
T
he biomedical function plays an integral part in 
the dynamics of comprehensive patient care. 
Advancements in technology and the overall 
understanding of medical treatment, science 

and engineering provide enhanced tools to support safe, 
efficient and effective care of patient populations. These 
advancements, along with a sizeable investment in medical 
equipment, substantial maintenance costs, and significant 
operational and compliance risks, mean an audit of the 
biomedical function has the potential to provide many 
benefits for your organization.

What is the biomedical function?
There are two categories of equipment1 within healthcare 
organizations: facility and medical. Facility equipment 
includes items that support the physical environment of 
the hospital, such as elevators, generators, HVAC, laundry 
systems, etc.  Medical equipment consists of devices used 
for diagnostic, therapeutic, or monitoring care provided to 
patients. For the purposes of this article, medical equipment 
will be referred to simply as equipment.

Biomedical departments are staffed by biomedical 
equipment technicians (BMETs). The BMETs are responsible 
for providing an array of services related to equipment 
management that include:

 • Conducting initial equipment inspections, acceptance 
testing and installations

 • Creating and maintaining an equipment inventory

 • Handling equipment recalls and alerts

 • Completing regular and scheduled equipment 
inspections, calibrations and maintenance

 • Diagnosing, correcting and repairing system and 
equipment malfunctions

1  The State Operations Manual Appendix A that is included in Pub 100-07 
of the Centers for Medicare and Medicaid Services (CMS) Manual System 
and referenced under S&C 14-07 provides the interpretive guidelines for 
§482.41(c)(2).
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Larger healthcare organizations may employ biomedical 
or clinical engineers with responsibilities related to the 
development and design of medical and diagnostic 
equipment and clinical instrumentation using the principles 
of engineering and biobehavioral sciences.

What is an equipment management program?
A biomedical department equipment management program 
may be divided into four basic activities. These activities 
correlate to regulatory guidance issued by CMS, and permit 
the establishment of a best practices mentality in daily 
operations. Close examination of each activity is necessary 
to scope an audit engagement and to develop risk-based 
approach testing procedures.

Inspections and testing
Equipment can be new, used or refurbished when it is 
purchased, rented, leased or obtained on loan. Therefore, 
the assessment of safety and functionality is important. 
CMS requires the inspection and acceptance testing of 
all equipment prior to initial use and after any major 
repairs or upgrades.2 Furthermore, retesting is required 
for equipment that has been taken off premises and 
returned, which commonly occurs with loaned or 
demonstration items.

Inspections and testing promote patient and employee 
safety by reasonably ensuring an absence of hidden 
problems, such as bad fittings, loose wiring or weak 
connections. They also provide a means to confirm that 
manufacturing and/or repair work was performed correctly. 
The completion of inspection and testing should be 
evidenced by applying a sticker or tag in a visible location 
on the equipment and also recording relevant information 
within the inventory records of the biomedical department’s 
equipment management program.

Tracking the entry and exit of equipment has its own 
set of challenges. Controlling a vendor’s equipment 

2  §482.41(c)(2)

delivery and removal is a difficult hurdle that must be 
recognized and effectively managed to help mitigate the 
risk of missed inspections. Examples of proactive controls 
include:

 • Locking exterior doors with the exception of primary 
patient/visitor entry points

 • Badge access locks to key areas with software that logs 
entry

 • Permitting access to vendors only through facility-issued 
vendor ID badges

 • Ongoing staff education and training on policies and 
procedures addressing vendor and equipment entry

Equipment can be new, used 
or refurbished when it is 

purchased, rented, leased 
or obtained on loan.

A decentralized purchasing and receiving process can be an 
invitation for missed inspections. A basic mechanism to help 
mitigate the risk of missed inspections, for a decentralized 
or centralized procurement process, is to include a BMET 
on your organization’s capital equipment committee. This 
practice facilitates information exchange and invites the 
BMET’s input on equipment needs and the pros and cons for 
each potential selection, based on biomedical knowledge 
and historical equipment management data.

Planned preventative maintenance
Healthcare organizations are obligated to maintain 
all equipment, owned or not, within acceptable 
safety and quality standards. This is achievable 
through implementation of an effective preventative 
maintenance (PM) program. The American Society for 
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Healthcare Engineering’s Maintenance Management 
for Health Care Facilities defines PM as the cleaning, 
lubricating, adjusting, checking for wear and replacing 
components that might cause total breakdown or serious 
functional impairment of the equipment before the next 
scheduled inspection.

Retesting is required for 
equipment that has been taken 
off premises and returned.

Compliance with inspecting and testing regulations is met 
when the hospital’s PM program follows the manufacturer’s 
recommended maintenance schedule and activities and 
meets applicable federal and state laws. However, many 
manufacturers’ maintenance recommendations appear to 
relate more to satisfying their possible liability rather than 
patient care concerns, and/or they appear excessive.

For example, the manufacturer of a defibrillator may require 
multiple redundant checks for electrical components when 
completion of one check typically covers the objective 
of the additional recommended checks. To deal with the 
healthcare industry’s outcry, regulatory guidance permits 
the use of an alternative equipment maintenance (AEM) 
program.

The decision to place equipment into an AEM program 
must be made by a qualified individual such as a biomedical 
technician, a clinical engineer or technician. The equipment 
must be classified as critical or noncritical. Critical is defined 
as any item that poses a significant threat in the event it fails 
to operate correctly.

Equipment classification can be very subjective; therefore, 
the regulation3 lists criteria that qualified individuals 
should consider in making this determination. Because 
of the potential safety risk, some items are excluded by 
CMS from placement into an AEM program. These must be 
serviced as recommended by the manufacturer, such as 
imaging/radiologic equipment, medical laser devices, new 
equipment without a sufficient maintenance history, and 
items that federal or state law specifically exclude from AEM 
programs.

Preventative maintenance frequency
CMS outlines four AEM program strategies to consider when 
assigning PM frequency:

3  Ibid

 • Time-based maintenance strategy takes advantage 
of time intervals for PM performance. For example, 
based on historical experience for a particular piece of 
equipment, it is safe and most efficient to perform the 
PM at the beginning of each month rather than weekly.

 • Condition-based maintenance strategy uses a 
continuous monitoring approach by assessing various 
indicators for increased potential failure or deterioration. 
The intent is to apply maintenance at just the right time 
using real time data.

 • Run-to-failure maintenance strategy defers PM until the 
equipment breaks down and requires repair. This strategy 
is typically only applied to lower cost items and those in 
which there is no safety risk.

 • Reliability-centered maintenance is a multi-faceted 
strategy that takes into account not only the equipment 
condition, but other factors such as the effects of 
equipment failure and the general operational 
environment to which the equipment is exposed.

AEM documentation
Specific documentation is required for each piece of 
equipment that is placed into an AEM program, which 
should include at least the following items for compliance 
with regulations:

1. Types and levels of risk to patients and personnel 
associated with altering PM from the manufacturer’s 
recommendations

2. PM strategy and corresponding frequency replacing the 
manufacturer’s recommendations, and the variations 
between the methods

3. Rationale for the change

4. Failed efforts to obtain the manufacturer’s 
recommendations when they are not made available

5. Details of actual PM performed

6. Harm, if any, imposed on a patient and/or employee for 
each and every event of equipment failure due to normal 
operations and not operator error

7. Formal policies and procedures to address AEM program 
effectiveness that define how equipment is assessed 
for degradation, how malfunctions are investigated, the 
process for removing equipment from service, and how 
performance data will be used to monitor the program 
to determine if modifications are necessary
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Because of resources required for compliance to 
manufacturer recommendations, your organization may 
choose to accept a certain level of risk by selecting the 
AEM approach. No matter which approach is taken, an 
inability to locate a piece of equipment can significantly 
hinder timely completion of PM and increase patient safety 
risk. Implementing inventory controls that periodically 
verify existence and location of equipment, or acquiring 
an equipment tracking system that immediately identifies 
location, should reduce your organization’s risk.

Equipment inventory
Equipment accountability is a daunting task, especially 
when portable items are frequently moved between 
facilities or clinical personnel stash high-demand devices 
within departments. A comprehensive and accurate 
equipment inventory must be established to be compliant 
with regulatory guidance.

Inspection and testing should be 
evidenced by applying a sticker 
or tag in a visible location on the 
equipment.

It is also important to ensure the proper management 
and maintenance of your organization’s equipment. 
According to the American National Standards Institute, 
Inc., a piece of equipment that is expected to be onsite 
for a short time (two weeks or less) can be excluded from 
the inventory. It is also considered acceptable to group 
low-cost items under one listing or description in the 
inventory. The definition of low cost will, of course, vary 
between organizations.

The minimum information for an equipment inventory 
record includes:

 • Unique identification number

 • Manufacturer model and serial numbers

 • Description or generic name, location, and acceptance 
date

 • Department ‘owning’ the equipment

 • Service provider

A computerized maintenance management system (CMMS) 
may increase efficiency in inventory management. This is 
usually dependent on the quantity of equipment deployed 
in facility operations.

A well-planned system design allows your organization to 
readily retrieve key data and manage services. This may 
include:

 • Prioritizing scheduled maintenance and repair requests

 • Identifying equipment with continuous performance 
issues

 • Providing information to develop performance 
indicators for the equipment management program and 
biomedical department staff

Your organization’s CMMS may support separate inventory 
databases for each facility or service provider. If the 
equipment information is supported in this way, keep 
in mind the American National Standards Institute, Inc., 
requires that separate databases must easily combine the 
information into a single record upon request.

To reduce the compliance risks associated with inventory 
management, a designated individual should be assigned 
oversight responsibility. Inventory monitoring should 
include examining equipment records and supporting 
documents to ensure physical counts of equipment are 
being performed, and verifying that PM is completed as 
required, documentation expectations are being met and 
the records are current.

Information protection
Hard drives or other storage devices within some equipment 
can store protected health information (PHI). Given the 
increasing number of reported data breaches, it is essential for 
BMETs and other personnel to be knowledgeable regarding 
how this information can be accessed and removed. The 
biomedical equipment inventory record should identify 
equipment that has the capability to store PHI.

A comprehensive and accurate 
equipment inventory must be 

established to be compliant 
with regulatory guidance.

Periodically, specialized equipment containing PHI will 
require repair, maintenance or disposal that must be done 
by a service provider. The equipment inventory record and/
or departmental policy should define the steps to ensure 
PHI is protected for each change in custody occurrence 
or permanent disposal. Protective measures encompass 
hard drive encryption, removal of the data or hard drive, or 
physical destruction.
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Execution of a Business Associates Agreement (BAA) with 
all external parties will further aid in mitigating the risk 
associated with data breaches. Additionally, when assessing 
and mitigating vulnerabilities associated with stored PHI, 
the Manufacturer Disclosure Statement for Medical Device 
Security Form should be referenced.

Audit approach
A reasonably scoped audit relies on understanding the 
biomedical equipment management program policies and 
processes, as well as identifying the higher risk activities 
unique to your organization.

Audit planning should include detailed walk-throughs and 
observation of:

1. Equipment purchasing and receipt

2. Inspection and installation

3. PM processes

4. Equipment transfer and disposal

5. Inventory record creation and modification

Discussions with operational personnel may reveal process 
breakdowns that have not been known or communicated by 
management.

After completion of audit planning, the following audit steps 
should be performed.

Locate and verity testing of equipment – Obtain procurement 
data from the most recent six-month period, identify 
equipment, verify inspection and acceptance testing, trace 
to the equipment management program inventory records, 
and if equipment meets capitalization criteria, trace and 
agree to the fixed asset subsidiary ledger entry.

Some vendor descriptions may require assistance from 
biomedical department staff during the review of 
procurement data in order to accurately identify equipment.

If the population of identified equipment is large, a sample 
selection may be made in order to complete the audit work 
efficiently.

Perform a physical check – Select a representative sample 
of facilities and departments for a physical examination of 
equipment that verifies existence and accuracy of location 
information per inventory records. Additionally, for each 

piece of equipment, confirm evidence the initial inspection 
data is readily visible and validate PM is current (i.e., tags or 
stickers are on the equipment).

Because of the size of most facilities and the amount of 
equipment, it is important to consider this step carefully. A 
copy of the equipment inventory record for each location 
should be obtained and taken to the job site.

A BMET and users representative should participate in the 
inventory process to help ensure all items are located. All 
information in the inventory record should be validated for 
each piece of equipment.

Analyze reports – Obtain reports from the equipment 
inventory database and conduct analytical procedures to 
identify outliers related to areas such as inspections, PM, 
equipment status, location and asset transfers.

Analytics should help determine whether various 
compliance or operational issues exist. For example: 
inspections performed subsequent to equipment placed-in-
service dates, PM not completed as scheduled, inadequate 
reasons documented for missed inspections or PM, lack of 
a detailed audit trail for equipment transfers, absence of 
necessary information within the database for equipment 
containing PHI, etc.

Identify externally transferred PHI-bearing equipment – 
Identify equipment containing PHI that has been transferred 
to external service providers in the most recent 6- to 
12-month period and inspect for completion of a BAA. Also, 
verify organizational procedures were followed to secure or 
remove the PHI prior to the change in custody.

There is the potential of incomplete documentation in the 
biomedical inventory record, so collaborating with BMETs 
and information technology staff may be necessary to 
identify equipment containing PHI.

Summary
You should be cognizant of the risk medical equipment 
places on your facility. The biomedical function is complex, 
thereby requiring a proper understanding of applicable 
regulations, business policies and daily operations. With this 
understanding, and thorough planning, you can perform 
an audit of a medical equipment management program 
to reasonably ensure regulatory compliance, and identify 
outdated and inefficient processes needing improvement. 
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