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As healthcare technology management (HTM) professionals, we should have a good 
understanding and knowledge of the different codes, standards and regulations that 
pertain to the use of medical equipment in the hospital. There are many organizations, 

including various state and federal agencies, which promulgate voluntary and 
mandatory standards for the health care field, in general, resulting in many thousands of 

standards, clinical practice guidelines, laws and regulations. 

These organizations also promulgate a variety of requirements for different types of 
equipment (e.g., imaging, nuclear, anesthesia, and respiratory), electrical safety, fire 
safety, power distribution, medical-gas systems, clinical laboratories and blood 

banks. 

This session will provide an overview of the codes, standards and regulations pertaining 
to HTM.

Session Description



● Former Chief Biomedical Engineer, VA South Texas Health Care System & Nebraska Western-Iowa Health Care System
● Former Senior Clinical Engineer, Masterplan (national ISO with 1400 accounts in 30 states)
● Former President, American College of Clinical Engineering 
● Adjunct Professor, Biomedical Engineering, University of Connecticut
● Columnist, Journal of Clinical Engineering
● Member Editorial Boards – AAMI BI&T journal, 24x7 magazine, Journal of Clinical Engineering
● Author of Book chapters for the "Clinical Engineering Handbook", "Encyclopedia of Medical Devices and Instrumentation" 

and "A Practicum for Biomedical Engineering and Management Issues"
● Recipient:

○ 2022 ACCE Tom O’Dea Advocacy Award 
○ 2013 ACCE Professional Development/Managerial Excellence Award 
○ 2012 AAMI Clinical/Biomedical Engineering Achievement Award
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Polling Questions
How long have you been in the HTM profession?
 0-10 years
 11-20 years
 20 + years

How do you rate your knowledge of Codes, Standards and 
Regulations?
 Fair
 Good
 Excellent





Codes, Standards & Regulations



The terms codes, standards, and regulations are 
often used interchangeably.

 



What is a Standard?
• Establishes a minimum level of performance.
• To standardize test methods, specifications, definitions, or practices.
• Most standards are voluntary.

“Standards are the distilled wisdom of people with expertise in their subject matter and who 
know the needs of the organizations they represent – people 
such as manufacturers, sellers, buyers, customers, trade associations, users or regulators.”

Examples
Joint Commission, NFPA, AAMI, CAP, AABB, IEC, etc.

 

https://www.iso.org/standards.html

https://www.iso.org/standards.html


When is Compliance with a Standard required?
Compliance is mandatory only when required by an authority 
having jurisdiction (AHJ).
 

AHJ - An organization, office, or individual responsible for enforcing the requirements of a 
code or standard, or for approving equipment,…







Limitations
Standards/codes/regulations are based on past experience 
and can inhibit modernization or limit progress.

Scope is limited and could be inappropriate for unforeseen 
situations – important to know the origin, background and 
last revision date.

Participation in the development of standards/regulations 
requires time and money which many individuals and 
small organization cannot afford.



Checklist For Using a Standard
• Who developed it?

• How was it developed?

• When was it developed?

• When was it last revised?

• When will it be revised?

• Where has it been used?

• Is it mandatory? According to whom?

• What are possible limitations?

• Why should it be used?



Codes
What is a Code?
• System of standards relating to a particular topic.
• It may be adopted by government or private entities in 

whole or in part.
• Enforcement of the code lies with the government (local, 

state, or federal).

When is Compliance with a code required?
Compliance is mandatory only when required by an 
authority having jurisdiction (AHJ).



Codes

Examples
NFPA 70  National Electrical Code

NFPA 99  Health Care Facilities Code

NFPA 101  Life Safety Code 



2022 California Electrical Code (Title 24 
Part 3) is a fully-integrated California-
specific electrical code based on the 2020 
National Electrical Code.





Regulations
• A document that is issued by a government entity.
• It may include in whole or in part a standard/code 

or in lieu of inclusion, reference to a standard/code.
• It has the force of law from the start.

Examples
• Code of Federal Regulations (CFR)  
• California Code of Regulations (CCR)
• Arizona Administrative Code
• Florida Administrative Code





Are Joint Commission Standards Mandatory
No but many third-party payers require Joint Commission Accreditation.

Joint Commission is an independent, not-for-profit organization. When
congress passed the Social Security Amendments of 1965 (Public Law 89-97),
there was a provision in the law that permitted hospitals accredited by the
Joint Commission to be “deemed” in compliance with the “Medicare 
Conditions of Participation” for hospitals.

This provides hospitals with an alternate path that many consider preferable
to a survey done by the individual state survey agencies on behalf of the 
Centers of Medicaid and Medicare Services (CMS) to qualify for Medicare and
Medicaid reimbursement. 

The Conditions of Participation for hospitals are contained in 42 CFR 482. 



President Johnson signing the Medicare program into law, July 30, 1965. Shown with the President (on the right in the photo) are 
(left to right) Mrs. Johnson; former President Harry Truman; Vice-President Hubert Humphrey; and Mrs. Truman.

  Photo courtesy of LBJ Presidential Library.





https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_a_hospitals.pdf

https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_a_hospitals.pdf


Types of Organizations involved with 
Codes, Standards & Regulations

1. Voluntary organizations 

2. Federal agencies 

3. State agencies 

4. Local agencies 



Voluntary Organizations

• The Joint Commission  
• College of American Pathologists (CAP)
• American Association of Blood Banks (AABB)
• National Fire Protection Association (NFPA)
• Association for the Advancement of Medical Instrumentation (AAMI)
• American Osteopathic Association (AOA)
• Underwriters Laboratories (UL)
• International Electrotechnical Commission (IEC)
• International Organization for Standardization (ISO)
• American National Standards Institute (ANSI)
• Accreditation Association of Ambulatory Health Care (AAAHC) 





https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_a_hospitals.pdf
Page 375

https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_a_hospitals.pdf


https://assets.tripplite.com/white-paper/ul-60601-1-power-strips-white-paper-en.pdf

https://assets.tripplite.com/white-paper/ul-60601-1-power-strips-white-paper-en.pdf


Deemed Status 
For a healthcare organization to partake in and get payment from the Medicare or Medicaid 
programs, it must be certified as complying with the Conditions of Participation (CoP), or 
standards, stated in the federal regulations. To obtain this certification, a site survey is 
conducted by a state agency on behalf of the Centers for Medicare & Medicaid Services 
(CMS).

There are alternatives to the state agency site survey. One of the national accrediting 
organizations, e.g., The Joint Commission and Det Norske Veritas (DNV) implements 
standards that meet the federal Conditions of Participation. 

CMS may grant an accrediting organization “deeming” authority. The healthcare 
organization therefore would have “deemed status” if it is surveyed by one of these 
“deeming” national accrediting organizations. The healthcare organization in this case 
will not be subject to the Medicare survey and certification process.



CMS-Approved Accrediting Organizations 

• Accreditation Association for Ambulatory Health 
Care (AAAHC) 

• Accreditation Commission for Health Care (ACHC) 
• American Association for Accreditation of 

Ambulatory Surgery Facilities (AAAASF) 
• DNV - Healthcare (DNV) 
• The Joint Commission (TJC) 
• Other organizations

https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/Accrediting-Organization-Contacts-for-Prospective-Clients-.pdf

https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/Accrediting-Organization-Contacts-for-Prospective-Clients-.pdf


National Fire Protection Association (NFPA) 
• Established in 1896.

• 300 codes and standards intended to minimize the 
possibility and effects of fire and other risks.

• NFPA codes and standards influence virtually every 
building, process, service, design, and installation in US.

• NFPA 70, NFPA 99 and NFPA 101 are of interest to  HTM 
professionals.











Which agencies reference and enforce NFPA 99 

• The Joint Commission
• Accreditation Commission for Health Care, Inc.    
• CMS - Medicare Conditions of Participation (42 CFR 482)
• DNV
• Arizona Administrative Code - Title 9
• Texas Administrative Code - Title 25
• Other States, Cities and private organizations



https://up.codes/code/nfpa-99-health-care-facilities-code-2012

https://up.codes/code/nfpa-99-health-care-facilities-code-2012


Federal Agencies 

• Food & Drug Administration (FDA) 

• Federal Communication Commission (FCC)

• Occupational Safety & Health Administration (OSHA)

• Nuclear Regulatory Commission (NRC)

• Centers for Medicare and Medicaid Services (CMS)



Food & Drug Administration (FDA) 

• Regulates Medical Devices

• Safe Medical Devices Act (SMDA) of 1990

• Medical Device Recalls

• Blood Banks

• Title 21, 1020.30 (Reports of Assembly)

• Mammography Quality Standards Act (MQSA)



https://www.fda.gov/medical-devices/home-use-devices/fdas-role-regulating-medical-devices

https://www.fda.gov/medical-devices/home-use-devices/fdas-role-regulating-medical-devices




Safe Medical Devices Act (SMDA) of 1990

Requires user facilities to report:
• device-related deaths to the FDA and the device 

manufacturer;
• device-related serious injuries to the manufacturer, or to 

FDA if the manufacturer is not known; and
• submit to FDA on an annual basis a summary of all 

reports submitted during that period.

https://www.fda.gov/medical-devices/mandatory-reporting-requirements-manufacturers-importers-and-device-user-facilities/medical-device-reporting-
regulation-history

https://www.fda.gov/medical-devices/mandatory-reporting-requirements-manufacturers-importers-and-device-user-facilities/medical-device-reporting-regulation-history
https://www.fda.gov/medical-devices/mandatory-reporting-requirements-manufacturers-importers-and-device-user-facilities/medical-device-reporting-regulation-history


https://www.latimes.com/archives/la-xpm-1991-01-20-fi-986-story.html

https://www.latimes.com/archives/la-xpm-1991-01-20-fi-986-story.html






Importance of Device Tracking
Device tracking enables FDA to require a manufacturer to promptly identify product 
distribution information and remove a device from the market. 

Section 519(e) states the Agency may require tracking for a class II or class III devices
 
(A) the failure of which would be reasonably likely to have serious adverse health 

consequences; or 

(B) which is 
i. intended to be implanted in the human body for more than one year; or 
ii. is a life sustaining or life supporting device used outside a device user facility. 

https://www.fda.gov/media/71205/download

https://www.fda.gov/media/71205/download






Medical Device Recalls
FDA assigns the recall a classification (I, II, or III) to indicate the relative 
degree of risk.

Class I: A situation where there is a reasonable chance that a product will 
cause serious health problems or death.

Class II: A situation where a product may cause a temporary or reversible 
health problem or where there is a slight chance that it will cause serious 
health problems or death.

Class III: A situation where a product is not likely to cause any health 
problem or injury.

https://www.fda.gov/medical-devices/medical-device-recalls/what-medical-device-recall

https://www.fda.gov/medical-devices/medical-device-recalls/what-medical-device-recall




https://www.fda.gov/vaccines-blood-biologics/blood-blood-products

https://www.fda.gov/vaccines-blood-biologics/blood-blood-products


Blood Banks
Center for Biologics Evaluation and Research (CBER) regulates:
• the collection of blood and blood components used for transfusion or for the 

manufacture of pharmaceuticals derived from blood and blood components, such 
as clotting factors, and establishes standards for the products themselves. 

• related products such as cell separation devices, blood collection containers and 
HIV screening tests that are used to prepare blood products or to ensure the 
safety of the blood supply. 

CBER develops and enforces quality standards, inspects blood establishments and 
monitors reports of errors, accidents and adverse clinical events.



Blood Banks

FDA inspects all blood facilities at least every two years, and 
"problem" facilities are inspected more often.

All owners or operators of establishments that manufacture 
blood products are required to register with the FDA, pursuant to 
section 510 of the Federal Food, Drug, and Cosmetic Act, unless 
they are exempt under 21 CFR 607.65. 

A list of every blood product manufactured, prepared, or 
processed for commercial distribution must also be submitted. 







Clinical Laboratory Improvement Amendments 
(CLIA)

US Congress passed the CLIA in 1988 as Public Law 100-578 to ensure the accuracy 
and reliability of all laboratory testing. CLIA establishes uniform quality standards 
for laboratories and applies to all entities that perform tests on human specimens. 

The tests commonly performed in laboratories are regulated under CLIA are tests 
on blood, urine, and other samples to detect cancer, HIV, diabetes, and other 
diseases.

The Centers for Medicare & Medicaid Services (CMS) regulates all laboratory testing 
(except research) performed on humans in the U.S. through the Clinical Laboratory 
Improvement Amendments (CLIA). 

CLIA covers approximately 330,000 laboratory entities.

https://24x7mag.com/standards/regulations/jc-laboratory-accreditation-program/

https://24x7mag.com/standards/regulations/jc-laboratory-accreditation-program/








Mammography Quality Standards Act (MQSA)
• 1992 - national quality standards for mammography. 

• All facilities must be accredited by an approved accreditation body. 
 
• Each certified mammography facility to utilize the services of a 

qualified medical physicist to survey the facility’s equipment and to 
oversee the equipment-related quality control (QC) program used by 
the facility.

• Each certified facility undergo an annual on-site physics consultation 
and evaluation survey performed by a qualified medical physicist.



Federal Communications Commission (FCC)

https://www.fcc.gov/wireless/bureau-divisions/mobility-division/wireless-medical-telemetry-service-wmts

https://www.fcc.gov/wireless/bureau-divisions/mobility-division/wireless-medical-telemetry-service-wmts


https://www.fcc.gov/wireless/bureau-divisions/mobility-division/wireless-medical-telemetry-service-wmts/american-society

https://www.fcc.gov/wireless/bureau-divisions/mobility-division/wireless-medical-telemetry-service-wmts/american-society




Federal Communications Commission (FCC)
• The Federal Communications Commission (FCC) created the Wireless Medical 

Telemetry System (WMTS) in response to growing concerns about interference 
from digital television transmitters and other equipment. 

• The FCC dedicated bands of frequencies to promote the interference-free use of 
medical telemetry systems important for patient monitoring. 

• The FCC mandated that all WMTS transmitters be registered, and appointed 
ASHE as the frequency coordinator to handle registration. 

• ASHE and its technical partner Comsearch provide frequency coordination 
services and device registration.

https://www.ashe.org/wmts

https://www.ashe.org/wmts




Occupational Safety and Health Administration 
(OSHA)Mission

• Occupational Safety and Health Act of 1970 -  Congress created the Occupational 
Safety and Health Administration (OSHA) to ensure safe and healthful working 
conditions for workers by setting and enforcing standards and by providing 
training, outreach, education and assistance.

• OSHA is part of the United States Department of Labor.

OSHA Coverage
• The OSH Act covers most private sector employers and their workers, in 

addition to some public sector employers and workers in the 50 states and 
certain territories and jurisdictions under federal authority.

https://www.osha.gov/aboutosha

https://www.osha.gov/aboutosha




OSHA’s quarterly occupational limits for radiation 
exposures (adult)

29 CFR 1910.1096



REM
• In radiation protection, the rem (an abbreviation for Roentgen 

Equivalent Man) is the non-SI unit of the equivalent dose, which is 
used predominantly in the USA.

• The rem represents the equivalent biological effect of the deposit of one 
hundred ergs (one rad) of gamma rays energy in a kilogram of human 
tissue. 



U.S. Nuclear Regulatory Commission (NRC)

• The U.S. Nuclear Regulatory Commission (NRC) was created as an 
independent agency by Congress in 1974 to ensure the safe use of 
radioactive materials for beneficial civilian purposes while protecting 
people and the environment. 

• The NRC regulates commercial nuclear power plants and other uses of 
nuclear materials, such as in nuclear medicine, through licensing, 
inspection and enforcement of its requirements.











National Council on Radiation Protection and 
Measurements (NCRP) 

Chartered by the U.S. Congress in 1964 as the National Council on 
Radiation Protection - Public Law 88-376







Medical x-ray imaging - primary radiation 

• Primary radiation - useful beam “radiation emitted directly from the x-ray 
tube that is used for patient imaging.”

• Primary barrier is a wall, ceiling, floor or other structure that will 
intercept radiation emitted directly from the x-ray tube.  It attenuates 
the useful beam to appropriate shielding design goals. 





Medical x-ray imaging - secondary radiation 

• Secondary radiation consists of x rays scattered from the patient and 
other objects such as the imaging hardware and leakage radiation 
from the protective housing of the x-ray tube. 

• Secondary barrier is a wall, ceiling, floor or other structure that will 
intercept and attenuate leakage and scattered radiations to the 
appropriate shielding design goal. 



Factors Affecting Radiation Exposure  

• Dose (amount) of radiation produced by the source 

• Distance between the exposed person and the source of the 
radiation

• Amount of time that an individual spends in the irradiated 
area 

• Amount of protective shielding between the individual and 
the radiation source







Absorbed Dose

• Amount of energy deposited per unit mass in an object or 
person.

• The units for absorbed dose are gray (Gy, international unit) 
and rad (rad, U.S. unit). 







Effective Dose
• Takes the absorbed dose and adjusts it for radiation type and 

relative organ sensitivity. The result is an indicator for the 
potential for long-term health effects (i.e., cancer and 
hereditary effects) from an exposure. 

• It is used to set regulatory limits that protect against long-
term health effects in a population. 

• Allows experts to compare anticipated health effects from 
different exposure situations.

https://www.epa.gov/system/files/documents/2022-05/radiation_units_PDF.pdf

https://www.epa.gov/system/files/documents/2022-05/radiation_units_PDF.pdf


Imaging procedures and their approximate 
effective radiation doses*



Resources



We value your feedback!

Please scan the QR code to 
submit a survey for this 
session.

Thank You!
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