur more than 4 times per workday.  There should be at least 60 minutes between successive ex�posures above the TLV-TWA, up to the TLV-STEL.  When a STEL value is not published, an implicit excursion value is used.  Excursion in worker exposure levels may exceed 3 times the TLV-TWA for no more than a total of 30 minutes during a workday, and under no circumstances should they exceed 5 times the TLV-TWA, provided the TLV-TWA is not exceeded.
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	The Threshold Limit Value-Ceiling (TLV-C): Established by the ACGIH; concentrations which should not be exceeded during any part of the working exposure.





	The Occupational Exposure Limit (OEL)  is an Air Force determined exposure limit for the worker based on the more stringent value of either the PEL or the TLV, as defined in AFOSH Standard 48-8.





	"SKIN" Notation: ACGIH designation which refers to the potential significant contribution to the overall exposure by the cutaneous route, including mucous membranes and the eyes, either by contact with vapors or, of probable greater significance, by direct skin contact with the substance.  





	Keep in mind TLVs and PELs assume an 8-hour workday, 5-day work week and an airborne route of ex�posure.  Using these numbers for any other route of exposure is inappropriate.  This can make application of these standards troublesome because military workers may routinely exceed 8-hour days or 5-day weeks, or work with materials for which an airborne exposure standard is not applicable.  Further, these values are appli�cable only to healthy, adult workers; they are not to be used as exposure standards for the general public, chil�dren, the infirm, or pregnant workers.  Also consider TLVs and PELs apply to the "normal, healthy" work�er, but work populations are normally distributed.  Hypersensitive individuals may react to exposures below an allowable standard; conversely, encountering an individual who is hyposensitive does not justify relaxation of health or safety standards.  For some sub�stanc�es like irri�tant gas�es on�ly the TLV-C may be rel�e�vant.  For oth�er sub�stances two or three catego�ries may be rele�vant.  If any one of the TLVs is exceed�ed, a po�tential haz�ard from that sub�stance is pre�sumed to exist. 





	The ACGIH updates its TLVs on a yearly basis.  They are based on industrial data, animal stud�ies, and human studies.  They are the quickest to reflect changes in our knowledge.  The TLVs are found in the ACGIH TLV guide.  Again, the TLVs for chemicals are only for airborne concentrations of material.





	OSHA's  PELs have historically been the last to change downward.  This pattern is because any change may be challenged by any interested party and then it must be litigated.  The NIOSH's RELs are print�ed as data becomes available.  The PELs, and RELs are based on animal studies, human studies, and industry stud�ies.





	The U.S. Air Force takes the regulatory stance that the lower of the values between the OSHA PEL and the ACGIH TLV should be used as the standard when determining action levels.  This is the basis for the Air Force Occupational Exposure Limits (OELs).





Biological Monitoring


	PELs and TLVs do not consider work load factors such as thermal conditions, breathing rate, personal habits, body make-up, race, or sex.  This is where biological monitoring may be useful.  The goal of biologi�cal monitoring is to determine whether current or past exposures were acceptable, or identify excessive expo�sure before it negatively affects health.  Biological monitoring may be designed to detect an innocuous biolog�ical change or an adverse effect.  





	The worker provides several source materials from which biological samples can be obtained; e.g., ex�haled air, urine, feces, blood, hair, or fat.  The biological monitoring may detect the chemical of interest, a metabo�lite, evidence of organ damage, or a surrogate marker of exposure, such as decreased enzyme activity.  





	Biological monitoring can provide information relating to multiple routes of exposure, as opposed to air sampling which is limited to airborne insults.  It requires knowledge regarding a chemical's compartmentalization in different body tissues, the relationship between uptake and body burden, and the rate of varia�tion be�tween individuals.  Unfortunately, this information is not available for many chemicals of inter�est.  In addi�tion, routine metabolism may alter the chemical in unexpected ways, making monitoring diffi�cult, or im�possi�ble.  


	In evaluating a biological monitoring parameter, the following information is needed:


	-a. Understanding of how the chemical affects the body, the route of uptake, body burden, and elimination parameters


	-b. The test employed must be sensitive enough to detect a level below the endpoint of interest


	-c. The test parameter must be specific


	-d. The biological effect and health effect should have a logical connection


	-e. Collecting the specimen should not put the worker's health at risk


	-f. Samples should be stable to allow shipping and reasonable storage time





	The ACGIH has developed values known as Biological Exposure Indices (BEIs).  The TLV Manual de�scribes what to sample, how to collect the specimen, and provides a value for potential concern.  Similar to TLVs, BEIs do not define sharp lines between healthy and non-healthy workers, but unlike the TLVs, they can be extrapolated on a pharmacokinetic or pharmacodynamic basis.





Developing Base Standards


	Occupational medicine is just that--medicine.  As the flight surgeon, you will be the only physician on the occupational medicine team; therefore, you must not put your mind in neutral. Physician expertise is essential to an effective program.  The flight surgeon must evaluate the data presented by the PHOs and BEEs.  This responsibility can not be delegated.  At the local level, the Aerospace Medicine Council will review require�ments for the occupational medicine exam.  However, they usually follow the recommendations of the Indus�trial Facilities Review Board, which is a working group consisting of a flight surgeon, BEE, and PHO.  The flight surgeon on this board must understand the risks of the agents; understand how the toxicological data was de�rived (animal vs. human studies, OSHA vs. NIOSH); know how the area was sampled; and appreciate miti�gat�ing and potentiating factors in the workplace or in the worker such as smoking, being pregnant, living at high�er altitudes, or working at an increased workload.





	To better understand the concepts an example is presented in the following paragraphs (Appendix B shows forms filled out to correspond with the example).
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	The initial step in establishing a standard is from the BEE's Master Workplace Exposure Data Summary, AF Form 2755. This form describes what the job entails and lists the hazards and whether they exceed the standard.  If there are control measures in place these are also recorded on the AF Form 2755. In the case of Hexyl-Methyl-Death(HMD), let's assume its PEL is 80 ppm. On the AF Form 2755 you can see that HMD is 38 ppm.  Since it is below the action level of 40 ppm nothing needs to be done.  Or does it?  As the flight surgeon you need to think about other factors, remember you are the worker's advocate.  Ask the BEE if the toxicological data had any special parameters.  Ask if NIOSH has put out a REL that is lower than 80 ppm.  Check to see if absorption is enhanced by workload or fat content of the worker.  If the shop is all female or works in the heat of the day, these could be very important variables.  There may be specific reproductive risks to consider.  You may want to in�sti�tute ac�tion level recommendations.  Do not be a slave to a number.  EVAL�U�ATE IT!!  Also you might ask the BEE if the sampling technique is appropriate for HMD.  The rec�ommen�da�tion to insti�tute additional sur�veil�lance or con�trols means increased workload.  Even though you should be thinking about the worker, if you do not have the resources you do not have the resources-- just be very sure you thor�oughly doc�ument your actions and rea�sons. 





	Also on the sheet you will see physical hazards, in this case noise. It says the average measure on the do�simeter was 83, therefore no controls are needed.  The key here is average.  Ask for the values of all the do�simeters. If any are 84 or above, the shop should be on the hearing protection program or an explanation needs to be made as to why those workers were exposed to hazardous noise while others were not.





	Clearly the information on the AF Form 2755 must represent risk because the data will be used to deter�mine which procedures are required for surveillance.  The AF Form 2766, Clinical Occupational Health Exam�ination Requirements, is used for this purpose.  The requirements form is the basis of your surveillance pro�gram.  On this form you will determine what exams, labs, and procedures are required and at what interval.  There may be some help from NIOSH and OSHA documents, but, by and large, it will be up to the IFRB to determine the requirements. In the case of HMD, you know that the biological effect is to dissolve liver and destroy bone marrow. You also know that it can burn skin and causes an itchy rash. With this information you will fill out the AF Form 2766.  Make it useful so that you, your technicians, and the PHO will remember what it is you are looking for. In this case you would want a preplacement exam with workplace history, and health history with attention to hepatic, hematologic, and skin systems.  Questions like any history of skin dis�ease, hepatitis, anemia take on new importance.  For biological indicators, labs that evaluate the liver and blood have been indicated.  Also a comment to do a physical exam is checked.  If, as in our example, the measured concentration is close to the action level you may wish to do semiannual periodic examinations looking at all previous parameters again. There will be instances where no periodic surveillance is necessary or only annual surveillance.  If there is no direct guidance from OSHA, NIOSH, OEHL or other AF regulations you must decide the period.  Because of the noise levels, you would put the workers on the hearing protection program and follow them accordingly.





	The termination exam will be similar to the preplacement exam.  As a general rule, it is a good policy to do a termination exam.  This exam quantifies any impairment at the time the person leaves the USAF or your base.  This data can be important in a compensation suit.





	The final section is the remarks.  Do not leave this blank. Write what it is you expected to find with all those lab tests or the particular areas of interest. In this example you commented that a rise of the serum glu�tamic-oxaloacetictransaminase (SGOT) greater than so many times baseline or a loss of Xgms of hemoglobin was an action level.  An action level may be for the PHO to pull records in that shop to attempt to identify a trend or a shop visit may be indicated to observe if they are following procedures correctly.  Also, to point out that on the physical examination you are especially interested in the liver and skin exam and any indications of anemia or bone marrow  suppression. The use of the remarks section also becomes a help to any physician not well versed in occupational medicine who may be called upon to evaluate the patient to understand what you were thinking.





	Reviewing these recommendations annually is standard.  At that time the PHO will present trend analysis of illnesses reported.  If you are interested in a particular entity like a skin rash, be sure to look for similar diagnoses such as erythema of skin, irritant dermatitis, or sunburn.  These terms may be clues to an overexpo�sure.  However, if you never ask the question you will not get an answer.





	The flight surgeon must also brief the professional staff about occupational illnesses.  The professional staff needs to be reminded to look for the signs of occupational disease and to report suspicious findings to PHO or the flight surgeon in charge of the occupational medicine program.  Also, if physician's assistants (PA) are doing occupational medicine physicals they should be invited on a few shop visits and should attend the Industrial Facilities Review Board proceedings so they have an understanding of what problems to concen�trate on.





	As one quickly realizes, the occupational medicine program can gobble up a lot of time if it is done cor�rectly.  Fortunately, after a program is running smoothly it takes very little maintenance.  As the flight surgeon it is your responsibility to encourage and prod the others along.  If you stick to your guns you will have a use�ful program that protects the worker and saves the USAF money in time lost and in claims paid.





Preplacement Examinations


	When evaluating a civilian for a job, the preplacement exam was often the preemployment exam.  Now, with the Americans With Disabilities Act (ADA) in place, that has changed.  The ADA was signed into law on July 26, 1990.  The ADA's framework contemplates two different screening methods that may be used by employers to determine whether an individual is qualified for a particular job: 1) qualification standards, and 2) a determination of whether an individual can perform the essential functions of a position. 


 


	Any qualification standards used to screen out job applicants must be job-related and consistent with busi�ness necessity.  If a standard does not "concern an essential function" of a position, it is inconsistent with business necessity.  Moreover, even if an applicant is unable to satisfy a legitimate standard, the employ�er must make any reasonable accommodation that would allow the applicant to satisfy the standard or to per�form the essential function which that standard concerns.  Only if no reasonable accommodation exists may the standard be used to exclude the applicant from employment.  The employer may set and maintain produc�tivity and quality standards as selection criteria and these decisions generally will not be questioned.  Employ�ers can also hold employees using alcohol or drugs to the same performance, attendance and qualification stan�dards as other employees.  





	Under the ADA, the ability of a prospective employee to perform the essential functions of a job is de�ter�mined in sever�al stages.  At the pre-offer stage, employers are prohibited from asking prospective employ�ees, either in a job or medical interview or on an application form, if they have disabilities or other limitations.  Howev�er, employers may inquire about whether or how an applicant can perform job-related functions.  Em�ployers may give pre-offer physical agility tests that are not medical exams, if they are given to all applicants in a given job classification.  If their effect is to screen out people with disabilities, however, the employer must demonstrate that they are job related and consistent with business necessity by showing that the test con�cerns an essential function of the position.  Even then, the employer must still offer any reasonable accommo�dation that would allow performance of the test or the essential job function to those individuals with disabili�ties who otherwise would be screened out.  Agility tests must not involve "diagnoses by a physician."  The employer may inquire of an applicant's doctor whether the applicant can safely take the agility test.  Post-job offer medical examinations can be required only after the applicant has been given a job offer that is condi�tioned only on passing the medical examination.  The examination requirement must be imposed on all per�sons who are offered positions in the same job category.  If an initial test indicates the need for more informa�tion, however, the employer can give further tests to an individual without giving them to the whole class.  Employers cannot, however, give exams only to those whose responses to initial inquiries indicate previous illness, injury, or medical condition.  As with any qualification standard, any criteria used to screen out em�ployees must be job-related and consistent with business necessity.  Note that the examiner may inquire about health issues that are not job related so long as the answers to such questions or exam results are not used for selection purposes.  Even if a medical exam reveals a disability that would prevent the applicant from perform�ing an essential job function, that applicant cannot be denied employment if a reasonable accommodation would permit that performance.


            


	Usually the Civilian Personnel Of�fice (CPO) is ask�ing you to make a de�ter�mi�na�tion for fit�ness to do a job.  They pro�vide you with a form with all the nec�es�sary pa�rame�ters.  Un�for�tu�nately this form does not tell it all.  Therefore in practice, your mind set should be that the exam cate�go�rizes fitness.  The CPO form will give pa�rameters like, "worker must be able to lift 25 lb for 8 hours, squat for 3 hours, stand for 2 hours."  Al�so, there is a sec�tion on environmen�tal hazards which states the work�er will be exposed to heat or cold or sol�vents. The casual observer will im�mediately note the lack of utili�ty of such pa�rameters.  Assuming you could test for these things, which we can�not, what would the results mean? Certain vital infor�mation has not been given to the physician.  For example, when the form says squat�ting for 3 hours does that mean 100 times in an hour or 5 times an hour?  Likewise for lifting, how many times will the work�er lift the 25 lb? Is it a 25 lb box or a 25 lb pole?  Will the lifting be close to the body or with out�stretched arms? Simi�larly, when evalu�ating environ�mental hazards, you want to know how long a heat expo�sure, or what types of solvents or chemi�cal agents will be used. This information is not given to you at the time of the ex�amination.  You will only know the general job classification. The bot�tom line is that the infor�mation provided does not allow you to do a very specific evaluation.  You will be asked to make a medi�cal determination with�out all the facts.  Indeed, it is best to think of this process as a general fitness categori�za�tion.  If you have been to the shop you will be in a better position to understand what is necessary.  





	As mentioned earlier, even with all the information, what kind of examination will you do?  Most flight surgeons' offices are not equipped to do detailed performance studies.  Does squatting in your office multiple times or lifting  weights indicate capability to perform in a job?  Use your judgment and do a thorough enough evaluation so you feel comfortable professionally.  Look for any gross impairment.  If there is none then so state and recommend hiring.  Even in the case of mild impairment annotate with restrictions.





	With a person already hired or an active duty worker, a preplacement exam is a baseline for duty. It is assumed the person is fit.  Only if you find something serious will this person not work in a shop.  As men�tioned several times, this exam is extremely important in that, as the baseline, all deviations will be measured from it.  A poor baseline will haunt you at every surveillance interval, so do it correctly and completely ini�tially.  If you find a person to be unfit for a new job, state so.  An example is that you may discover while tak�ing a history that the worker who is about to become the animal control officer is allergic to animal dander. In this case, you should notify the administrative personnel to prevent the employee from undertaking this job. 





Impairment and Disability


	Another area which will include a flight surgeon is the determination of impairment and disability.  The physician's responsibility is to determine impairment, legal and administrative personnel determine if disability exists.  The two terms are not synonymous.   Impairment is  a purely medical condition.  This term reflects an anatomic or functional abnormality which persists after appropriate therapy.  It may or may not be stable at the time of the evaluation.  Disability is a general term which indicates the total effect of impairment upon a worker's life.  The worker's life is affected by such diverse factors as age, sex, motivation, education, econom�ic and social environment, and energy requirements of an occupation.  Two people with identical impairments may have a different effect in their life situation.  Occupational medicine physicians often are required to per�form disability evaluations.   In determining disability, we should know the impairment as well as the require�ments of the job.  





	Disability and impairment can be partial or total, temporary or permanent, work related or non-work relat�ed.  As the physician you are mostly concerned with documenting the amount of impairment and cause.  If the impairment is work related you may have to recommend removal from that occupation.  Even if the impair�ment is not work related, you may have to recommend removal from that occupation for health and safety rea�sons.  As men�tioned in the sec�tion on con�flicts, this will be hard be�cause what is best for the USAF may not be best for the patient.  In cases where there are bound to be po�liti�cal ram�ifica�tions (union complaint or law�suit) be sure to brief Direc�tor of Base Medical Ser�vices, the Aero�medical Coun�cil, a member of the Ci�vil�ian Person�nel Of�fice and per�haps the Judge Advocate.  The best way to avoid trou�ble is to deal with issues of im�pair�ment and let the ad�minis�trators deal with  dis�ability.  However, you as the flight surgeon are very impor�tant in disability determinations.  





Removal From Duty


	As mentioned before, when a worker is impaired it may be decided that the person should be removed from work.  For military personnel, the physician plays an even greater role. When the active duty member is the patient , the USAF assumes you will be its advocate for what is best for the USAF.  In this sense it has delegated some of its authority to you.  If you feel a person's work is causing injury it is your duty to rec�ommend removal from the job.  With a civilian this can be very traumatic.  With a military member it may not be as traumatic; particularly since cross training is often possible. (Editor’s note: It is often possible for civilian federal employees to be placed into another, occupationally acceptable job position. This is done by CPO using your recommended duty limitations.)  If you feel that the person is at material risk of injury, you can stop them from working by using the Assessment and Disposition form (AF Form 2770).  On the other hand, be intellectually honest and remember you are answering the question "Is the per�son medi�cally qualified for the job?"  If no medical issue exists, so state.  Do not try to solve personnel or personal issues with medical dispositions.  A classic example is a young healthy 23-year-old firefighter who decides he is afraid of fires and no longer wants to be a firefighter.  The personnel people will try to have you get them out of a bind by asking for a medical evaluation.  The only question they can ask from you is, "Is the person medically qualified?"  In this case the answer is, yes.  Fires are dangerous.  It is not abnormal to not want to subject yourself to danger.  This patient is medically fit.  The administrative personnel are respon�si�ble to deter�mine if they want this individual to continue to fight fires.  On the other hand, if a person has a medi�cal prob�lem that is being aggravated by a job, be the patient's advocate. Do not let the administrators tell you that it is a hard job and no one wants to do it.  Remind them that as a physician you feel there is signifi�cant medical risk. If you have to have more clout, again, bring in the Aeromedical Council; they are there to add weight to your opinion.





	The decision to remove a person from duty can be very difficult both for the patient and the doctor.  Re�member you are trying to do what is best for the patient and the USAF;  but limit your involve�ment to med�i�cal aspects.  By doing that you will avoid a lot of hassles and win the respect of both the worker and the em�ploy�er.





(Editor’s note: An active duty member may be required to meet a Medical Evaluation Board  (MEB), depending on the nature of their impairment. If an assignment is canceled or a diagnosis is disqualifying for world wide duty, an MEB is required).
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APPENDIX A








CHEMICAL AGENT QUICK REFERENCE








	Here are several excellent texts on chemical and physical hazards which are mentioned in the bibliogra�phy.  However, military physicians will often find that they will come into contact with the following chemi�cals or physical agents frequently. Therefore, they are presented here as a quick reference for immediate use.








Ionizing Radiation





	This section is designed to explain briefly the terminology and concepts of ionizing radiation exposure.  For more specific information the reader should use one of the many references.





	Terminology: 


	a. Rad is an acronym for radiation absorbed dose.  


	b. Rem is the biological effect of the dose. 


 


	To convert rads to rems you need to know the quality factor (QF) of the radiation in question. For the most common radiations the QFs are as follows:





	Radiation 		 QF





	alpha     		20


	beta, x-ray, gamma 	  1


	proton    		10


	neutron 		varies with energy  





The conversion from rads to rems will be the number of rads times the QF.  Radiation in rads X QF = rems.   For the ex�po�sure of one rad of x-rays the rem would be one.  However, with the exposure of one rad of alpha par�ticles the rem would be 20.





	New international units are being established but they are not in wide use in the USA  They include the Gray which is 100 rads and the Sievert which is 100 rem.  The following table outlines and compares the old�er units and the newer International System of Units (SI).


�



Relationship Between Old Units and SI Units


Activity


     1 Curie (Ci) = 3.7 x 10 to the tenth transformations per second


     1 Bequerel (Bq) = 1 transformation per second


     1 Ci = 3.7 x 10 to the tenth Bq


Absorbed Dose


     1 rad = 100 ergs per gram


     1 Gray (Gy) = 1 Joule per kilogram (J/kg)


     1 Gy = 100 rad


     1 cGy = 1 rad


Dose Equivalent


     1 rem = rad x QF


     1 Sievert (Sv) = 100 rem


Exposure


     There is no SI unit for exposure.  Exposures will be expressed in units of coulombs per kilogram (C/kg).


     1 Roentgen (R) = 2.58 x 10 to the negative fourth C/kg   


 


Biological effect: 


a. Alpha particles are highly ionizing but have poor penetrating power and limited range.  These particles are stopped by almost anything; paper, gloves, gowns, etc.  The main route into the body is through inhalation, these particles are very damaging in this capacity.  Alpha radiation is of concern in Broken Arrow situations.  


b. Beta particles of sufficient energy can penetrate skin and are used to produce x-rays.  These particles can cause significant internal damage and skin burns.  There are limited sources of Beta radiation in the Air Force.


c. Photons (xray and gamma) have no mass or charge, and have virtually unlimited range.  The main defense is shielding, usually lead or concrete, and distance.  Typical Air Force sources include xray machines (diagnostic and industrial).





	As the name implies, the main effect of ionizing radiation is ionization of the cell.  Large acute exposures can lead to bone marrow depression, gastrointestinal tract damage, and central nervous system degradation.  The chances of observing acute radiation effects from an Air Force operation, however, are quite remote.  Chronic low level exposures have been associated with cancer (leukemia, skin, bone, and lung) and genetic effects.





	Standards for occupational exposure to ionizing radiation limit exposure to 5 rem Total Effective Dose Equivalent (TEDE) annually.  This dose limit combines external and internal sources of radiation.  Members of the general public are limited to 100 mrem TEDE from any particular source of radiation.  Pregnant females are occupationally limited to 500 mrem TEDE exposure during the term of the pregnancy.  Minors are limited to 10% of any applicable standard.  Although these are the maximum allowable doses which could be accumulated, the Air Force must follow, by law, the ALARA (as low as reasonably achievable) philosophy.  Each radiation usage within the USAF must be evaluated annually for ALARA.


�



Occupational Health Recommendations (Radiation)


	By law, anyone expected to receive in excess of 10% of the standard is required to be monitored for radiation exposure via the thermoluminescent dosimetry (TLD) program.  The base radiation safety officer (RSO), usually the senior BEE, can also (and usually does) add personnel to the TLD program at his/her discretion.  Depending on exposure rates, monitoring periods can either be on a monthly or quarterly basis.    





Nonionizing Radiation





     Radiofrequency and microwave radiation are becoming more and more of a hazard as we build more pow�erful radars and surveillance equipment.





Biological effect: 


The main effect of this type radiation is deep heating of tissues.  Fortunately the body does very well with body burdens of heat.  The organs of concern, the eye and the testes, have poor heat dissi�pation capabilities.  Cataracts are a symptom of severe overexposure.  The onset is rapid, usually within days of the incident. Nonthermal effects have been reported.  Some  people believe they include alterations of the neuroendocrine system, nervous system, cardiovascular system, hematologic system, and the immune system.  Many of these non- thermal effects were reported in the USSR and Western scientists have been unable to du�plicate them.  It is known, however, that the effects are all dose dependent. For nonthermal effect one would expect very large doses of energy.





Occupational health recommendations (non-ionizing radiation):


          a. Preplacement examination: Not required. However, you may want to ensure they have had an eye exam in the past 3 to 5 years and take history looking for any evidence of past eye trauma. 


          b. Surveillance: As needed by local situation.





Lasers





	Lasers represent another new hazard for workers.  Because of the complexity and numerous types of lasers this section will give principles to make rational decisions.





	Lasers do not have TLVs, PELs, or BEIs. Instead MPEs (maximum permissible exposures) are used.  The MPE is the energy density where no injury should occur.  There are three types of MPEs  used: 


	a.) point source MPEs to protect the eyes; 


	b.) extended source to protect the eyes;  and 


	c.) skin injury MPEs.  





The MPEs are based on wavelength and exposure duration.  Lasers also have a Nominal Ocular Hazard Distance (NOHD) which is defined as the distance from the aperture of the laser to where the MPE occurs.  If you are closer to the laser than the NOHD you are being overexposed.�






Lasers are classified as: 


	Class 1: Not hazardous


	Class 2: A visible laser which is not hazardous for exposures of 0.25 seconds or less. (may be hazard�ous for longer exposures).


	Class 3: Hazardous for any direct beam viewing, but generally not a hazard for diffuse reflection and generally not a fire hazard.


	Class 4: May ignite fires or create hazardous diffuse reflections, as well as a hazard for direct beam viewing.





Biological effects of lasers are a function of the organ exposed, wavelength, duration of pulse, and total energy absorbed.  The eye is at highest risk.  The pupil acts like a giant lens and concentrates the energy 100,000 fold.  This concentration can cause an instant thermal lesion on the retina. Wavelength is important to determine the site of injury.  In skin injury, ultraviolet (UV) lasers cause sunburn injury as well as thermal lesions. All other lasers cause thermal burns. 








TABLE 21-1. LASER WAVELENGTH AND EYE EFFECTS





		Wavelength  				Eye Effect                                





		200-315 nm (far UV)     		corneal burns                             


		315-400 nm (near UV)    		cornea and lens (cataract hazard)         


		400-700 nm (visible)    		retinal burn                              


		700-1400 nm (near  infrared (IR)     	retina (serious problem: this is an        


		   invisible wavelength and it can           


		   damage the retina without warning)        


		1,400 nm-1 mm (far IR)  		cornea only                               


      





	The duration (pulse width) is also important. Long pulses (seconds) cause photochemical effects; pulsed exposures (msec) cause thermal effects; very short pulses (nsec) result in explosive pressure pulses in tissue.





Occupational health recommendations (lasers):


	a. Preplacement examination: Required and must by regulation include ocular history, acuity, amsler grid, fundiscopic exam, and slit-lamp exam.  These exams must be done by an ophthalmologist or optometrist.


	b. Surveillance: None. Termination physical required.





Jet fuels





     Jet fuels are classified by grade: a.) JP-1 is essentially kerosene; b.) JP-3 is a mixture of one third fuel oil, one-third kerosene, and one-third gasoline with up to 25 percent aromatic hydrocarbons; c.) JP-4 is similar to JP-3 with a narrower distillation range, slightly increased amount of sulfur, and it contains up to 25 percent aromatic hydrocarbons, and d.) JP-8 is very similar to kerosene.  JP-8 has a lower vapor pressure compared to JP-4 and therefore does not readily evaporate.  (Editor’s note: The USAF is currently converting most of its jet fuel consumption from JP-4 to JP-8, because of its decreased volatility, which decreases risk of explosion and fire).  Under normal fueling conditions with JP-8, generation of haz�ard�ous levels of vapor is not likely.  However, when working in confined spaces and/or at elevated tempera�tures, there is a potential inhalation hazard.  Inhalation of JP-8 fuel vapors can lead to central nervous system depression, with symptoms such as headache, fatigue, and nausea.  Vapors may also cause irritation of mucous membranes (nose, eyes, and throat).  Contact with JP-8 can cause skin irritation and sensitization (al�lergic re�sponse).  Benzene is found in JP-8, however, the benzene content in JP-8 is significantly less,  50 ppm vs. 5000 ppm in JP-4.  Benzene is toxic to the bone marrow.  The recommended occupational exposure limit (OEL) to JP-8 is 350 mg/m3 (52 ppm) air�borne concentration averaged over an 8-hour working day and 1200 mg/m3 (179 ppm) 15-minute av�erage short term exposure limit (STEL).  JP-8 is also "skin" noted meaning that con�tact with the fuel is a sig�nificant route of internal exposure.  In addition, a separate OEL for benzene has been set by the Occu�pa�tional Safety and Health Administration (OSHA) at 1 ppm airborne concentration averaged over 8-hours and a 5 ppm 15-minute average (STEL).  In summary, JP-8 does not evaporate as readi�ly as JP-4 and is therefore less likely to cause an inhalation hazard to workers during normal fueling opera�tions.  However, hazardous atmospheres may develop in poorly ventilated spaces such as fuel cells and fuel tanks.  Consequent�ly, AFOSH Standard 127-25 Confined Spaces (currently under revision to be released as AFOSH Standard 91-25), and 29 CFR 1910.146, Permit Required Confined Spaces, must be implemented.   





	Because no true TLVs ex�ist for jet fu�els, it has been ad�vo�cat�ed that n-hexane serve as a sur�ro�gate for the com�po�nents in JP-4. The  most dan�ger�ous sub�stance in JP-4 is ben�zene, consisting of 0.3 per�cent of the mix�ture by weight. Benzene's PEL is 1.0 ppm.  The usual proce�dure to evalu�ate worker's expo�sure is to mea�sure both n-hexane and ben�zene.  The n-hexane is then compared with the OEHL's pro�posed TLV of 200 ppm, for JP-4, while the ben�zene can be di�rectly com�pared with its PEL. Set�ting a standard is complicated be�cause ben�zene is a sus�pected carcinogen and NIOSH REL is 0.1 ppm, 200 times less than the concentration now consid�ered safe.  When set�ting a poli�cy it would be pru�dent to be aware of this standard.  Major acute effects of JP-4 are narcosis and anesthesia which usually resolves after the person is removed from the fumes.  Conjunc�tivi�tis has also been reported. Chronic exposures are not well documented but aromatics are known to cause de�pres�sion of the hematopoietic system.





     Immediate aid is removal from the area.  Follow-up studies with complete physical examination and labo�ratory evaluation including complete blood count (CBC), reticulocyte count, and serum bilirubin (looking for hemolysis).





Occupational health recommendations (jet fuels):


	a. Preplacement examination: History with attention to skin condition, respiratory system, neurologic system, personality (claustrophobia), and general condition. Physical examination with attention to skin, pe�ripheral nervous system, and central nervous system. Laboratory studies should include CBC with differential, reticulocyte count, and serum bilirubin, urinalysis with microscopic exam, chest X-ray, blood urea nitrogen (BUN), and creatinine.


	b. Surveillance: Yearly with same blood work (no X-ray is required).  Termination physical and lab work highly recommended.





Carbon monoxide





	PEL: 50 ppm  REL: (10 hour/day/40 hour/week) 35 ppm (a criteria document exists)





	Routes of exposure: inhalation; if liquid, eye or skin.


	Toxicology: Carbon monoxide (CO) decreases the blood's ability to carry oxygen.  Exposure may cause headache, nausea, dizziness, weakness, rapid breathing, unconsciousness, and death.  High concentrations are rapidly fatal without warning signs.  Carbon monoxide may aggravate heart disease.  Women are more suscep�tible.  People who live above 2,000 ft and people who work hard have more severe effects.  Cigarette smoking increases the workers' baseline carboxyhemoglobin (COHgb) to 6 percent making them more susceptible to the effects of CO.





TABLE 21-2. CARBOXYHEMOGLOBIN LEVELS AND THE EFFECTS





		Level of COHgb     		Effect                     


                                                      


		60%              			Fatal                     


		40%              			Collapse and syncope      


		25%              			ECG STT wave changes         


		15%              			Headache, nausea          


		6-10%            			Cigarette smoker          


		5%              			Early loss of higher      


						functioning such as visual


						vigilance, choice response


		1%              			Average adult             





Occupational health recommendations (carbon monoxide):


	a. Preplacement examination: Particular attention to history of heart disease, lung disease, anemia, ce�rebral disease, and smoking.  Physical examination needs to address lungs, heart, and CNS.  Laboratory studies should include CBC with differential.  No baseline carboxyhemoglobin is necessary. 


	b. Surveillance: Annually, same as preplacement.                                           


                                             


Hydrazine





	PEL: 0.1 ppm   TLV: 0.1 ppm   REL:.04 ppm


	Hydrazine is  a colorless liquid with an ammonia-like odor.  It is used most often as a rocket fuel and in the emergency power unit of the F-16.  Hydrazine has three derivatives: symmetrical dimethylhydrazine (SDMH), unsymmetrical dimethylhydrazine (UDMH), and monomethyl hydrazine (MMH).  All three deriva�tives are ex�tremely toxic. 


�
	Routes of exposure: Ingestion, inhalation, or direct skin absorption.


	Toxicity: Hydrazine is a very dangerous substance that causes multiple system abnormalities.  Acutely it can cause respiratory tract irritation, anesthesia, convulsions, lassitude, glucose metabolism abnormalities, se�vere liver damage, alterations in renal blood flow resulting in brisk diuresis, severe skin irritation, and disrup�tion of B6 metabolism.  The symptoms are considered to be dose related.  If hydrazine contacts the skin it must be immediately washed off.  In animal studies contact with skin with the equivalent of 1 ounce of hydrazine is fatal. Chronic exposures have caused hypo and hyperglycemia, depressed immune system, in�creased fatty liver degeneration, red blood cell toxicity, and cancer. 


 


     Immediate aid consists of washing skin immediately if skin contact; hospitalize; give B6; monitor liver, renal, and pulmonary function; and give adequate fluid IV.  Half life of hydrazine is dose dependent and is roughly 48 hours.





Occupational health recommendations (hydrazine):


	a. Preplacement examination: Baseline history and physical for lung or liver disease, hypoglycemia, or history of renal disease. Baseline liver function tests (LFTs), renal function test (RFTs), pulmonary function test (PFTs), and glucose.


	b. Surveillance exams should be done at least annually and cover the same labs.





Degreasers


 


	Several compounds are used in the USAF to dissolve grease from surfaces.  These compounds range from chlorinated solvents to alkaline soaps.  The most commonly used degreaser is PD-680.  Degreaser PD-680 is a military specification designation that refers to a mixture of heavy weight aliphatic hydrocarbons.  It is also known as naphtha or safety solvent (similar to the stoddard solvent).  Unfortunately, the term naptha is misun�derstood to mean naphthalene, the substance in mothballs, instead of what it really means which is a mixture of unclassified aliphatic hydrocarbons.





	Routes of exposure: Skin (main), ingestion, inhalation.


	Toxicology: PD-680 is a degreaser, which, when it comes in contact with skin causes an irritant dermatitis resembling a burn. This effect is exacerbated when the solvent breaks through the protective clothing and is allowed to remain between the rubber or plastic and on the skin. It is often misdiagnosed as sunburn or un�known erythematous rash.





Occupational health recommendations (degreasers):


	a. Preplacement examination: It is not required although a skin exam may be useful.


	b. Surveillance: Again no exam is required, however, when visiting shops that use these agents do a quick skin exam to ensure adequate protective gear is in use.





(NOTE: Often when dealing with chemical burns there will be some discussion of whether to call this an inju�ry or an illness. Presently the U.S. Air Force classifies these as injuries.  As the physician, make sure you are involved, since injuries are the pervue of ground safety and you will not readily be included in the analysis.  It is still a dermatitis regardless of what someone wants to call it, and dermatitis is an illness.)    





Cumulative Trauma Disorders (CTDs)





	CTDs (also referred to as work-related musculoskeletal disorders and repetitive stress disorders) are soft tissue injuries affecting primarily the muscles, tendons, and nerves.  Common CTDs include tenosynovitis (DeQuervain's disease, trigger finger), ganglionic cyst, medial and lateral epicondylitis, carpal tunnel syn�drome, and some back problems.  CTDs currently represent over 60% of all occupational illnesses reported in the Air Force and general industry.  Further, worker compensation costs are now being paid by the individual bases which will put pressure on the local occupational medicine community to find solutions.  Within the Air Force, commissary workers, sheetmetal workers, word processors, electricians, woodworkers, meatcutters, and warehouse workers are at high risk for developing CTDs.  





	Work can serve both as a contributor or exacerbator of an existing health problem or physical limitation.  Work-related activities and their associated movements such as gripping, twisting, reaching, and moving may also be performed at home.  The difference is how these activities are applied.  Without sufficient recovery from exertion, soft tissue can become inflamed.  If exertions continue without sufficient rest during this period, chronic inflammation can follow and CTDs can develop.  This is more likely to occur at work than at home.  In addition, personal characteristics (diabetes mellitus, pregnancy, rheumatoid arthritis, etc.) and environmental and sociocultural factors (e.g. job stress) also can play a role in the development of CTDs.  





	Epidemiological data has shown an association between the following workplace risk factors and an in�creased risk of CTD development:


	- Continuously performing the same motion or motion pattern every few seconds


	- Working in fixed or awkward postures (e.g. overhead work, twisted or bent back, deviated wrist,  kneeling, stooping, squatting)


	- Using vibrating or impact tools or equipment


	- Using forceful hand exertions


	- Performing frequent or forceful manual handling (e.g. lifting)


	- Being exposed to cold temperatures





	Unfortunately, dose-response data relating these risk factors and specific CTDs has not been established.  Therefore, the traditional action levels and permissive exposure levels routinely used by the occupational health community are only now being developed for CTDs (e.g. the NIOSH Lifting Guide).





	Ergonomics is the science of designing work requirements to match the physical capabilities and limita�tions of the worker to the task.  The ultimate goal of ergonomics is to prevent CTDs by ensuring a "best fit" between the human body and the work environment through evaluation and design of facilities, jobs, tools, processes, equipment, and training methods.  A tool is not ergonomic because the manufacturer puts a label on it.  What is ergonomic is how the tool is used by the worker to perform a particular task.





	The occupational medicine team has a key role in the base ergonomics program.  As a member of the base ergonomics working group, you will work with representatives from the bioenvironmental engineering, ground safety, public health, workers compensation, and other base agencies to identify, recognize, and control the workplace risk factors associated with CTDs.  This may require preventative screening examinations of high risk workers including a medical history (with particular attention to systemic illnesses or conditions, history of trauma, prior musculoskeletal condition(s), recreational activities, and employee description of job activ�i�ties), physical examination (including inspection, palpation, range of motion, sensory/motor/reflex function, and any applicable provocative testing), and diagnosis/assessment of the CTD.
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APPENDIX B








OCCUPATIONAL HEALTH FORMS








The following forms are most often used in the Occupational health program and are used for illustration throughout the text.
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