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Preface ___________________________________________________________________ i 

THIS VOLUME is designed to increase your knowledge of Force Health Management (FHM).  As 
you are aware, these duties are quite diverse.  This volume addresses these duties in the following 
units. 
Unit 1 explains the various duties of FHM.  It details the fundamentals of the Preventive Health 
Assessment and Individual Medical Readiness (PIMR) program. It will give you the guidance of the 
PIMR program and components so that you can properly oversee the process and accurately manage 
the data that’s involved with overseeing the program.  It also discusses the Occupational Health 
Program (OHP), our role as consultants to the immunizations program, and closes with our 
involvement in deployment processing.   
Unit 2 addresses medical standards and how to apply those standards to military personnel. It will 
explain profile management, special purpose profiles, and other types of medical clearances that are 
accomplished in FHM. Lastly, it ends by discussing the importance of quality controlling medical 
standards products.  
Unit 3 covers the types of hazards found in many Air Force work places and explains how the hazards 
affect the human body. Then the common Air Force hazardous workplaces are listed with a short 
discussion on each hazard. The overall Air Force Occupational Safety and Health (AFOSH) program 
is also explained. 
The responsibilities public health (PH) has in the AFOSH program such as with shop visits, trend 
analysis, fetal protection program, and case file documentation are covered in unit 4. 
Unit 5 covers the Defense Occupational and Environmental Health Readiness System–Hearing 
Conservation (DOEHRS–HC) program, followed by a lesson on procedures for audiometer 
calibration. It also covers the Air Force Hearing Conservation Program (HCP). First, we discuss the 
fundamentals of the program. Our discussion in this unit also includes the disposition of personnel 
exposed to hazardous noise. 
A glossary of abbreviations and acronyms is included at the end of this volume. 

Code numbers on figures are for preparing agency identification only. 

The use of a name of any specific manufacturer, commercial product, commodity, or service in this 
publication does not imply endorsement by the Air Force. 

To get a response to your questions concerning subject matter in this course, or to point out technical 
errors in the text, unit review exercises, or course examination, call or write the author using the 
contact information on the inside front cover of this volume. 

NOTE: Do not use the IDEA Program to submit corrections for printing or typographical errors. 

Consult your education officer, training officer, or NCOIC if you have questions on course 
enrollment, administration, or irregularities (possible scoring errors, printing errors, etc.) on unit 
review exercises or course examination. For these and other administrative issues, you may also 
access the AFIADL E-Customer Support Center (helpdesk): http://afiadl.custhelp.com and do a 
search for your course number. You may find your question has already been answered. If not, submit 
a new question or request, and you will receive a response in 4 days or less.  

 

WE NEED YOUR FEEDBACK! When you finish this course, please complete the student survey: 
http://www.maxwell.af.mil/au/afiadl/. Click on Student Info and choose CDC Student Satisfaction 
Feedback.  

 

This volume is valued at 15 hours 5 and points. 

 



ii __________________________________________________________________ Preface 

NOTE: 

In this volume, the subject matter is divided into self-contained units. A unit menu begins each unit, 
identifying the lesson headings and numbers. After reading the unit menu page and unit introduction, 
study the section, answer the self-test questions, and compare your answers with those given at the 
end of the unit. Then do the unit review exercises.
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HE DUTIES in Public Health are continually evolving to meet the needs of the Air Force. Force 
Health Management (FHM) is an element within Public Health (PH). While working FHM, it 
will become obvious that you play an intricate part in the overall success of the Air Force 

Medical Service (AFMS).  

The unit begins with introducing some general responsibilities within FHM. These duties include, 
providing administrative oversight of the Preventive Health Assessment and Individual Medical 
Readiness (PIMR) program. In support of the PIMR program you will gather data and provide reports 
to primary care management (PCM) teams, unit personnel, and to both nonmedical (hereafter referred 
to as line) and medical leadership. This will provide line commanders with real-time information on 
the medical readiness status of their forces and will give primary care managers specific information 
on the health of their enrolled active duty members. You will also provide policy input to both 
medical readiness and population health functions. 

In addition to the previous duties, FHM will provide administrative oversight of the Occupational 
Health Exam (OHE) Program. You must ensure PCM teams know what occupational exams to 
perform and provide quality control of the finished examination. You will assist the Hearing 
Conservation Program (HCP) manager with program effectiveness, perform occupational health-
related audiograms, and provide input (such as epidemiological and compliance data) to the 
Occupational Health Working Group (OHWG).  

The lessons will conclude with an overview of your role as immunizations consultant and how FHM 
assists with the medical administrative processing for deploying troops. This includes reviewing 
medical records in order to identify possible disqualifying conditions.  

801. Preventive Health Assessment and Individual Medical Readiness 
Program Guidelines  
The PIMR program is a medical group program, which requires a joint effort between many sections. 
FHM’s primary role in the PIMR process is to provide central oversight and support. This includes 
software upgrades, report generation, and quality control. FHM or the PCM team may schedule the 
Preventive Health Assessments (PHA); depending on local circumstances. The PCM teams complete 
the actual assessment, including the paraprofessional portion of the exam, record reviews, and any 
required follow-ups. 

The PIMR program combines the many changes that have occurred over the past several years within 
the AFMS and Military Health Services (MHS). The outcome of PIMR should be a medically fit and 
ready force. Along with commanders and the individual service members, you have a crucial role in 
ensuring success of this program.  

Individual medical readiness 
The primary purpose of individual medical readiness (IMR) is to provide a “real-time” medical 
readiness assessment of IMR requirements to commanders, individuals, and PCM teams so they can 
manage and optimize the readiness status of their assigned or enrolled Air Force personnel. 

The assessment of an individual’s medical readiness must be a continuous process. It is independent 
of the recurring PHA cycle or assessment. For example, if an individual completes their PHA in 
January and becomes due for a required immunization in March or becomes pregnant in June, their 
IMR status will be reflected in the PIMR program immediately. In order for IMR status to be kept 

T 
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current in PIMR, these items must be updated continuously throughout the year, since as you know 
medical conditions do change. The vast majority of information for the IMR portion of PIMR will be 
imported into the software from other computer systems or a central server. The rest will be manually 
entered into the PIMR system as needed. IMR factors are explained in the following paragraphs. 

Immunizations 
Immunization requirements (including tuberculosis [TB] skin testing) are established and linked 
automatically to PIMR. When a required immunization or TB skin test becomes due, the IMR status 
changes to RED (individual is not cleared for deployment) until it is completed.  

Dental classification 
Dental classification is managed through the Dental Classification Management System (DCMS) and 
passed on to PIMR automatically. A dental classification of 1 or 2 will be reflected as IMR GREEN 
(individual meets all readiness requirements for deployment), 3 or 4 will be reflected as RED. 

Physical profile 
All profiles will be managed within the PIMR software. Providers will initiate the profile as indicated 
in AFI 48–123, Medical Examinations and Standards, volume 2, Accession, Retention, and 
Administration, chapter 4, and by using the guidance in AFPAM 48–133, Physical Examination 
Techniques, chapter 10, para 10.3. Any profile that brings a member’s deployment qualification into 
question will be reflected as RED. 

Medical readiness lab test 
The following lab tests are required at the indicated frequency and must be recorded in PIMR: 

Lab Test Frequency 
G6PD 
DNA 
Blood Type/Rh factor 
Sickledex 

Once 

HIV Every 2 years 

If these lab tests have not been accomplished and are not in the PIMR software, this area will show as 
RED until the requirements are met. The data must be entered manually into the PIMR software in 
order to change the RED to GREEN. 

Health records review date 
The health record review (HRR) is accomplished annually with the PHA. The date entered into PIMR 
for the HRR is used to calculate the next due date. In rare cases (e.g., deployment, unexpected TDY, 
emergency leave, etc.), individuals may exceed 12 months since their last PHA. If a member is 
scheduled for deployment and it is reasonably expected that the PHA may come due during the 
deployment, every effort should be made to perform the PHA prior to deployment. If personnel are 
overdue for a PHA/HRR, PIMR will turn red indicating overdue and requires a PHA. 

Other specific data 
Special populations of active duty members may have additional requirements, such as flying and 
special duty personnel. Additional requirements for those personnel are programmed into the PIMR 
software. This information, such as gas masks inserts and quantitative fit training (QNFT) will be 
entered into PIMR. This includes the date gas mask inserts were issued, for those with defective 
visual acuity, and the date quantitative fit testing of the gas mask was last accomplished. If a member 
has other required medical equipment, such as hearing aids or orthotic support devices, the date of 
their issue should also be listed.  
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Preventive health assessment  
The PHA is an annual process which requires a review of preventive health and individual medical 
requirements for all Air Force active duty members. If the member has received needed clinical 
preventive services as part of routine care, and all IMR requirements are current, then little or no 
additional intervention may be required, and the PHA may be strictly an administrative review. As 
much as feasible, all reviews should be accomplished before or during any patient visit. All 
requirements should be identified in advance to minimize the time the members must spend away 
from their duty sections. When a patient visit is required, all reasonable efforts should be made to 
streamline the process, combine tests, and minimize the impact on the patient; however, this should 
not be construed as requiring all testing to be accomplished on the same day. For example, it may not 
be reasonable to schedule multiple tests such as a cholesterol screening, cycle ergometry, a dental 
exam and a pelvic exam all on the same day. This should be a local decision based upon the needs of 
the patients, commanders, and staff.  

Self-Test Questions 
After you complete these questions, you may check your answers at the end of the unit. 

801. Preventive Health Assessment and Individual Medical Readiness Program guidelines 
1. What is FHM’s primary role in the PIMR process? 

2. What is the outcome of PIMR? 

3. List the IMR factors. 

4. List the five IMR medical lab tests. 

5. Why are PHA requirements identified in advance? 

802. Completing a Preventive Health Assessment   
A complete PHA will be defined as having completed a review or update of all IMR requirements and 
the health history and review of findings. 

Review/update all IMR requirements 
All IMR requirements must be reviewed, accomplished, scheduled and ordered, if needed, as part of 
the PHA process. All aspects of the IMR requirements must be evaluated and those issues that can be 
“turned green” (all medical readiness requirements met/current) should be accomplished. However, 
the completion of a review does not necessarily affect the IMR status. For example, an individual 
may have a deployment limiting profile, may be deferred for an immunization, or may not be in 
dental class 1 or 2. Thus, they will be complete for the review, but will remain IMR “Red.”  
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Health history and review of findings  
The Health Enrollment Assessment Review (HEAR) or the 18-question Health Risk Assessment may 
be used; local policy will determine which is to be used. It is recommended that it be accomplished 
before the PHA, (i.e., during the dental exam or fitness exam, etc.). This will allow a thorough review 
of this “self-reporting” tool for any behavioral risk or health concerns of the individual. Keep in mind 
that once the HEAR has been completed it must be reviewed as soon as possible (immediately for 
individuals on the Personnel Reliability Program [PRP]) to ensure there are no indicators that require 
immediate intervention (such as mental health issues that have an immediate impact on PRP status). 

Interval history  
An interval history (since last PHA) is required for each PHA. As IMR requirements become due, 
every effort should be made to accomplish them as soon as possible. The information collected must 
be immediately reviewed and forwarded for inclusion in the medical record and available for review 
at the time of the administration portion of the PHA.  

Record review 
The individual’s medical record must be reviewed by FHM to identify any medical conditions or 
behavioral risks that require further evaluation or counseling. Historical evidence tells you that a good 
record review is essential to identifying issues which may need further evaluation, especially in terms 
of a member’s qualification for deployments.  

Clinical Preventive Services  
The Clinical Preventive Services (CPS) reflected within PIMR are the minimum recommended 
studies that an individual needs. These studies are based on recommendations from the US Preventive 
Health Services Task Force (USPHSTF) and can be found in the Preventive Base Screening Grid, 
which is part of the algorithm used in the PIMR software. This chart identifies what 
examinations/studies are needed during the annual PHA. This computer-generated list includes the 
following elements of the PHA. 

• Test needed.  
• Frequency of test required. 
• Male vs. female test required. 

Tests and procedures for nonflyers are based on age and family history. Tests and procedures for 
flight personnel are based on the same criteria with the addition of visual and hearing exams. 
The PIMR software uses this matrix to determine when individuals are due for these examinations. 
Providers may change the recommended frequency for individual patients based on his/her risk 
factors. However, if the provider does change the frequency, his/her rationale for doing so should be 
clearly explained in the medical records. A manual record review can also identify test and 
procedures that may be required during a PHA.  

CPS studies must be addressed as part of a member’s routine health care. At the time of the annual 
PHA, all of these requirements and recommendations should be reviewed and any that have not been 
accomplished should be scheduled and completed. 
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Self-Test Questions 
After you complete these questions, you may check your answers at the end of the unit. 

802. Completing a Preventive Health Assessment  
1. What two “self reporting tools” are acceptable in accomplishing the health history? 

2. Why must the HEAR be reviewed immediately? 

3. What is the purpose of reviewing the medical record? 

803. Preventive Health Assessment and Individual Medical Readiness Program 
components   
FHM is responsible for several components of the PIMR program. In this lesson, you will learn the 
four components, which include data management, occupational examination oversight, 
immunizations consultant, and deployment support. You will begin this lesson with an overview of 
the various responsibilities associated with managing PIMR data. 

Data management  
The daily management of the PIMR software system is the responsibility of FHM with the assistance 
of the local systems personnel, as required. PIMR data provided by FHM should be reviewed and 
analyzed by the Population Health Working Group (PHWG) on a routine basis as part of their 
outcome management function. This group should work as a team to resolve issues with process 
completion, staff interactions, scheduling problems, and so forth., and to ensure line commanders are 
receiving adequate support. 

Occupational health oversight 
FHM will oversee the Occupational Health Program (OHP) by reviewing and analyzing the outcomes 
of the OHEs. They should work with PCM teams to ensure that they are aware of the occupational 
health requirements and keep them updated on any changes to the requirements made by the OHWG. 
Additionally, identification of trends and tracking compliance rates will be performed by FHM. As 
FHM conducts quality control of the medical treatment facility (MTF) PHA program, they should 
ensure that any high-risk occupational examinations are included. 

Immunizations consultant 
As consultants to the immunization section, FHM plays a critical role in protecting the health of all 
enrolled patients. In addition to making recommendations to the PHWG regarding which 
immunizations various segments of the population should receive,FHM  also plays a part in keeping 
the PCM teams and line commanders informed. Periodic review of the immunizations database, with 
reports to the PCM teams and line commanders or unit health monitors, help ensure the patient 
population is properly immunized.  
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Deployment support 
FHM personnel may be tasked to participate in support of mass deployments. This critical support 
consists of reviewing medical records in order to identify personnel who may not be qualified to 
deploy.  Most medical groups in the Air Force will at some point be tasked to help prepare deploying 
personnel. Managing pre- and post-deployment checklists, conducting medical intelligence briefings, 
and assisting PCM team members with medical records reviews are all areas involving Public Health 
technicians.  

Self-Test Questions 
After you complete these questions, you may check your answers at the end of the unit. 

803. Preventive Health Assessment and Individual Medical Readiness Program Components 
1. Who reviews and analyzes PIMR data as a part of their management function? 

2. How does FHM oversee the OHP? 

3. What is the most critical role of the FHM immunization consultant? 

4. What is the most critical step in assisting with the deployment process? 

Answers to Self-Test Questions 

801 
1. Provide central oversight and support. 
2. A medically fit and ready force. 
3. (1) Immunizations (2) dental classifications (3) physical profile (4) medical readiness lab test (5) health 

record review (6) medical equipment data (7) PHA. 
4. HIV, G6PD, HGB-S, DNA, and blood type. 
5. To minimize the time away from the duty section. 

802 
1. Health Enrollment Assessment Review (HEAR) or 18 Question Health Risk Assessment. 
2. To ensure there are no indicators that require immediate intervention. 
3. To identify any medical conditions or behavioral risks that require further evaluation or counseling. 

803 
1. FHM. 
2. By reviewing and analyzing outcomes, identifying trends, and tracking compliance rates. 
3. Protecting the health of all enrolled patients. 
4. Reviewing medical records. 
Do the unit review exercises before going to the next unit. 
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Unit Review Exercises 

Note to Student: Consider all choices carefully, select the best answer to each question, and circle 
the corresponding letter. When you have completed all unit review exercises, transfer your answers to 
ECI (AFIADL) Form 34, Field Scoring Answer Sheet. 

Do not return your answer sheet to AFIADL. 

1. (801) What is the ultimate outcome of the PIMR program? 
a. A fit and ready force. 
b. To establish ACS study groups. 
c. To keep the PIMR database updated. 
d. Shorter suspense time for waiver cases. 

2. (801) Which lab test is not required for IMR? 
a. DNA. 
b. G6PD. 
c. Pregnancy. 
d. Blood Type. 

3. (801) How often is a HIV test required? 
a. Annually. 
b. Every 2 years. 
c. Every 3 years. 
d. Every 5 years. 

4. (801) At a minimum, how often must the PHA be accomplished? 
a. Monthly. 
b. Quarterly. 
c. Yearly. 
d. Every two years. 

5. (801) As a minimum, how often must the medical records of active duty personnel be reviewed? 
a. Monthly. 
b. Quarterly. 
c. Semiannually. 
d. Annually. 

6. (801) When may the PHA be an administrative review? 
a. Never. 
b. Annually. 
c. When the member is on temporary duty. 
d. When all IMR requirements have been accomplished. 

7. (801) When reviewing medical records, why should requirements be identified in advance? 
a. Streamlines the process. 
b. Identifies disqualifying defects. 
c. Minimizes impact on the PCM. 
d. Minimizes the time the member must spend away from their duty sections. 

8. (802) Which is not a PHA requirement? 
a. Record review. 
b. Interval history. 
c. Fitness assessment. 
d. HEAR. 
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9. (802) Which PHA element is not included on the Preventive Base Screening Grid? 
a. Test needed. 
b. Test result. 
c. Frequency of test required. 
d. Male vs. female test required. 

10. (803) Which is not a component of the PHA IMR program? 
a. ASC evaluations. 
b. Data management. 
c. Deployment support. 
d. Immunizations consultant. 

11. (803) Who works to resolve process completion issues, staff interactions, and scheduling 
problems of the PHA IMR process? 
a. PCM teams. 
b. Commander’s executive staff. 
c. PHWG. 
d. OHWG. 

12. (803) Who makes changes to the occupational health requirements? 
a. PCM teams. 
b. Commander’s executive staff. 
c. PHWG. 
d. OHWG. 

13. (803) To whom does the immunization section consult with, regarding which immunizations 
various segments of the population receive? 
a. PCM team. 
b. Flight Medicine. 
c. Population Health. 
d. FHM. 

14. (803) The purpose of record reviews for mass deployment is to 
a. manage deployment checklist. 
b. enhance intelligence briefings. 
c. identify Preventive Health Assessment and Individual Medical Readiness (PIMR) 
requirements. 
d. identify personnel who may not be qualified to deploy. 
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S A PART of Force Health Management (FHM) you will apply medical standards for initial 
and continued qualification of Air Force members, and will be the focal point to maintain and 
oversee medical standards for the medical treatment facility (MTF). You will evaluate 

identified medical conditions and compare them to established standards to ensure proper disposition. 
You will also be required to provide medical standards training to medical personnel. 

One of the many methods used by the Medical Service to provide optimal care is through regular 
physical assessments, which you read about in unit 1.  

Before qualification can be determined, you must first have a basic understanding of medical standards 
and physical requirements. With this in mind, this lesson begins with the nature of medical standards. 

2–1. Medical Standards 
As stated in Air Force Instruction (AFI) 48–123, Medical Examinations and Standards, standards and 
physical examination requirements ensure acquisition and retention of members who are medically 
acceptable for military life. As you know, there are many types of physical examinations, each with 
its own set of medical standards that must be met. Within the pages of AFI 48–123, you will find an 
itemized account on the medical standards for each type of examination. Included are the specific 
scope and frequency, accomplishment and recording requirements, as well as a variety of 
administrative procedures and considerations.  

804. Medical examination   
A medical examination may be defined as an investigation and evaluation of an individual’s body and 
medical history to determine his or her state of physical and mental health. This definition is 
appropriate because the examiner performs a careful search for evidence of disease or defect 
(investigation) and then compares these findings with the established normal values (evaluation). The 
purpose of any medical examination should be to resolve all reasonable questions about a medical 
defect and to determine the individual’s medical status. To satisfy its definition and purpose, a 
medical examination must be wide enough in scope to investigate all major body systems. The depth 
of evaluation for each body system depends primarily upon the type, or class, of the medical 
examination being processed. An example of this is easily illustrated during the vision testing 
process⎯there are fewer tests required on an enlistment physical than for a Flying Class I 
examination, which is given to pilot applicants. 

There are several types of standard medical examinations specified in AFI 48–123, specifically: 
• Accession examinations. 
• Department of Defense Medical Examination Review Board (DODMERB) for those 

applying to the service academies.  
• Initial flying duty. 
• Preventive Health Assessment (PHA). 

A 
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Each examination is conducted and recorded according to the format and procedures prescribed in Air 
Force pamphlet (AFPAM) 48–133, Physical Examination Techniques. It is important to note that as 
long as all requirements are met, a medical examination may serve more than one purpose.  

Continued active duty 
In addition to the prudent selection of the medically qualified personnel resources, it’s an important 
requirement to ensure timely identification and removal of those individuals who are no longer 
physically qualified for continued military service. Whenever a member’s qualifications for continued 
service are questionable, the member’s case is processed under the provisions provided in AFI 48–
123, AFI 44–157, Medical Evaluation Boards and Continued Military Service, and AFI 36–3212, 
Physical Evaluation for Retention, Retirement, and Separation.  Health care providers and FHM 
personnel must be familiar with these publications and, since you’ll refer to them frequently, maintain 
them in the FHM publication library. 

Continued flying duty 
Disqualification for flying duty depends on the particular condition involved. Medical standards for 
flying duty are designed to avoid compromise of flying safety, mission completion, or the member’s 
well being. The medical conditions listed in AFI 48–123 are primarily for your guidance and that of 
the flight surgeons; many of the conditions, depending on their severity, may be waived. 

805. Profile management   
The physical profile system classifies individuals according to physical functional abilities. It applies 
to the following categories of personnel: 

1. Applicants for appointment, enlistment, and induction into military service. 
2. Active duty and Air Reserve components (ARC) throughout their military service. 

The majority of the initial enlisted profiles are established through the Military Entrance Processing 
Station (MEPS) and are entered in item 45A on the Standard Form (SF) 88, Medical Record – Report 
of Medical Examination. Once the trainees enter basic training at Lackland AFB, Texas, their profile 
is reviewed by a 4E0X1. If a revision is required, a physician will also review the SF 88, Report of 
Medical Examination, and make any required changes on an AF Form 422, Physical Profile Serial 
Report.  

Since officers enter the Air Force from many different sources, their initial profiles are usually 
located on the commissioning physical examination. When the officer reports to officer training 
school or their first permanent duty station, their records must be reviewed by their primary care 
manager (PCM). During the record review they will establish, verify, and make necessary corrections 
to the initial profile by using the AF Form 422. 

Using the AF Form 422 
FHM personnel deal with AF Form 422 almost every day, and by now you have probably had 
experience using them. This section will detail the purpose and proper administrative handling of this 
very important form. For detailed instruction on completing an AF Form 422, see AFPAM 48–133. 

The AF Form 422 is a device for communicating information to nonmedical authorities in layman’s 
terms on the specific occupational duty limitations of military members. The profile system exists to 
facilitate the personnel, training, or command actions described in the following table.  
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Common uses of the AF Form 422 Additional uses of the AF Form 422 
Clearance of the member for worldwide duty. 

Notification to military personnel flight (MPF) of 
worldwide duty changes. 

Notification to MPF of a member’s profile 
change.  

Communicate Information to the member’s unit 
commander or supervisor that he or she has an 
injury or illness that limits job performance. 

Communicates information to the member’s unit 
commander or supervisor that he or she has an 
injury or illness that limits job performance or 
mobility status. 

Notification to MPF for active duty members or 
component surgeon’s office for ARC members 
of the member’s qualification for retirement or 
separation. 

Drug abuse reporting to commanders, social 
actions officers, and other responsible parties of 
active duty personnel identified as drug 
experimenters, users, or addicts. 

Physical restrictions/fitness exemptions. 

Provides information to MPF of medical 
recommendations for retaining members. 

When to review the AF Form 422 
All profiles are accomplished in the Preventive Health Assessment Individual Medical Readiness 
(PIMR) database. You must always review, and may even revise, a physical profile whenever a PHA 
or physical examination is performed. As you know, a member who is selected for overseas, 
geographically separated unit (GSU), or combat zone assignments must have medical records 
reviewed and cleared for worldwide duty. Also, individuals who are discharged or transferred from 
the hospital must have their medical records reviewed to ensure proper profiling and administrative 
disposition. For example, a patient being discharged from the hospital who has been diagnosed as 
having a myocardial infarction must have his or her physical profile revised to a 4T and 
recommended for a Medical Evaluation Board (MEB). 

All members must have their medical records reviewed before they return to normal duty following 
any illness or injury that significantly affected their duty performance or qualification for worldwide 
duty. This cannot be overemphasized. Consider, for example, a patient with a leg in a cast because of 
a fractured tibia. Perhaps this person must use crutches to walk, and as a result may not be able to 
perform normal duties. This is only a temporary occupational restriction, and if there are no 
foreseeable complications, you can estimate that the individual will have the cast on for about six 
weeks. Therefore, the PCM team would complete AF Form 422 indicating what physical restrictions 
apply and setting a date on when the restrictions expire. 

4T profiles with a duration greater than 60 days tell the personnel system that the patient’s 
qualification for worldwide duty (WWD) is questionable; therefore, FHM must review the AF Form 
422 every 30 calendar days when a member possesses a 4T profile. This is done because the FHM 
personnel must notify the health care provider to initiate MEB action before the 4T expiration date, if 
the evaluee is not expected to return to duty within one year of the 4T profile start date. Since 
pregnancies warrant a 4T profile, they must also be reviewed every 30 days; however, this review 
may be performed by the clinic providing primary obstetrical care to the patient. This clinic must 
understand that any changes in the duty restrictions must be referred to FHM. If you don’t understand 
what a “4T” means, don’t worry; the next portion explains how and why a profile is given a letter, or 
“factor,” and number, or “grade.” 

Factors 
The physical profile serial is based upon the functional ability of an individual to perform military 
tasks—physical and mental. In relation to this performance, each physical profile serial considers the 
functions of the body parts, organs, and systems of a particular individual. During development of the 
physical profile serial, military physicians divided the human functions into six factors. These factors 
have come to be known as the “PULHES.” These initials are taken from the first letter of each factor, 
with the exception of the “S” that is the phonetic sound of the root word, as identified in the following 
chart. 
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Factor Name Description of What to Rate 
P Physical Condition Organic defects not shown in the other factors. For instance, 

cardiovascular, pulmonary, gastrointestinal and renal diseases, 
allergies, hernias, and dental conditions. Note: A defect in 
another factor may influence the P factor. 

U  Upper Extremities  Functional use, strength, range of motion, and general efficiency 
of hands, arms, shoulder girdle, and spine (cervical and 
thoracic). 

L  Lower Extremities Functional use, strength, range of motion, and general efficiency 
of feet, legs, pelvic girdle, lower back, and lumbar and sacral 
spine. 

H Hearing  Auditory acuity only. Organic defects of ears are profiled under 
“P.”  “H” profiles are established using the standards contained in 
AFI 48–123. 

E Vision (Eyes)  Distant visual acuity only. Organic eye diseases, such as 
glaucoma, retinitis, and chorioretinitis and visual field defects are 
profiled under “P.” Note: Near visual acuity and color vision are 
not profiled under any factor. 

S  Psychiatric  Emotional stability and neuropsychiatric history and findings. 

Although there is not a dedicated “block” on the AF Form 422, a seventh factor, “X,” which indicates 
the strength aptitude of an individual, is also included in the profile serial. To determine the “X” 
factor, a strength aptitude test (SAT) is given to rate the member’s ability to lift free-standing weights 
to various heights. Personnel from the Services Squadron conduct this test at the Fitness Center (gym) 
and the standards for this factor are contained in the Air Force Personnel Center website under the 
Military Classification Directory.  The link is: http://ask.afpc.randolph.af.mil.  Drop down boxes are 
used from this point to access the requirements and specific AFSC needed.  Follow this path: Career 
Planning; Assignments and Jobs; Military Classification; Enlisted Information or Officer Information; 
Enlisted or Officer AFSCs/SDI/RI or Mandotory Entry Requirements. Since there is not an “X” factor 
block on the current version of the AF Form 422, this information must be recorded in the “Remarks” 
section.  

Serial grades 
There are four physical profile serial grades⎯1, 2, 3, and 4, that may be used for six of the physical 
profile serial factors. The “X” factor does not use a number grade; however, a letter code is used to 
represent the given amount of weight a member must lift. The strength aptitude codes can be found in 
the “Mandatory Entry Requirements” section of the Military Classification Directory.   The following 
chart lists each combination you can use on the AF Form 422 for the initial six physical profile serial 
factors mentioned. 

Profile Description 

P - Physical Condition  

P1 Free of any identified organic defect or systemic disease. 

P2 Presence of minimally significant organic defect(s) or systemic disease(s). 

P3 Significant defect(s) or disease(s) under good control, not requiring regular and 
close medical support. Capable of all basic work commensurate with grade and 
position. 

P4 Severe organic defect(s) systemic and infectious disease(s), all conditions 
disqualifying by AFI 48–123 (e.g. diabetes, seizure, etc.). See Notes.  
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Profile Description 

U⎯Upper Extremities 
U1  Bones, joints, and muscles normal. Able to do hand-to-hand fighting. 
U2 Slightly limited mobility of joints, mild muscular weakness or other musculoskeletal 

defects that do not prevent hand-to-hand fighting and are compatible with prolonged 
effort. 

U3 Defect(s) causing moderate interference with function, yet capable of strong effort 
for short periods. 

U4 Strength, range of motion, and general efficiency of hand, arm, shoulder girdle, and 
back, including cervical and thoracic spine severely compromised or disqualifying by 
AFI 48–123. See Notes. 

L⎯ Lower Extremities 
L1  Bones, muscles, and joints normal. Capable of performing long marches, 

continuous standing, running, climbing, and digging without limitation. 
L2 Slightly limited mobility of joints, mild muscular weakness, or other musculoskeletal 

defects that do not prevent moderate marching, climbing, running, digging, or 
prolonged effort. 

L3 Defect(s) causing moderate interference with function, yet capable of strong effort 
for short periods. 

L4 Strength, range of movement, and efficiency of feet, legs, pelvic girdle, lower back, 
and lumbar vertebrae severely compromised or disqualifying by AFI 48–123. See 
Notes. 

H⎯ Hearing 
H1-H4   Refer to AFI 48–123 Attachment 3. 

E⎯ Vision (Eyes) 
E1  Minimum vision of 20/200 correctable to 20/20 in each eye. 
E2 Vision correctable to 20/40 in one eye and 20/70 in the other, 20/30 in one eye and 

20/200 in the other eye, or 20/20 in one eye and 20/400 in the other eye. 
E3  Vision which is worse than E–2 profile but better than E–4. 
E4  Visual defects disqualifying by AFI 48–123. See Notes. 

 S⎯ Psychiatric 
 S1  No psychiatric disorder. 
S2  Mild transient psychoneurosis. 
S3  Mild chronic psychoneurosis, moderate transient psychoneurotic reaction. 
S4  All psychosis and the psychoneuroses which are persistent or recurrent, requiring 

hospitalization or the need for continuing psychiatric care or disqualifying by AFI 48–
123. See Notes. 

NOTES: Individuals with a condition listed in AFI 48-123 may not be qualified for worldwide duty 
and must meet an MEB. A 4T profile precludes reassignment and deployment until the MEB or 
Physical Evaluation Board (PEB) processing is completed or the condition is resolved. 

1. An AF Form 422 can be processed without an expiration date, referred to as a permanent 
profile of 1, 2, or 3, when the member has a chronic and stable condition which imposes 
physical restrictions, but does not preclude worldwide duty assignment, mobility, or fitness 
testing. 

2. When a medical defect permanently precludes further employment within a member’s 
AFSC, a medical recommendation for retraining is sent to the servicing MPF on an AF 
Form 422 according to AFI 36–2101. The AF Form 422 must accompany a Narrative 
Summary (SF 502), which includes comments clearly defining the individual’s limitations, 
recommendation by the member’s squadron commander, and approval by the MTF 
commander or senior profile officer. The MPF determines the retraining AFSC and notifies 
the senior profile officer. The approval authority, which falls within the personnel system, 
certifies the member medically qualified, or not qualified, for each selected or requested 
AFSC. 
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You can see that the interpretation and grading of each individual’s functional capacity depend on the 
examiner’s medical and military experience, as well as their clinical judgment.  

Suffixes 
Suffixes are used to assist the MPF in personnel management actions. Absence of a suffix indicates 
the physical profile serial is permanent. The following suffixes are authorized. 

Suffix  Description 
W The member is considered medically qualified for worldwide duty. This suffix is 

used when the profile contains only 1s, 2s, or 3s. 
T The profile serial contains one or more 4s, indicating the member is not considered 

available for worldwide service; the defect responsible for this grading is temporary 
and can be reasonably expected to resolve in 12 months or less. The T suffix is not 
used with 1, 2, or 3 profile grades. 

L The member has been awarded limited assignment status (LAS). LAS is awarded 
to certain members who, through MEB and PEB processing, have been found 
physically unfit for worldwide duty and whose request to remain on active duty in 
LAS has been approved. You cannot enter the L suffix unless the LAS has been 
authorized by HQ AFPC. 

Distribution 
Complete the AF Form 422 in five copies. These copies are distributed as described below. 

Copy # Distribution 

1 Health Record 
2 MPF (not required for temporary profiles which will expire within 60 days) 
3 Squadron 
4 Individual 
5 FHM through PIMR 

NOTES: Although the distribution of the AF Form 422 is rather straightforward, the 
following facts must be understood: 
1. If the member’s profile or restriction impacts their mobility or worldwide duty 

qualification, the MPF must be notified formally. Type and submit to the MPF those 4T 
profiles issued for injuries or illnesses not compatible with worldwide assignment or 
mobility that are not expected to resolve within 60 calendar days. 

2. 4T profiles issued for periods of 60 days or less are not forwarded to the MPF and can 
be handwritten but must be entered into PIMR.  

3. In all cases where standards for continued military service, deployment. or mobility are 
not met, the AF Form 422 shall be annotated appropriately and the worldwide 
qualified block must be checked “no.” 

 
 
The FHM suspense copy (if required) should be maintained until the date of expiration of the 
temporary restrictions or the date the physical profile serial is adjusted. 

Assignment availability roster  
The Personnel Systems Management (PSM) section of the MPF provides the assignment availability 
code roster to the MTF every 30-calendar days on all members possessing 4T profiles. The roster is 
provided in the three categories: 31 (all 4 profiles), 37 (MEB/PEB actions), and 81 (pregnancies). 
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Roster Type Managed By 
31 Managed by the FHM section. 
37 Managed by the Physical Evaluation Board Liaison Officer 

(PEBLO). 
81 Should be managed by the Obstetrics-Gynecology (OB-GYN) 

Clinic, but if a military OB-GYN Clinic is not available, FHM will 
assume responsibility for this review. 

The MTF will review the 31, 37, 81 rosters to identify whether the physical profile serial requires 
adjustment through the accomplishment of a new AF Form 422. An appropriate note on the SF 600, 
Medical Record–Chronological Record of Medical Care, in the individual’s medical records or OB-
GYN records for the 81 roster, will document this review. The SF 600 documentation will be 
accomplished by FHM or OB-GYN clinic personnel for the 81 roster. Any errors found must be 
identified to the MPF. 

If the patient is not expected to return to duty within one year, the reviewer will notify the attending 
health care provider and the PEBLO, who then initiates MEB action before the 4T expires. 

Using the Department of the Army Form 3349 
Department of the Army (DA) Form 3349, Physical Profile, is acceptable in lieu of an AF Form 422. 
You must review any entry in the DA Form 3349, which recommends temporary or permanent 
geographic or climate assignment restrictions. It is extremely important to note that an Army “3” 
profile grade is not compatible with worldwide assignment in the Air Force and it must be converted 
to a “4” profile. 

806. Maintaining a fit force   
The Secretary of the Air Force (SAF) has the authority to retire or separate members who can no 
longer perform the duties of their office and grade because of medical impairment. Compensating 
those whose military careers are cut short by medical impairment also is the responsibility of the 
SAF. The requirement to maintain a physically fit force is the basis for military medicine. The 
identification and removal of those not physically qualified for continued military service begins with 
an MEB. 

Special purpose profiles 
The Air Force uses special purpose profiles to accurately evaluate and determine the medical status of 
its personnel. Special purpose profiles help the Air Force maintain a fit and ready force. 

Physical profile after an MEB 
It is the responsibility of the primary care management (PCM) team, profile officer, and the FHM 
section of the servicing MTF to complete a proper AF Form 422 for members returned to duty 
following an MEB action. PEBs and other boards and councils of the Disability Evaluation System do 
not award profiles. 

You will recall the evaluee, while undergoing MEB evaluation and disability processing, is awarded a 
temporary “4” profile to prevent his or her reassignment. This must be revised if Headquarters Air 
Force Personnel Center (HQ AFPC) returns the evaluee to duty. Members found to be fit for duty by 
the Disability Evaluation System cannot be awarded a 4T profile. A profile of 1, 2, or 3 must be 
awarded unless substantial deterioration warranting a new MEB occurs. 

Limited assignment status  
An LAS is an exception to the policy that unfit members must be retired or discharged. Certain 
members found unfit by the Disability Evaluation System may apply to be retained on active duty in 
LAS with certain limitations and controls over their assignments. Retention in LAS depends upon:  
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• Type and extent of the member’s physical defect or condition;  
• Amount of medical management and support needed to sustain the member on active duty;  
• Physical and assignment limitations required;  
• Years of service completed; and  
• Air Force need for the particular grade and specialty. 

The LAS program conserves manpower by keeping needed experience and skills that the Air Force 
can economically use. It is not the intent of the LAS program to retain a member just to increase 
benefits or allow the member to complete a period of service. 

Members not physically fit for active duty without restriction don’t have a legal or vested right to 
retention in LAS, and the Air Force doesn’t guarantee retention for any specified period of active 
duty. The Air Force may retire or discharge members on LAS at any time as the result of medical 
reevaluation. A member continued on active duty in LAS is not presumed physically fit. The 
disability system will determine fitness or unfitness on the evidence of record at the time of final 
retirement or discharge. As you can see, the number of members retained in LAS is held to an 
absolute minimum. 

Members who have completed 15 to 20 years of active duty, who have physical defects or conditions 
that limit their worldwide assignment availability, and who have been found unfit by a PEB, may be 
considered for retention in LAS. A member will not be retained in LAS unless the physical defect or 
condition has essentially stabilized or, based on accepted medical principles, shows either gradual 
improvement or slow progression. Members must be able to function in a normal military 
environment without adverse affect on his or her health, or the health of others, and without need for 
an excessive amount of medical care. 

Members who have completed over 20 years are considered for LAS only if there is a unique and 
overriding need for their particular specialty and their only restriction is being assigned to a base with 
adequate military or civilian medical facilities to provide the required medical support. Retention 
under this category may be for a specified number of years of service based on grade. LAS may 
terminate at any time based on medical reevaluation or the needs of the Air Force. 

The MTF examines LAS members at least once a year. The report of examination shows the status of 
the unfitting physical defects or conditions for which the LAS was assigned, and the status of any 
additional physical defects or conditions that may affect duty performance. Those in LAS must 
complete any active service commitments they incur unless their overall physical condition 
deteriorates to a point where they are no longer acceptable for retention in LAS. LAS members are 
evaluated by a PEB before discharge or retirement. Those individuals awarded LAS by HQ AFPC are 
authorized an “L” suffix to their physical profile serial and may be awarded a permanent 4L profile. 

Assignment limitation code (ALC)-C is yet another possible suffix of the MEB/PEB process that HQ 
AFPC may award. This code tells the personnel community that the member may not be eligible for 
certain assignments. Before giving the member an assignment, AFPC will request an update on 
his/her condition and determine if needed medical support is available at the potential assignment 
location. 

Those individuals returned to duty by the PEB and given an ALC-C should be profiled and 
reevaluated at the intervals determined by HQ AFPC. ARC members placed on ALC-C will be 
appropriately profiled and reevaluated according to guidance from the appropriate ARC surgeon. 

Job retraining after an MEB 
Unit commanders must ensure that each member’s medical restrictions (on the physical profile) are 
matched to his or her Air Force specialty (AFS). The unit commander may seek further 
recommendation on a member’s medical suitability for a specific job or AFS from the medical 
adviser to the MPF classification and training unit, senior physical profile officer, or MTF 
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commander. If the member is medically incapable of fulfilling the requirements of his or her AFS, the 
unit commander should request retraining action based on medical documentation and the 
recommendation. 

807. Medical clearances   
FHM provides quality control review of health records. You’ll review these records for administrative 
accuracy to include physical examination requirements, accurate physical profile (AF Form 422), and 
any disqualifying defects. Any discrepancy noted during this review should be handled in accordance 
with current directives and your office protocol. Personnel assigned to FHM also review and process 
individual cross-training requests and deployment clearances.  

Other reviews include the medical records of active duty personnel upon discharge or transfer from 
the hospital to ensure that proper profiling and administrative disposition take place. The admission & 
disposition (A&D) list shows whether the patient has been moved or discharged. The 
noncommissioned officer in charge (NCOIC), FHM, or designated individual reviews this list to 
determine if any active duty personnel have been discharged. If so, their medical records must be 
reviewed and an AF Form 422 is initiated if needed. They must also establish proper suspense files to 
ensure timely follow-up of members with either a temporary physical limitation (4-T profile), such as 
pregnancy, or a condition that requires a future MEB action.  

Medical clearances are required for a variety of reasons; they always include a detailed review of 
health records. The general intent of the record review is to identify medical/psychiatric defects that 
may be disqualifying for the particular duty or position sought. The following discussion covers some 
of the most common reasons FHM does these reviews.  

Conducting health record reviews on incoming/outgoing permanent  
change of station active duty personnel 
By conducting this review, you are ensuring that the member is not only medically qualified for his or 
her assignment, but that they meet the medical standards for continued military service as well. You 
are also verifying that he or she has a current physical examination or PHA on file as well as a current 
AF Form 422. The PCM team will also be involved in this process, especially on incoming personnel. 

Processing retraining requests and special duty applications 
The Militry Classification Directory on the AFPC website  lists the qualifications all members must 
meet for a specific AFSC. During the medical records review you must determine whether or not the 
individual meets these medical standards. It may be necessary to arrange a specialty test or exam to 
determine whether the individual does in fact meet the standards. A good example of this is when you 
schedule a member for an initial Flying Class III physical for boom operator or an initial ground 
based controller duty physical examination for air traffic controllers and combat controllers.  

Individuals applying for security clearance must meet the requirements in AFI 31–501, Personal 
Security Program Management. It is imperative to determine if the applicant meets the required 
standards, failure to identify discrepancies may mislead the commander to grant or deny the 
individual appropriate qualification and/or result in jeopardizing mission accomplishment. 

Military training instructor (MTI) duty, survival training instructor, all flying classes, remote or 
isolated duty, and so forth, must meet duty requirements according to AFI 48–123. 

Reviewing medical records on discharge or transfer from the hospital 
This duty is performed to ensure proper profiling and administrative disposition of active duty 
personnel. It may be necessary to prepare an AF Form 422 for a temporary duty restriction, or to 
recommend MEB consideration to determine continued military service. 
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Scheduling and monitoring specialty clinic appointments 
You might discover a condition while reviewing a medical record, physical examination, or PHA that 
requires further evaluation. If so, you will need to refer the member to their PCM team for a specialty 
examination (consultation) or, if not empanelled, ensure that an appointment is made for the 
individual. 

Standards quality control 
FHM is where you will assess the quality of the programs in which you oversee, such as PIMR, 
occupational health examination (OHE), and AF 422s. The general intent is to ensure a fit and healthy 
force. You must have a solid understanding of medical standards and physical requirements in order 
to do this. We have already talked about the specific responsibilities of FHM; the tool that will best 
help you to accomplish your job is AFI 48–123,. Within the pages of the AFI, you’ll find an itemized 
account on the medical standards for each type of examination. Included are the scope and frequency, 
accomplishment and recording requirements, as well as a variety of administrative procedures and 
considerations. AFPAM 48–133 will give you guidance on the format and procedures for recording a 
physical examination.  

Self-Test Questions 
After you complete these questions, you may check your answers at the end of the unit. 

804. Medical examination 
1. What is the purpose of medical standards? 

2. In what written publication would you find the different types of medical examinations and their 
scope? 

3. What are the medical standards for flying duty designed to do? 

805. Profile management 
1. What is the purpose of the AF Form 422? 

2. How often are 4T profiles reviewed? 
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3. Match each profile grade in column B with its description in column A. Items in column B may 
be used only once. 

Column A 
____ (1) Upper back injury causing moderate functional interference, yet capable 

of strong effort for short periods. 
____ (2) Slightly limited mobility of joints that do not prevent moderate marching. 
____ (3) Range of movement of the lumbar vertebrae severely compromised. 
____ (4) Vision correctable to 20/40 in one eye and 20/70 in the other. 
____ (5) Infectious diseases, diabetes, and seizure disorders. 
____ (6) 20/100 vision correctable to 20/20 in each eye. 
____ (7) Free of any identified organic defect. 
____ (8) Able to do hand-to-hand fighting. 

Column B 
a. E1. 
b. E2. 
c. L2. 
d. L4. 
e. P1. 
f. P4. 
g. U1. 
h. U3.  

4. What does the absence of a suffix indicate? 

5. List the three categories for the assignment availability roster. 

806. Maintaining a fit force 
1. Who has the authority to separate or retire members who can no longer perform their duties 

because of a medical impairment? 

2. Who has the responsibility to complete a proper AF Form 422 for members returned to duty 
following MEB action? 

3. What is the purpose of awarding a 4 profile? 

4. What is the purpose of the Limited Assignment Status program? 

5. Who can award an assignment limitation code C? 

807. Medical clearances 
1. What is the general intent of the medical clearance record review? 
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2. What specific tasks require you to review Military Classification Directiory on the AFPC 
website? 

3. Why do you review the medical record of an active duty member when they are discharged from 
the hospital? 

4. What should you do if you discover a medical condition that requires further evaluation during a 
medical record review? 

5. What is the general intent of quality control of physical examinations? 

2–2. Waiver Policies and Procedures 
From your experience, you have likely found that USAF medical standards provide for the acceptance 
of a wide range of physical and mental defects. These medical standards are flexible enough to meet 
the needs of the USAF without incurring undue risks of liability compensation to the examinee later. 
Not only do the established medical standards found in AFI 48–123 apply to an individual throughout 
his or her specialized training and subsequent specific duty, such as flying duties, but more 
specifically, these standards apply throughout his or her Air Force career. In the following lesson, 
you’ll study how the Air Force makes adjustments when an individual fails to meet the standard. 
We’ll also discuss the unique function of the Aeromedical Consultation Service (ACS).  

Earlier, medical standards were said to be a set of values to which you compare the health status of an 
examinee. Although this fundamental statement is true, AFI 48–123 actually lists medical standards 
as “cause to reject.” Is this confusing? Consider it this way⎯after an examination has been 
completed, compare the results to the listed standards for the specific type of examination. If a result 
or diagnosis, an item of medical history, or a physical measurement exceeds the listed cause for 
rejection, the examinee is disqualified for the purpose of the examination.  

As prescribed, medical standards are a guide to gauge an individual’s physical or mental 
qualification. The examining health care provider must consider the results of the examination, and 
then exercise prudent medical judgment in applying these standards. The physician must categorize a 
medical condition as either temporary or permanent. A condition is permanent if it is one such as a 
missing finger, a difference in leg length, or a congenital deviation of the spine. In contrast, dental 
caries, a healing fracture of a leg, or pneumonia, are examples of temporary defects. A permanent 
defect, if listed as a cause for rejection, is normally not considered acceptable, nor is it usually 
reevaluated. Of course, there are always exceptions to the rule. Thus, if the examiner feels that an 
individual with a defect can perform his or her duties satisfactorily, the examiner records the findings 
with a full description of the defect and then submits the case to the waiver authority for review and 
action. 

So, what does the term waiver mean as it applies to flying personnel? The following paragraphs 
should help you understand waivers, the USAF policy regarding them, and the proper administrative 
procedures for obtaining a waiver for flying personnel. 



2–13 

808. Waiver process   
Once the flight surgeon decides that a case is worthy of waiver consideration, the aeromedical PCM 
team will accomplish the physical exam for submission to the waiver authority. The physician should 
take advantage of all specialty consultants who can contribute to the support of his or her 
recommendation. The medical standards in AFI 48–123 may specify certain conditions that must be met 
before favorable consideration of the waiver is given. For example, a member with an elevated blood 
pressure on the day of exam must undergo a five day blood pressure check. Copies of all specialized 
evaluations should be part of the supporting documents that accompany the waiver request. Keep in mind 
that the certification and waiver authority reviewers are depending on your written word to “paint a 
picture” of the individual’s condition. All supporting documents should accompany the typed SF 88 and 
SF 93, Report of Medical History (for initial exams), or an Aeromedical Summary (for periodic exams), 
in sufficient copies to satisfy the requirements of AFI 48–123.  

Types of waivers 
Any defect can be a cause for rejection based on the judgment of the examining flight surgeon. Also, 
any condition that, in the opinion of the flight surgeon, presents a hazard to flying safety, the 
individual’s health, or mission completion is cause for disqualification. By definition, to be 
considered waiverable, any disqualifying condition should meet the following criteria: 

1. Pose no risk of sudden incapacitation. 
2. Pose minimal potential for subtle performance decrement, particularly with regard to the 

higher senses. 
3. Be resolved or stable and be expected to remain so under the stresses of the aviation 

environment. 
4. If the possibility of progression or recurrence exists, the first symptoms or signs must be 

easily detectable and not pose a risk to the individual or the safety of others. 
5. Cannot require exotic tests, regular invasive procedures, or frequent absences to monitor for 

stability or progression. 
6. Must be compatible with the performance of sustained flying operations in austere environments. 

Examination type and waiver consideration 
Before the flight surgeon can decide for or against a waiver request on an initial flight or special 
operational duty physical, he or she must first consider the purpose of examination. This is a very 
important step since the type of exam dictates which category of standards apply and where the 
waiver authority lies. Even more important though, the exam type determines the subsequent action 
that you and the flight surgeon will take once a defect is noted. The precise handling of an initial 
examination with noted disqualifying defects is reflected in the following table. 

Flying Class Action 
I and IA Complete all examinations regardless of the nature of the disqualifying 

defect. Send the completed SF 88 and SF 93, along with all relevant 
documents, to the appropriate certifying authority—according to AFI 
48–123—through the requesting agency, such as the MPF, AF 
Recruiting, ROTC detachment, etc. The examining flight surgeon must 
completely identify, describe, and document the disqualifying defect. 

II or III, Initial Controller 
and Space Operations 
Crew Duty 

Complete all examinations when a disqualifying defect is likely to 
receive favorable waiver consideration. Send the complete waiver 
package, as outlined in AFI 48–123, to the appropriate waiver authority. 
NOTE: Discontinue the examination if it is unlikely to receive a waiver 
and annotate the SF 88 that the individual was medically disqualified 
locally and forward package to the major command (MAJCOM)/ 
surgeon general (SG). 
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Since the local medical facilities do not have disqualification certification authority, each medical 
facility will forward medical disqualifications to the respective MAJCOM/SG for review and final 
disposition.  

Aeromedical Information Management Waiver Tracking System 
Aeromedical Information Management Waiver Tracking System (AIMWTS) is a web-based 
management tool designed to replace existing databases, to enter patient demographics, diagnoses, 
ACS data, and waiver dispositions.  

Air Force Medical Operations Agency (AFMOA) is the administrator for the AIMWTS program, and 
will assign a user administrator at each MAJCOM. MAJCOM administrators in turn assign user 
access within their offices and assign a user administrator at each of their subordinate facilities. User 
administrators will give instructions on assigning MAJCOM and base flight surgeon and technician 
user authority. 

Waiver authority 
The certification and waiver authority for medical defects is listed as one of the attachments to AFI 
48–123. Although the list is quite explicit, it’s very easy to understand. To reprint the entire 
attachment here would in no way enhance the lesson, but be aware of some key areas relating to 
waivers. The following table provides a breakdown by waiver and certification authority and a few of 
their specific policies. 

HQ USAF/SG 
• The ultimate waiver authority for all medical waivers. 

HQ AFMOA/SGPA 
• All initial categorical flying waivers and changes from one category to another or removal of a 

categorical restriction and previously medically disqualified rated members. (Note: Consult AFI 
48–123 for delegation of waiver authority to MAJCOM/SG.) 

• All initial waivers in cases previously certified medically disqualified by Headquarters Air Force 
Medical Operations Agency/Aerospace Medicine Directorate (HQ AFMOA/SGPA) or 
MAJCOM/SG on rated members. 

• All cases for which ACS recommends disqualification or a change in waiver status. 
(Exception: Change of Waiver Status⎯Active clinical management members who are on a 
waiver who have new findings during ACS reevaluation involving the same body system. If the 
ACS recommends waiver, MAJCOM/SG retains waiver authority.)  

• All categorical IIC waivers except as delegated to MAJCOM/SG. 
• Any controversial condition that in the opinion of the MAJCOM/SG warrants a  

HQ AFMOA/SGPA decision. 
• All general officers, regardless of diagnosis, being considered for waiver. 

MAJCOM/SG 
• Forwards a copy of disqualified cases on rated members to HQ AFMOA/SGPA. 
• Provides information to the Centralized Flying Waiver Repository (WAVR File) located at 

Brooks City-Base, Texas, on rated members medically disqualified. This is to assure that the 
WAVR File is properly updated. 

• Does not grant or renew waivers for members of active ACS study groups without concurrence 
from the clinical sciences division chief (USAF School of Aerospace Medicine [USAFSAM] / 
Department of Medicine, Clinical Sciences Division, Aerospace Medicine Branch [FECA]).  

Local Base (active duty only) 
• Flight surgeons (AFSC 48G4/3 or 48A4X), normally the aerospace medicine squadron/flight 

commander or the senior squadron medical element (SME) flight surgeon (tenants only) as 
specifically identified by the parent MAJCOM, retain this authority. At locations with flight 
surgeons who do not meet this criteria, the certification/waiver authority reverts to the MAJCOM 
of assignment. 
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Routing of the request for waiver, regardless of designated waiver authority level, must be sent 
through command channels. Each level reviews the case and makes recommendations. 

Delegation of waiver authority for flying personnel 
In order to expedite the waiver certification process, the Air Force allows higher authorities the option 
to delegate certain certifications down to the base level. Most of the conditions are similar across Air 
Force channels, but some of them may be MAJCOM specific. Regardless of your MAJCOM, the 
following paragraphs cover a few of the general rules regarding delegation of waiver authority. 

Command surgeons may delegate their certification or waiver authority to the senior flight surgeon at 
local bases. However, this authority will not be delegated further. When this occurs, the MAJCOM 
must provide a copy of the policy letter to HQ AFMOA/SGPA.  

NOTE: Authority to grant flying class III waivers to rated personnel who have been medically 
disqualified for flying class II remains with the individual’s MAJCOM of assignment. 

Command surgeons may delegate waiver authority to another command surgeon. If this option is 
exercised, the originating MAJCOM must provide HQ AFMOA/SGPA a copy of the policy letter. 

Certification and waiver authority for ARC members or assignment to ARC flying positions remains 
with the appropriate ARC surgeon. ARC members include both the Air Force Reserves and the Air 
National Guard. 

Certification/WAIVER stamp information 
Place the certification information in a visible location on the front of the SF 88. The proper way to 
annotate the front of SF 88 with a disqualifying defect is illustrated in the following sample.  

89 AMDS/SGP (date) 
Medically disqualified for Flying Duty, Class III by reason of  
thoracic levoscoliosis in excess of 25 degrees as measured by the 
Cobb method. 
(signature) 
JOHN Q. PUBLIC, Col, USAF, MC, SFS 
AFSC: 48GX 
89 AMDS/CC 

Term of validity 
The waiver authority establishes the term of validity (period) for which a waiver is valid. This 
duration is based on several factors and the following administrative details must be adhered to:  

1. Place an expiration date on waivers for conditions that could progress or require periodic 
reevaluation. 

2. Waivers are valid for the specified condition. Any exacerbation of the condition or other 
changes in the patient’s medical status automatically invalidates the waiver and a new one 
must be requested. 

3. If a condition resolves and the member is qualified by appropriate medical standards, forward 
an aeromedical summary to the MAJCOM/SG. 

Depending on the severity of the defect and type of duty the examinee performs or will perform, the 
waiver authority may grant an indefinite waiver.  

809. Aeromedical consultation service   
Some patients will be evaluated at the ACS, located at Brooks City-Base, Texas. Acutely ill patients 
or those patients considered inpatients are not accepted. All initial workups must be completed by the 
referring MTF before their ACS referral. While aviators may feel concern about exposure to the 
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thorough assessment experienced at the ACS, it’s worth noting that a great majority of those 
evaluated are granted waivers. In some cases, record reviews at the ACS will suffice for an 
aeromedical recommendation to be made. The ACS is not a waiver authority or treatment facility. 
The main purpose of ACS is to be available for consultation on unusual or difficult cases; they also 
play a significant role in the development of medical standards. ACS recommendations are made to 
AFMOA or other waiver authorities for their final disposition. Receipt of a note from an ACS flight 
surgeon, or telephone call indicating the ACS recommendation does not constitute a waiver. Waiver 
disposition action follows the chain from the ACS to AFMOA or MAJCOM, to the referral medical 
facility. 

History  
The ACS was established in 1955 and has accomplished over 32,000 aeromedical evaluations; the 
average number seen is approximately 700 per year. Ophthalmologic problems have accounted for 
the most common cause for a referral. Cardiovascular problems have accounted for just under half of 
the workload and have ranged from serial electrocardiographic changes and subclinical coronary 
artery disease, to valvular heart disease. Neuropsychiatric diagnoses, such as history of syncope or 
head injury, have been the third most common cause for referral. During the calendar years 1993 
through 2002, a favorable recommendation for return to flying status was made in over 80 percent of 
the cases evaluated at the ACS. 

In addition to performing aircrew evaluation, ACS personnel participate in the education and training 
programs of the USAFSAM (i.e., each resident in Aerospace Medicine [RAM] spends a portion of 
their training period working at the ACS under the supervision of staff members). 

The ACS is operated under the direction of its parent organization, the Clinical Sciences Division of 
the Department of Force Enhancement within USAFSAM. The cumulative experience gained from 
the ACS aircrew evaluations over the years has formed the basis for the Clinical Sciences Division’s 
robust aeromedical epidemiological research program. This research has answered a steady supply of 
operational aeromedical problems and led to changes in the USAF/SG medical policy for aviators. 
Interesting case reports and study findings are shared with the international aeromedical community 
through frequent contributions to scientific journals and presentations at professional meetings  

Evaluations 
All evaluations at the ACS are received by AIMWTS. These evaluation requests are individualized 
and directed toward the primary medical problem of the aircrew member. Following the review of the 
AMS and supporting documentation, a decision is made to schedule an ACS evaluation, send a 
recommended aeromedical disposition to the waiver authority, or request additional medical data 
from the local base. Once the decision is made, the referring base flight surgeon’s office is notified of 
the proposed ACS evaluation. The evaluee’s health record will be hand-carried to the ACS 
appointment. 

Special services available within the Clinical Sciences Division include aerospace medicine, 
occupational medicine, internal medicine, cardiology, exercise physiology, ophthalmology, 
optometry, psychiatry, clinical psychology, audiology, and radiology. Consultations in other 
specialties (i.e., neurology, orthopedics, dermatology, otolaryngology, or urology) are arranged at 
Wilford Hall Medical Center and Brooke Army Medical Center, as required. Specialized facilities 
available at Brooks City-Base include the altitude chamber, centrifuge, facilities for testing vestibular 
function, treadmill for evaluation of the patient’s cardiovascular status under conditions of maximum 
exercise, and nuclear medicine studies. Facilities for cardiac catheterization, magnetic resonance 
imaging (MRI), computed tomography (CT), and position emission tomography (PET) are readily 
available in the local area. 

Each evaluee meets their aeromedical case manager and assigned ACS flight surgeon the first 
morning. During the initial interview, a history and physical are performed and a general orientation 
to the remainder of the clinical evaluation is given. Upon completion of the evaluation, a departure 
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briefing is given to the evaluee by his or her ACS flight surgeon, during which the various findings 
are discussed. The ACS flight surgeon notifies the referring base flight surgeon of these findings by 
telephone the same day the evaluee departs. 

According to AFI 48–123, the following personnel are eligible for referral to ACS: 

1. USAF active duty on flying status or persons removed from flying duty for medical reasons. 
2. ARC personnel approved by HQ AFMOA. 
3. Army and Navy personnel with approval of the US Army Aeromedical Agency (USAAMA), 

Fort Rucker, Alabama, or the Naval Aerospace and Operational Medical Institute (NAOMI), 
Pensacola, Florida. 

4. Military personnel of foreign countries when approved by the State Department and 
AFMOA. 

5. National Aeronautics and Space Administration (NASA). 
6. Applicants for flying training with approval by HQ AETC or AFMOA. 

Final review and disposition action in each case will be taken by the appropriate waiver authority 
according to AFI 48–123 or AR 40–501, Standards of Medical Fitness. In order to expedite this 
administrative action, the ACS patient status worksheet (PSW) is e-mailed directly to the waiver 
authority (AFMOA, USAAMC, or MAJCOM) within two duty days of the evaluee’s departure. The 
ACS recommendation is also included in AIMWTS, and then sent to the Air Force waiver authority. 
The ACS electronically forwards the final report to the appropriate waiver authority within 60 duty 
days. The waiver authority in turn forwards the final report to the referring medical facility for 
inclusion in the evaluee’s medical records. The local flight surgeon will brief the evaluee on details of 
the findings and recommendations. The ACS permanently maintains a copy of all ACS evaluations. 

Referral procedures 
The referring flight surgeon prepares a waiver package according to AFI 48–123. The attending flight 
surgeon must assure the individual meets any prerequisites. Instructions concerning preparatory diet, 
use of drugs, and other information are sent to the evaluee’s local waiver technician.  

NOTE: It’s imperative that each evaluee be briefed by the local flight surgeon and given a copy of 
these instructions.  

Web page 
For additional information concerning the ACS, waiver process, waiver diagnosis guide, referral 
procedures, and other Clinical Sciences Division activities, log onto the Brooks web site at: 
http://www.sam.brooks.af.mil. 

Self-Test Questions 
After you complete these questions, you may check your answers at the end of the unit. 

808 Waiver process 
1. What is used as a guide to gauge an individual’s mental and physical qualification? 

2. What dictates which category of standards applies and where the waiver authority lies? 
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3. Match each waiver/certification authority in column B with its control in column A. Items in 
column B may be used more than once. 

Column A 
____ (1) All initial waivers in cases previously certified medically 

disqualified by MAJCOM on rated members. 
____ (2) Waiver/certification authority is reverted here when a local 

flight surgeon is not a 48G4/3 or a 48A4X. 
____ (3) Any controversial waiver that in the opinion of the MAJCOM 

warrants a higher decision. 
____ (4) Forwards a copy of disqualified cases on rated members to HQ 

AFMOA. 
____ (5) Provides information to the Centralized Flying Waiver 

Repository. 
____ (6) Only a specifically identified tenant 48G4 flight surgeon. 
____ (7) The ultimate waiver authority. 
____ (8) All general officers. 

Column B 
a. Local base. 
b. HQ USAF/SG. 
c. MAJCOM/SG. 
d. HQ AFMOA/SGOA. 

809. Aeromedical consult service  
1. What is the purpose of ACS evaluations? 

2. What agency authorizes ACS evaluations on ARC personnel?  

3. How must a member’s medical record arrive at the ACS? 

4. Who has final review and disposition action of ACS cases? 

Answers to Self-Test Questions 

804 
1. Ensure acquisition and retention of members who are medically acceptable for military life. 
2. AFI 48–123, Medical Examinations and Standards. 
3. Avoid compromise of flying safety, mission completion, or the member’s well being. 

805 
1. Communicate information to nonmedical authorities in layman’s terms on the general condition or specific 

duty limitations of military members. 
2. Every 30 days. 
3. (1) h. 

(2) c. 
(3) d. 
(4) b. 
(5) f. 
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(6) a. 
(7) e. 
(8) g. 

4. That the profile is permanent. 
5. (1) 31⎯all 4 profiles. 

(2) 37⎯MEB/PEB actions. 
(3) 81⎯pregnancies. 

806 
1. The secretary of the Air Force. 
2. PCM team, profile officer, and FHM. 
3. To prevent reassignment. 
4. Conserves manpower by keeping needed experience and skills that the Air Force can use. 
5. HQ AFPC. 

807 
1. To identify medical/psychiatric defects that may be disqualifying for the particular duty or position sought. 
2. Processing retraining request and special duty applications. 
3. To ensure proper profiling and administrative disposition of active duty personnel. 
4. Refer the member to their PCM team. 
5. Ensure a fit and healthy force. 

808 
1. Medical standards. 
2. Types of exams. 
3. (1) d. 

(2) c. 
(3) d. 
(4) c. 
(5) c. 
(6) a. 
(7) b. 
(8) d. 

809 
1. To be available for consultation on unusual or difficult cases. 
2. HQ AFMOA. 
3. Hand carried. 
4. The appropriate waiver authority. 
 

Do the unit review exercises before going to the next unit. 
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Unit Review Exercises 

Note to Student: Consider all choices carefully, select the best answer to each question, and circle 
the corresponding letter. 

 

15. (804) During a physical examination, the depth of evaluation of any body system depends 
primarily upon the 
a. availability of equipment. 
b. specialty service available. 
c. type of medical examination. 
d. medical history of the examinee. 

16. (804) Where will you find the format and procedures for conducting and recording a physical 
examination? 
a. AFI 44–113. 
b. AFI 48–123. 
c. AFM 36–2108. 
d. AFPAM 48–133. 

17. (805) Where is the AF Form 422 established on officers entering the Air Force? 
a. Their ROTC detachment. 
b. OTS at Lackland AFB, Texas. 
c. Their first permanent duty station. 
d. The first training base after leaving OTS. 

18. (805) How often must 4T profiles be reviewed? 
a. 10 days. 
b. 15 days. 
c. 30 days. 
d. 45 days. 

19. (805) How many human function factors are considered in the physical profile serial? 
a. 6. 
b. 4. 
c. 3. 
d. 1. 

20. (805) A strength aptitude test is rated in which of the following profile factors? 
a. P. 
b. U. 
c. L. 
d. X. 

21. (806) The identification and removal of those no longer physically qualified for continued 
military service begins with which process? 
a. MEB. 
b. BMT. 
c. FHM. 
d. PHWG. 
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22. (806) Which process conserves manpower by keeping needed experiences and skills that the Air 
Force can economically use? 
a. MEB. 
b. MTF. 
c. LAS. 
d. PEB. 

23. (807) The qualifications for a specific AFSC can be found in 
a. Air Force Specialty Guide. 
b. Military Personnel Flight Guide. 
c. Military Classification Directory. 
d. Air Force Classification Directory. 

24. (807) FHM’s responsibility in processing Air Force specialty code (AFSC) retraining requests is to 
a. notify the individual if retraining is approved or disapproved. 
b. determine if the individual meets medical standards for a specific job. 
c. schedule a physical examination on all requests and send it to the MPF. 
d. arrange a specialty test to determine whether the individual meets the standards. 

25. (807) When discharged from the hospital, FHM personnel review the medical records of active 
duty members to 
a. determine any medication sensitivity. 
b. ensure the discharge summary is complete and accurate. 
c. ensure proper profiling and administrative disposition take place. 
d. establish the need for a periodic or special purpose physical examination. 

26. (807) If you discover a condition while reviewing a medical record that requires further 
evaluation, to whom should you refer the member? 
a. FHM.  
b. PCM team.  
c. Their supervisor. 
d. MTF commander. 

27. (808) What action is taken when a disqualifying defect is found during a Flying Class III physical 
examination? 
a. Discontinue the exam and send it to the certifying agency. 
b. Discontinue the exam and file the incomplete physical in the individual’s medical record. 
c. Complete the exam regardless of the defect then send it to the appropriate certifying authority. 
d. Complete the exam if the defect is likely to receive favorable wavier consideration and send it 
to the certifying authority. 

28. (808) Which agency has the ultimate waiver authority for all medical waivers? 
a. HQ ARC/SG. 
b. HQ USAF/SG. 
c. MAJCOM/SG. 
d. HQ AFMOA/SGOA. 

29. (808) The waiver authority for all general officers, regardless of diagnosis, is 
a. HQ AFMOA/SGPA.  
b. MAJCOM/SG. 
c. HQ USAF/SG. 
d. HQ ARC/SG. 
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30. (808) The delegation of waiver authority 
a. is always granted indefinitely. 
b. is approved only by HQ USAF. 
c. is granted only on controversial cases. 
d. expedites medical administrative actions. 

31. (808) When establishing the term of validity, the waiver authority may grant an indefinite waiver 
based on the 
a. age and experience of the examinee. 
b. class or type of physical examination. 
c. member’s defect and type of duty performed. 
d. recommendations of the examining flight surgeon. 

32. (808) What web-based management tool is used for waiver requests? 
a. FLYREC. 
b. ASIMS. 
c. AWSF. 
d. AIMWTS. 

33. (809) What is the main purpose of the ACS? 
a. Directed toward the primary medical problem. 
b. Treats all defects/illnesses requiring waiver action. 
c. Approves or disapproves waivers based on the results. 
d. Provides consultations on unusual or difficult cases. 

34. (809) What organization authorizes ACS evaluations on ARC personnel? 
a. HQ ARC. 
b. HQ USAF. 
c. HQ AFMOA. 
d. MAJCOM/SG. 

35. (809) When scheduling a member for an ACS evaluation, who is responsible for ensuring the 
individual meets prerequisites? 
a. HQ AFMOA. 
b. MAJCOM/SG. 
c. Medical facility. 
d. Attending flight surgeon. 

Please read the unit menu for unit 3 and continue Č 
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HE WORKSHOP can be a hazardous place for employees to perform their jobs. With all the 
technological advances in today’s society, you would think the work environment would 
always be safe. However, with these advances in technology come new hazards. Once a hazard 

is identified, it must be controlled or the worker must be protected. If the Air Force requires workers 
to perform a mission, by law, it must provide a safe and healthy environment for the worker. This is 
where you, the Public Health (PH) journeyman, come into the picture. Public Health supports the Air 
Force Occupational Health Program (OHP). This unit discusses occupational hazards commonly 
found in the Air Force and lists workplaces that contain these hazards as well as control measures to 
prevent exposure.  

3–1. Industrial Hazards 
You must be knowledgeable about industrial hazards before you can educate workers about the 
hazards they work with in their shops. There are many hazards in the industrial environment and this 
section will explain some of them. It also discusses the toxicity of certain hazards and includes the 
factors affecting the toxicity of a substance. You will read about the operational hazards found within 
specific shops on a base. Although this information is essential, you have to begin with the basic 
types of hazards that are included in an industrial environment. 

810. Types of hazards   
Some of the types of hazards that you will encounter are biological, chemical, and physical hazards 
such as noise, radiation, thermal extremes, and vibration. 

Biological 
Biological hazards include molds, bacteria, viruses, yeasts, parasites, and insects. An exposure to 
biological hazards can result from unhealthy working conditions or performing a job where biological 
hazards exist. Health care workers and those in related occupations are at risk of exposure to 
bloodborne pathogens such as the human immunodeficiency (HIV) and hepatitis B (HBV) viruses, 
and other potentially infectious materials. Workers may carry bacteria or viruses on their hands or 
clothes to a break area and could contaminate food items, making someone ill. Another example of a 
biological hazard might be a security forces individual bitten by a rabid animal on base while trying 
to catch the stray animal.  

Chemical 
Chemicals in the industrial setting pose a physiological hazard to workers primarily through 
inhalation or skin contact. Examples of chemical hazards include acids, solvents, lubricating oils, and 
carbons. One of the major problems associated with chemical hazards is contact dermatitis or skin 
problems. 

T 
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Physical 
The effects of physical hazards on the worker may be twofold. Certain physical hazards, such as 
thermal extremes, may reduce the effectiveness of the worker’s immune system. This exposure to 
temperature extremes might also increase the effects of a chemical exposure. Pressure and vibration 
place a repetitive strain on joints and body parts and may cause inflammation and/or trauma. Also, the 
worker may receive traumatic injury as a result of exposure to a physical hazard. Noise, vibration, 
ionizing and nonionizing radiation, and thermal extremes are examples of physical hazards.  

Noise 
Workers exposed to high levels of noise can be affected in many ways. The worker exposed to high 
noise levels for a short time can exhibit a temporary hearing loss or threshold shift. This loss of 
hearing can be recovered shortly after by removing the noise source or by removing the worker from 
the source. In general, most of this recovery occurs within one to two hours after exposure, with 
complete recovery occurring within approximately 14 to 16 hours. If the worker is continually 
exposed to excessive noise for a long period of time, the temporary threshold shift can become 
permanent. Another effect of hazardous noise is interference with communication between workers. 
This can be an annoyance to the worker, lower the efficiency of the operation, and increase the risk of 
traumatic injury.  

The temporary hearing loss exhibited when the ear is exposed to excessive noise is in itself an alarm 
mechanism. It serves to warn the worker that unless something is done, a more permanent hearing 
loss may result. When more permanent hearing loss begins, it can be diagnosed in the 3000–6000 
Hertz (Hz) frequency range (high frequency sound). Periodic audiometric tests can identify threshold 
shifts in this frequency range, thus allowing corrective action before a hearing loss that may affect the 
worker’s ability to understand voice communication at 2000–3000 Hz. Noise hazards are discussed in 
more detail in unit 5.  

Radiation  
Ionizing and nonionizing radiation are increasingly prevalent in the industrial work environment. 
Ionizing radiation is electromagnetic radiation with energy sufficient to cause the loss of an electron 
from the matter with which it interacts. Alpha, beta, and neutron particles, along with gamma and X-
rays are examples of ionizing radiation. Ionizing radiation can cause skin burns, deep tissue burns, 
and chronic genetic defects of affected individuals and their offspring. Ionizing radiation is covered in 
detail in a subsequent volume in the unit on medical readiness in wartime.  

Nonionizing radiation is electromagnetic radiation that does not have the energy to cause the loss of 
an electron. Examples of nonionizing radiation are ultraviolet, infrared, laser, and microwaves. 
Nonionizing radiation can cause damage to the eyes and reproductive system, and produce minor 
burns to the skin. 

Thermal extremes  
Workers exposed to extremes of hot and cold temperatures, as well as rapid changes in temperatures, 
can suffer from thermal stress. Thermal stress may be prevented by allowing workers to adjust to 
temperature extremes over one to two weeks for acclimatization. Acclimatized individuals are more 
effective at accomplishing their tasks and less prone to thermal stress. One important factor is the 
amount of physical activity required while subjected to the thermal stress. Heavy physical activity, 
performed in extremely high temperatures, can cause thermal injuries. As activity increases, the 
body’s ability to tolerate high temperature decreases. The physiological changes due to thermal stress 
are discussed in volume 4, Contingency Operations. 

Vibration/pressure 
Initial research indicates that whole-body vibration increases respiration and the physiological activity 
of the heart. The results have also shown that there is an inhibition of tendon reflexes as a result of 
vibration. Additionally, there seems to be reduced ability of the worker to perform complex tasks, and 
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there are indications of potential damage to other systems such as the reproductive. Prolonged 
vibration of the forearm and hand can damage the tendons and nerves causing Raynaud’s 
phenomenon or dead hand. 

Bioenvironmental Engineering (BE) usually recommends that the process is changed or substituted, if 
possible, to protect the worker. You need to know that vibration is a hazard, and in some 
circumstances not much can be done about it.  

811. Toxicology   
The human body exists in a delicate balance, constantly assaulted with foreign substances and 
physical phenomena. The work environment contains many of these substances in highly 
concentrated forms. Some present a potential danger while others are harmless. There are still a large 
number of substances for which the danger to humans is not known.  

You have already studied some of the major defense mechanisms that protect the human system. 
These defense mechanisms are useful when the concentration of potentially hazardous materials is 
relatively low. However, in the industrial environment where high concentrations may exist, these 
mechanisms may fail to provide adequate protection. Thus, a hazard exists for the worker.  

Toxicity factors 
Toxicity is defined as the capacity of a substance to produce injury or illness. There are certain factors 
that are considered when determining the toxicity of a particular substance. National Institute of 
Occupational Safety and Health (NIOSH) uses these factors when determining the toxic levels of 
specific industrial hazards. These factors are divided into three groups: factors affecting the agent, 
factors affecting the individual, and factors affecting the environment. None of these factors can be 
considered by itself to determine the toxicity of a substance. They must be used together.  

Factors affecting the agent  
Factors affecting the agent’s toxicity include the type of substance, formulation of the substance, and 
volume or concentration.  

Factors Affecting the Agent’s Toxicity 
Type of substance The type of substance is a key factor in determining the toxicity 

of a material. Some materials are inherently more toxic than 
others, while others are not toxic at all or have not been proven 
to be toxic.  

Formulation The formulation of a substance is also a factor in determining 
the toxicity of a substance. Chemical composition such as pH, 
physical characteristics such as particle size, and the presence 
of impurities or contaminants are part of the formulation factor. 
Ingredients such as preservatives or lubricants can be added to 
the formulation or the pH can be adjusted to help lower the 
toxicity of the agent. Other ingredients including suspending 
agents, surfactants, binding agents, coating agents, diluents, 
and solvents can be added to adjust the toxicity of a particular 
substance. Some substances are contaminated with impurities 
that increase the toxicity.  

Volume or 
concentration  

The volume of a toxic agent, as well as its concentration, are 
two closely related and important factors affecting its toxicity. 
The greater the concentration of a toxic substance the greater 
the chances of it causing harm. The greater the volume of a 
toxic substance the greater the chance for exposure. Volume 
and concentration are closely related to the factors affecting the 
individual.  
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Factors affecting the individual  
Factors affecting the individual include the route of entry, frequency of exposure, duration of the 
exposure, and individual differences such as age and weight.  

Route of entry 
The major routes of entry include the gastrointestinal tract (ingestion), the lungs (inhalation), and the 
skin (absorption). The most hazardous route of entry is inhalation, while ingestion and absorption are 
considered less hazardous.  

• Inhalation—The respiratory tract is important because the human lung has an enormous gas-
tissue interface, or surface area, where oxygen and carbon dioxide are exchanged. The 
continuous blood flow, along with the constant oxygen and carbon dioxide exchange, 
enhances the rapid rate of absorption of many substances from the air by the alveoli into the 
blood stream.  
The amount of respirable toxic substances absorbed into the blood stream is difficult to 
determine. The respiratory rate and depth of respirations vary among individuals. Some 
individuals are sedentary and others are more physically active; the latter increase the rate 
and depth of respirations. In addition, the concentrations of pollutants may vary at different 
locations in the work environment. Concentrations can increase and peak based upon 
production cycles in the work environment.  
The respiratory system has protective mechanisms that provide the first line of defense 
against toxic materials that are inspired. Soluble gases are absorbed in the moist mucous 
membrane of the upper respiratory tract, thus limiting their effect on the lungs. 
Particulate matter is filtered out of the respiratory system at various stages. The nasal 
structure and turbulent air flow cause the settling of large particles that are then captured by 
the mucous membranes of the nose. Cilia, or small hair-like filaments in the nose and upper 
respiratory tract, serve to help the mucous filter particulate matter from inspired air. The 
bronchial branches also filter out large particles. Usually, only particles less than 3 
micrometers reach the alveoli of the lungs. Once these particles reach the alveoli, phagocytic 
cells or macrophages entrap the particles and slow their action in the body. Some particles are 
also filtered out of the body through the lymphatic system. 

• Absorption (skin contact)—The most common route of exposure in the industrial 
environment is by the skin. When a substance comes into contact with the skin, four actions 
are possible: (1) the skin and its associated film of lipids acts as an effective barrier against 
penetration, injury, or other forms of disturbance; (2) the substance can react with the skin’s 
surface and cause primary irritation or dermatitis; (3) the substance can penetrate the skin and 
conjugate with tissue protein, resulting in skin sensitization; or (4) the substance can 
penetrate the skin, enter the blood stream, and act as a potential systemic poison.  

• The skin has certain protective mechanisms that act to inhibit exposure to the toxic materials. 
The first mechanism is its multiple layers, providing a less permeable surface. The sweat 
glands produce perspiration that dilutes the toxic substance when it comes into contact with 
the skin. The sebaceous glands produce the lipid film on the skin’s surface, which provides a 
protective layer that helps prevent penetration. A breakdown of any of these protective 
mechanisms causes a more serious exposure. Thus, if the oily film is removed by soaps, or if 
a break in the skin occurs through a wound such as an abrasion or laceration, the danger of 
exposure to the worker increases. Even with all of its protective mechanisms, some toxic 
materials are readily absorbed into the skin. Serious and even fatal poisonings can occur from 
brief skin exposures to highly toxic substances such as parathion and related 
organophosphates, the organometallics, the alkyl leads and tins, aniline, phenol, and 
hydrocyanic acid. 
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• Ingestion—Health hazards from ingestion are less significant in the industrial environment 
and warrant only limited discussion. First, the number of substances that can be ingested are 
fewer, since it is virtually impossible to ingest a vapor or gas. Second, the frequency and 
degree of contact are very limited. Oral contact with substances on hands, in food and drink, 
and on cigarettes is less frequent, of shorter duration, and lesser in amount during the work 
shift than exposure by other routes of entry. However, it is worth noting that portions of 
inhaled particles that lodge in upper parts of the respiratory tract during inhalation are swept 
up the tract by ciliary action and are subsequently swallowed.  
Third, and most important, ingestion is a less hazardous route of entry than inhalation. 
Reasons for this include: (1) poor absorption from the digestive tract into the blood stream; 
(2) exposure to acid as the substance passes through the stomach and (3) exposure to an 
alkaline medium in the pancreatic juice as the substance passes through the small intestine. 
The acid and alkaline fluids may reduce toxic organic substances, through hydrolysis, to less 
toxic substances. Moreover, the pancreatic enzymes convert or metabolize some substances 
to less toxic subunits well before the original substance is absorbed.  
There are exceptions to the above statements concerning reduced toxicity through ingestion. 
Exceptions are those highly toxic elements with slow, cumulative action such as arsenic, 
cadmium, lead, and mercury. The potential increased body burden of these elements through 
ingestion has led to prohibiting food, drink, and tobacco products in areas where such 
substances are used. 

Number of exposures  
The number of exposures must be considered along with the other factors to determine the toxicity of 
a substance. The toxic effects can be either acute (rapid onset) or chronic (slow onset) depending 
upon the number of exposures to the substance. However, generally, an increase in the number of 
exposures increases the toxic effects of a substance.  

Duration of exposure  
The period of time an individual is exposed to hazardous agents can lead to a varying degree of 
effects. A short exposure to a high concentration might cause more damage than a long-term exposure 
to a low concentration. However, a short exposure to a certain concentration may produce less 
damage than a long exposure to the same concentration. This factor is not as easily controlled because 
the job may require a worker to be exposed for a long period of time.  

Individual differences  
The individual worker is a major factor in determining the toxic effects of a substance, since different 
agents affect people in different ways. The age and weight of a worker plays a big part in how the 
toxic substance affects the body. These factors determine the health status of the individual. Workers 
in poor health are more susceptible to toxic agents than workers in good health.  

• Age—Age has an impact on how a toxic substance affects a specific worker. Older 
employees do not handle toxic exposures as well as younger employees, so age must be 
considered along with health status. However, a healthy, older worker may be able to handle 
toxic agents better than a younger, unhealthy worker. 

• Weight—Weight is also an important consideration. People with a higher percent of body fat 
may absorb more toxic substances than thinner employees. This is due to the fat absorbing 
and storing more of the toxic substance. 

• Other factors—Other influencing factors include absorption, body storage, metabolism, and 
ability to eliminate toxic substances. These factors are being studied to determine how strong 
their influences are on the toxic properties of substances. 
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Factors affecting the environment  
There are two environmental factors that can affect human responses to toxic materials. These, in 
turn, influence the toxicity of a substance. The external environmental factors include temperature 
and environmental chemicals.  

Temperature 
Environmental temperatures influence the toxic response in workers. Extreme cold generally 
decreases the biological response or sometimes depresses the immune system to an agent, and cold 
prolongs the response. For example, sarin increases in toxicity as the temperature decreases. Other 
substances such as organophosphate pesticides increase in toxicity as the temperature increases. 

Environmental chemicals 
Chemicals in the environment affect the body’s response but do not directly affect toxic agents. There 
may be a synergistic effect when a worker is exposed to two chemicals. This means the effects of two 
chemicals together is greater than the sum of the individual toxic effects of each chemical separately. 
The same might be true with a toxic agent in the presence of radiation. 

Toxicity of specific materials 
Many personnel on base use toxic materials daily. One such workplace is the pest 
management/entomology shop. Entomology personnel use pesticides to control many different pests. 
If these pesticides are incorrectly used or if personnel are exposed to unsafe levels of these 
substances, serious illness may result.  

Pesticide toxicity  
The toxicity of a pesticide is largely dependent on its chemical makeup. From your standpoint, one of 
the most important aspects of insect and rodent control would be the effects the various chemicals can 
have on the human body. Improper handling of pesticides during mixing and application can result in 
serious injury, even death. Most chemical pesticides are extremely toxic if ingested and vary in their 
effects when inhaled or absorbed through the skin. Some also cause dermatitis from repeated skin 
exposures. The Air Force is currently limiting the use of hazardous pesticides; however, there may be 
several different types of pesticides used on a base. 

Inorganic pesticides  
Most inorganic pesticides are formulated from heavy metals and are extremely toxic to warm-blooded 
animals. Because of their toxicity, inorganic pesticides are rarely used.  

Synthetic organic pesticides  
This group includes chlorinated hydrocarbons, organophosphates, and the carbamates.  Some are 
quite hazardous as concentrates, and a single exposure is capable of causing illness or death. There is 
a wide range of toxicity and hazards, and even repeated exposure to diluted solutions can be 
hazardous. Applicators must use protective measures when handling the agents. Pesticides in this 
group usually affect the nervous system, resulting in spasticity, the inability to coordinate muscular 
activity. Severe cases often progress to convulsions, respiratory failure, and ultimately death.  

Organophosphates display a wide range of toxic effects in mammals. Malathion is slightly toxic, 
diazinon is moderately toxic, and parathion is highly toxic. This category of pesticide inhibits 
cholinesterase, an enzyme essential to the proper functioning of the body’s nervous system. 
Symptoms of poisoning include gastrointestinal discomfort, salivation, profuse sweating and 
difficulty in breathing. The immediate cause of death is usually respiratory failure, as is the case with 
poisoning due to chlorinated hydrocarbons.  

The carbamates are a relatively new group of pesticides. This group of compounds also inhibits 
cholinesterase and has a wide range of toxicity and hazards.  
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Solvents  
Liquid pesticides are rarely applied in undiluted form. Water is sometimes used as a solvent, but 
kerosene and fuel oil are also widely used. Kerosene is dangerous to humans if not properly handled. 
Ingestion often causes gagging and coughing, and aspiration into the lungs may be followed by 
bronchopneumonia. Using kerosene sprays in enclosed, poorly ventilated areas may cause nausea, 
dizziness, coma, and other symptoms of poisoning. Kerosene dermatitis can also occur from 
continuous exposure to the skin.  

Rodenticides  
Materials in this group include inorganic and organic chemicals. The uses and modes of action are 
sufficient to justify consideration of rodenticides as a separate group. Inorganic and organic chemical 
rodenticides have been the cause of most human poisonings associated with rodenticides. Another 
group of chemicals used widely in rodent-control programs is the anticoagulants. One of the first 
anticoagulants used was Warfarin. This has been supplemented in the military supply system by other 
anticoagulants in water-soluble formulations. In addition to causing capillary damage, anticoagulants 
interfere with formation of prothrombin which is necessary for blood clotting. The result is extensive 
internal hemorrhages.  

Anticoagulants have the advantage of low acute toxicity. Consequently, in the concentrations 
recommended, repeated ingestion over a period of several days is required to produce lethal poisoning 
in mammals, including humans. However, accidental or deliberate ingestion of these anticoagulants, 
particularly the concentrates, may lead to death.  

Fumigants 
These chemicals are used for specialized problems in rodent control and for insect control in selected 
situations. One type of fumigant is hydrogen cyanide (HCN). This chemical and any of the cyanides 
that produce HCN gas are extremely toxic to humans. They cause death very quickly by interfering 
with cellular respiration. The skin readily absorbs the gas; therefore, a gas mask is not enough to 
protect an individual at high concentrations for prolonged periods of time. Fumigation in closed 
spaces requires elaborate precautions in addition to the gas mask. Those applying HCN must know 
how to escape quickly, even in the dark.  

Phosphine is another fumigant that is “state of the art” for food product fumigation because there are 
no toxic residues. It is commonly used today as a fumigant for stored grains throughout the United 
States and the world. An odor cannot be relied upon as a warning of dangerous concentrations, thus, 
hazardous quantities can be inhaled before an odor is detected. The exposed individual may not be 
aware of an exposure because of its delayed toxic action in humans. Onset of symptoms, including 
shortness of breath, thirst, nausea, vomiting, stomach pain, diarrhea, back pain, fainting, a feeling of 
coldness, and possibly death, may occur as long as 48 hours after an exposure. At high enough 
concentrations, death can occur in a matter of minutes rather than hours. Phosphine must be applied 
only by specially trained and certified pest controllers who have special application equipment.  

Physiological classification of airborne toxic materials  
Airborne toxic materials produce many physiological responses in the body. The following discussion 
presents a system for classifying toxic materials in terms of the physiological response obtained. This 
system, though generally accepted, is somewhat arbitrary since the type of physiological response 
depends on the dose/concentration of the toxic material. Each toxic classification affects a specific 
organ or organ systems within the body; these organs are known as target organs. The following 
table discusses some of the common airborne toxic materials. 
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Airborne Toxic 
Material 

Explanation 

Irritants  Cause inflammation of the mucous membrane of the respiratory 
tract. Toxic materials can be either primary or secondary irritants. 
Primary irritants cause inflammation, conjunctivitis, or pulmonary 
edema. Secondary irritants result in the same reactions, but 
irritation is secondary or minor compared to other effects such as 
hepatotoxicity or asphyxiation.  
Secondary irritants include hydrogen sulfide and many of the 
aromatic hydrocarbons. 
Carbon monoxide and cyanides. Carbon monoxide attaches 
itself to the hemoglobin of the red blood cell, thus disabling the 
transport of oxygen. 
Can cause respiratory paralysis and affect the central nervous 
system, causing excitement, dizziness, and even coma and 
death with either higher concentrations or with longer exposure 
periods to a moderate concentration. 

Asphyxiants  Deprive cells of the body of oxygen and are of two types—simple 
and chemical. Simple asphyxiants are inert elements that, in 
sufficient quantity, exclude oxygen from the body. Examples of 
simple asphyxiants include nitrogen, carbon dioxide, and helium. 
Chemical asphyxiants act in the body by limiting the use or 
availability of adequate oxygen to the cells. 

Anesthetics  Act by depressing the central nervous system. The most 
common example of an anesthetic is alcohol. Other anesthetics 
include acetylene hydrocarbons, ethyl ether, paraffin 
hydrocarbons, and aliphatic ketones.  

Hepatotoxic agents  Damage the normal functioning of the liver. Examples of 
hepatotoxic agents include carbon tetrachloride, 
tetrachloroethane, and nitrosamines.  

Nephrotoxic agents  Result in damage to the functioning of the kidney. Examples of 
nephrotoxic agents include some halogenated hydrocarbons and 
uranium.  

Neurotoxic agents  Produce damage to the central nervous system. Symptoms 
include anxiety, trembling, spasms, leading to violent 
convulsions, unconsciousness and possibly death. Examples of 
neurotoxic agents include organometallic compounds such as 
methyl mercury, and tetraethyl lead, and solvents such as 
carbon disulfide.  

Blood-damaging 
agents  

Break down the red blood cells or chemically induce cyanosis by 
converting hemoglobin to methemoglobin in the blood. Benzene, 
arsine, and aniline are examples of such agents.  

Lung-damaging 
agents  

Produce their effect by scarring the pulmonary tissue. This effect 
is beyond the irritant action of certain acids. Examples would be 
silica, asbestos, coal dust, and organic dusts. Symptoms can 
include a cough and shortness of breath. 

Physical classification of toxic materials  
The four physical classes of toxic materials are gases/vapors, particulate matter, liquids, and solids. 
The latter two, liquids and solids, though a concern of the BE, do not pose nearly the problems posed 
by gases/vapors and particulate matter.  

A gas is defined as a material different from a solid or liquid with low density and viscosity. It has 
great expansion and contraction abilities depending upon the temperature and pressure and will 
distribute evenly throughout any container. A gas exists at 25°C and 760 mm hectogram (HG); that is 
standard temperature and pressure. On the other hand, a vapor is the gaseous stage of a material that 
is a liquid or solid in its natural state at standard temperature and pressure.  
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Particulate matter is generally in aerosol form such as a dispersion of solid or liquid particles in a gas. 
There are five major types of aerosols including smoke, fog, mists, fumes, and dusts.  

1. Smoke—Consists of particles that result from incomplete combustion of materials. Wood or 
coal can burn without flame causing smoke. 

2. Fog—A visible aerosol consisting of condensed liquids. A cloud-like formation of water 
vapor that lies close to the ground is a fog. 

3. Mist—A dispersion of liquid particles, many of which are individually visible, such as 
spraying perfume from  an atomizer.  

4. Fumes—Solid particles generated by condensation from a gaseous state, generally as a result 
of the volatilization of molten metal. Welding metal causes fumes that resemble a smoke.  

5. Dust—Consists of particles that result from a mechanical action on a solid. Dust consists of 
fine, dry, solid particles of matter as in a cloud of dust.  

The physical classification of toxic materials is important, both in the methods used to evaluate the 
level of contaminants in the atmosphere and the control methods available to remove the 
contaminants. The removal of gases and vapors presents a different problem than removing 
particulate matter from the air.  

812. Operational hazards   
There are many Air Force operations and jobs hazardous to humans. This section covers some of the 
most common hazards found in workplaces. It is not all-encompassing, nor is it designed to make you 
an expert in occupational health. It is intended to familiarize you with the more common operational 
hazards.  

Halogenated hydrocarbons 
The halogenated hydrocarbons are among the most widely used industrial chemicals. These 
compounds, containing chlorine, bromine, and fluorine or combinations of the three, are used as 
cleaning solvents. This group of chemicals offers a wide variety of solvents that are well suited to any 
particular process requirement. These chemicals are also used as refrigerants and fumigants. Other 
halogenated hydrocarbons include fluorocarbons, methyl chloride, methylene chloride, 
tetrachloroethane, trichloroethane, and trichloroethylene.  

The toxicologic effects of halogenated hydrocarbons vary from one compound to another, but 
generally most cause central nervous system (CNS) depression such as light-headedness, dizziness, 
unconsciousness, and possibly death. Another common problem is skin defatting which leads to 
dermatitis. Inhalation of high concentrations of vapor may cause liver or kidney damage. Some 
compounds have no effect, others affect only one organ, and others may affect both liver and kidney.  

Aliphatic hydrocarbons 
Aliphatic hydrocarbons are derived from petroleum by cracking, distillation, or fractionation of crude 
oil. These products are used principally as fuels, refrigerants, propellants, dry cleaning agents, 
lubricants, solvents, and chemical intermediates. Some aliphatic hydrocarbons used in the Air Force 
include acetylene, ethane, gasoline, kerosene in jet fuel, naptha, and mineral spirits known as stoddard 
solvent. Aliphatic hydrocarbons are asphyxiants and CNS depressants. Some cause displacement of 
oxygen, and others cause unconsciousness. Some can cause fires and explosions. Another common 
effect is irritation of the skin and mucous membranes of the upper respiratory tract. Repeated and 
prolonged skin contact may result in dermatitis, due to skin defatting. Direct contact of liquid 
hydrocarbons with lung tissue, through aspiration, results in chemical pneumonitis or inflammation of 
the lungs, pulmonary edema, and hemorrhage.  
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Aromatic hydrocarbons 
Aromatic hydrocarbons cause CNS depression, and, depending on the compound, hepatic, renal, or 
blood-forming cell problems that cause anemia and leukopenia. Vapors are absorbed through the 
lungs, and liquid is absorbed through the skin. Repeated and prolonged skin contact causes skin 
defatting which leads to dermatitis. Some of the aromatic hydrocarbons used in the Air Force include 
benzene (a jet fuel contaminant), styrene, toluene, and xylene.  

Phenols and phenolic compounds  
Phenolic compounds are widely distributed in industry and used in pharmaceuticals because of their 
disinfectant properties. Examples of phenols and phenolic compounds used in the Air Force are 
creosote, hydroquinone, and phenols. These materials generally enter the body through the respiratory 
tract and the skin. The toxicity varies, but some are extremely irritating to the skin, mucous 
membranes of the upper respiratory tract, and eyes. Some are corrosive to all tissues. Creosote, a 
complex mixture of phenolic and aromatic compounds, can cause skin cancer. Systemic effects 
usually involve the central nervous system and cardiovascular system, also, there may be renal and 
hepatic damage.  

Acids and alkalies  
This group covers a wide range of substances used in industry. These compounds have a primary 
irritant effect, the degree determined by the specific substance. In addition to burns, 
bronchopneumonia, pulmonary edema or fluid in the lungs, and kidney damage have accompanied 
exposures to these compounds. Examples of acids include acetic and sulfuric acids. Potassium 
hydroxide is an alkali-electrolyte for nickel cadmium batteries and sodium hydroxide is an alkali used 
in paint strippers and aircraft cleaning compounds.  

Organophosphates 
The organophosphate pesticides are characterized and grouped by the similarity of their mechanism 
of toxic action to each other. However, they differ widely in inherent toxicity and to some extent in 
the rate of absorption and excretion.  

Organophosphates act as irreversible inhibitors of the enzyme cholinesterase, allowing the 
accumulation of acetylcholine at the nerve endings. This can cause headache symptoms, fatigue, 
dizziness, blurred vision, excessive sweating, nausea and vomiting, stomach cramps, diarrhea, and 
salivation. Organophosphates are rapidly absorbed into the body by ingestion, inhalation, through the 
intact skin, the eye, and even more efficiently through cuts, abrasions, and areas with dermatitis. 
Additionally, workers can continue to be exposed, long after they apply pesticides, through 
contaminated hair, shoes, and clothing.  

Ketones  
Ketones are used in many ways in industrial operations. They are used most often as solvents, and are 
found in other items such as varnishes, coatings, and adhesives. Ketone compounds commonly used 
in the Air Force include acetone, methyl ethyl ketone, and methyl isobutyl ketone.  

Industrial exposure to ketones is usually through inhalation of vapors or contact with liquids. 
Prolonged exposure is usually precluded by intense eye and respiratory tract irritation.  

There are many other industrial hazards besides the chemicals listed here. Additionally, there are 
other forms of hazards in many industrial shops located on base. The following lesson will focus on 
these workplaces.  

813. Hazardous workplaces   
Your job requires you to visit, talk with, and educate workers in many shops on base. These range 
from metal cleaning and degreasing operations and fuels handling to welding and corrosion control 
shops. In addition, you will also have a responsibility toward the medical treatment facility (MTF) 
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because there are many hazards found there. In this lesson we’ll look at some of the important 
hazards you’ll be dealing with as you visit the many workplaces found on a typical Air Force base.  

Metal degreasing 
The Air Force uses thousands of gallons of solvent each year. The three basic types of metal 
degreasing operations include (1) cleaning small pieces of equipment or surfaces with a rag soaked 
with a solvent; (2) spraying solvents on a large piece of equipment, such as aircraft; and (3) dipping 
pieces of equipment into a tank filled with solvent. The hazards produced by these operations depend 
on the type of chemical being used. Health hazards associated with these operations include 
dermatitis, mucous membrane irritation, CNS depression, liver and kidney damage, and eye irritation.  

Fuel handling and tank cleaning  
In these operations personnel accomplish hazardous tasks involving refueling and defueling 
(unloading fuel from an aircraft), fuel cell repair/cleaning, and tank cleaning. The related hazards and 
health effects are discussed below as they apply to each operation.  

Refueling and defueling  
The most common hazards associated with this operation include splashing of fuel that can cause fire 
and explosion, and exposure to tetraethyl lead which in severe intoxications causes symptoms of 
restlessness, violent behavior, seizures, and death. Other health effects associated with this operation 
include hearing loss, dermatitis, and burns.  

Fuel cell repairing/cleaning and tank cleaning  
The hazards associated with these operations include fire and explosion due to the vapors that might 
be present. The health effects associated with this operation include anoxia, dermatitis, and burns.  

Welding 
The welding shop is a part of fabricating much of the equipment used by the Air Force. There are 
several types of welding, such as oxyacetylene, electric arc, heli-arc, plasma torch, and metalizer. 
Each type produces a slightly different hazard and health effect. Some of the hazards associated with 
welding are the production of metal fumes; sparks and burns which may cause eye and skin irritation; 
fire and explosive hazards associated with the gases used; and exposure to ultraviolet, laser, and 
infrared radiation causing burns. Additionally, laser welding can damage the rods and the cones in the 
eyes.  

Battery shops 
The battery shop operation involves checking discharge rates and repairing batteries. The two basic 
types of batteries used are acid base and caustic base. Acid base batteries use sulfuric acid as the 
electrolyte, and caustic base batteries use potassium hydroxide. Explosion is the primary hazard when 
using acid base batteries. The acid mist released when these batteries are charging may also be a 
hazard. For example, think of the effect of acid on the skin and imagine the effect of breathing in an 
acid mist. Chemical burns can be a hazard, as well as electrical shock produced when the batteries are 
charging.  

Corrosion control  
Paint pigments, solvent carriers, isocyanates, and polyurethane paints are the primary toxic materials 
found in corrosion control shops. Inhalation of these substances can cause central nervous system 
depression associated with solvents, liver and kidney damage, and asthmatic reaction due to 
isocyanate sensitization. Also, these substances are irritating to the eyes and respiratory tract and can 
cause dermatitis.  
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Structural repair  
Structural repair includes electroplating operations, fiberglass work, machine shops, and sheet metal 
shops. In fiberglass shops, resins, adhesives, vapors from curing fiberglass, and asbestos cause 
inhalation hazards. Sanding produces fiberglass and other dusts. Contact dermatitis can result from 
the hazards when working with these materials. During electroplating operations, the hazard is 
primarily inhalation of metal fumes. Machine and sheet metal operations produce hazardous noise. In 
addition, lubricating oils can cause dermatitis, while grinding operations can cause metal chips to fly 
off and injure a worker’s eye. 

Aerospace ground equipment  
Powered aerospace ground equipment (AGE) consists of an internal combustion engine used to 
provide heat, supplemental lighting, and aircraft engine starting on the flight line in many 
maintenance areas. The primary hazards associated with this equipment are noise, exhaust emissions, 
the production of carbons, and use of solvents that may cause dermatitis.  

Nondestructive inspection  
The nondestructive inspection (NDI) shop inspects aircraft and metal parts using several processes. 
For example, small parts are cleaned, often with a solvent, then dipped into a series of tanks 
containing a penetrant dye, emulsifier, and a water rinse before the inspection process. Parts are 
heated and machine dried before inspecting them using an ultraviolet (UV) light source to detect 
cracks or hair-line fractures that cannot be seen otherwise.  

In some cases large parts or an entire aircraft can be examined using industrial x-ray exposures. The 
primary hazards include ionizing radiation, nonionizing radiation, and solvents. In addition, workers 
also are exposed to film developer just like medical x-ray technicians in MTFs. 

Medical treatment facilities 
MTFs have many potential health hazards. The job-related injuries and illnesses are higher for health 
care workers than other workers as reported by NIOSH Guidelines for Health Care Workers. In this 
publication, the major sections are listed along with the associated hazards. Let’s look as some of the 
hazardous areas you’ll find in MTFs. 

Hazardous Areas in Medical Facilities 
Area Hazards to which workers are exposed 

Laboratory  Acids, xylene, formaldehyde, bloodborne pathogens and other 
infectious materials. Other hazards include benzene, ethylene oxide, 
solvents, flammable and explosive agents, cryogenic hazards, and body 
fluids. Some of the chemicals and biological hazards they work with can 
cause cancer, fetal malformations, and biological mutations.  

Dental and dental 
laboratories 

Acids, ammonia, mercury, metal powder, ionizing radiation, and x-ray 
film developer.  

Medical maintenance  Degreasing solvents, mercury, acids, ionizing radiation, epoxy and 
resins, noise and soldering hazards.  

Medical x-ray  Exposure to ionizing radiation as well as film developer.  
Surgical suite  Anesthetic waste gases, ionizing radiation, disinfectants, antiseptics, 

methyl methacrylate, compressed gases, ethylene oxide, formaldehyde, 
glutaraldehyde, sharp instruments, bloodborne pathogens, and other 
infectious materials.  

MTF, civil 
engineering, or plant 
management  

Electrical hazards, noise, welding fumes, asbestos, flammable liquids, 
solvents, mercury, pesticides, cleaners, ammonia, carbon monoxide, 
ethylene oxide, Freon, paints and adhesives, water treatment 
chemicals, and thermal stress.  

Housekeeping Soaps, cleaners, solvents, disinfectants, sharp instruments, electrical 
hazards, bloodborne pathogens, and other infectious materials.  
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Hazardous Areas in Medical Facilities 
Area Hazards to which workers are exposed 

Central supply  Ethylene oxide, infectious materials, soaps, steam, flammable gases, 
noise, sharp instruments, asbestos insulation, and mercury.  

Patient treatment 
areas 

Bloodborne pathogens and other infectious diseases, sharp 
instruments, chemotherapeutic agents, radiation, and electrical 
hazards.  

Pharmacy  Chemotherapeutic agents.  
 

Self-Test Questions 
After you complete these questions, you may check your answers at the end of the unit. 

810. Types of hazards 
1. Name one medical problem associated with chemical hazards. 

2. When more permanent hearing loss begins, at what range of frequency can it be diagnosed? 

3. What is ionizing radiation? 

4. What are some examples of ionizing radiation? 

5. What are some examples of nonionizing radiation? 

811. Toxicology 
1. What are the three groups of factors for determining the toxic levels of specific industrial 

hazards? 

2. What are the factors affecting an agent’s toxicity? 

3. What are the major routes of entry for hazardous substances? 
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4. What is the most common route of exposure in the industrial environment? 

5. Give some examples of individual differences that would affect the toxic reaction of a substance 
on a worker. 

6. What two environmental factors can affect human responses to toxic materials? 

7. What are the symptoms of organophosphate poisoning? 

8. How does HCN cause death? 

9. What is a target organ? 

10. What is an asphyxiant? 

11. What are the four physical classes of toxic materials? 

12. What are the five major types of aerosols? 

812. Operational hazards 
1. Chlorine, bromine, and fluorine belong to which group of specific hazards? 

2. List at least five uses for aliphatic hydrocarbons. 

3. Creosote, a complex mixture of phenolic and aromatic compounds, may cause what body 
damage? 
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4. Where are potassium hydroxide and sodium hydroxide commonly found on Air Force bases? 

813. Hazardous workplaces 
1. Oxyacetylene, electric arc, heli-arc, plasma torch, and metalizer are forms of what operation that 

causes hazards in the workplace? 

2. What are the two basic types of batteries used in Air Force workplaces? 

3. What is the primary hazard during electroplating operations? 

4. What are the primary hazards associated with AGE? 

5. What are the exposure hazards of a medical maintenance worker? 

3–2. Control Measures  
The role of the Air Force Occupational Safety and Health (AFOSH) program is to prevent work-
related illnesses, injuries, and premature death in Air Force workers. When you visit a workplace, the 
supervisor may ask you questions about controlling hazards or protecting workers. Thus, you need to 
know about the proper control measures for hazards in the workplace before you can answer the 
questions. In this section we’ll discuss the control measures that make up a large part of your job. 

814. Control measures   
In the Air Force we use many measures to control hazardous situations: 

• Engineering controls. 
• Substitution.  
• Isolation. 
• Ventilation. 

• Administrative controls. 
• Personal protective equipment (PPE). 

In this lesson we’ll discuss these measures and also look at some of the problems involved when 
people are required to wear protective equipment. There are three types of engineering controls—
substitution, isolation, and ventilation. These methods are generally effective because they do not rely 
on human factors as much as administrative controls and PPE. 
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Substitution 
The first recommended control measure for a hazard is substitution. Materials, the process itself, or 
the equipment can be substituted to reduce the hazard to workers. Any one, or a combination of these 
forms of substitution, can provide a method of control for a given hazard.  

When considering substitution as a control, there are certain questions that must be answered. The 
first question should be, “Is there a material that is less toxic or flammable and does the job?” Given 
the abundance of materials available in the industrial world, a substitute may be available. Substitutes 
may do the job equally as well, or they may provide better or worse results, but provide a less 
hazardous work environment. In some cases, it may be necessary to give up some production 
efficiency in order to protect the workers.  

Examples of substituting safer materials for more hazardous ones include the use of a citrus-based 
cleaning agent instead of trichloroethylene and substituting aliphatic chlorinated hydrocarbons for 
benzene. In these cases, the substituted material exhibits less toxic properties. In other cases, 
substituting alkali and water detergent solutions for solvents may yield equal results with an even 
greater margin of safety for the worker. Thus, given a particular situation, substitution may decrease 
or eliminate the hazard. 

The second question is, “Is there a better and safer way to do the job?” It may be possible to change 
the overall process or procedures within the process, thus eliminating or reducing the worker’s 
exposure. For example, as an alternative to spray painting, a part could be dipped into a paint bath or 
the part may be brush painted. Each of the substituted processes presents less exposure. Another 
example is the substitution of automated material-handling devices for manual or mechanical 
methods. For instance, consider a pumping process in situations where toxic materials need to be 
opened and dumped into a system. This automated process prevents any exposure because the 
hazardous product is pumped from a closed container into a closed system such as a degreasing 
machine. This substitution would also eliminate costly manual labor. 

The final consideration is substitution of equipment. “Is there a better and safer piece of equipment to 
perform the job?” “Can engineering changes be made on existing equipment to make it less 
hazardous?” Examples include using machine guards on existing mechanical equipment and 
substituting automated equipment for manual methods. Another example would be adding catalytic 
converters to gasoline engines to reduce the emission of pollutants that would make the existing 
equipment less hazardous. Using electrically powered fork lifts instead of using gasoline powered 
lifts is also substituting equipment to make the workplace less hazardous.  

Isolation  
Separating the source from the worker’s environment is another method to control hazardous 
exposures. Isolation is accomplished in a number of ways. 

1. The source can be located away from the worker’s environment so there is no contact with 
the hazard.  

2. Enclose or shield the source with a physical barrier such as a grinding room, separate from 
other work areas, to protect workers. This keeps the source in the work area but protects the 
other workers. 

3. Enclose the process with the hazardous materials, as we discussed in the substitution of 
equipment and processes section earlier in this lesson.  

There are many examples of isolation used in industry. Tank farms, used to store toxic or flammable 
materials away from work environments, are an example of removing or isolating hazardous 
materials. Heat barriers and soundproof booths around hazardous equipment are other forms of 
isolation. Another example is to put the worker in a control room away from the hazardous 
environment, as can be done with any automated process.  


