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leaning is a science, not just an activity.
A healthy facility needs to engage in a
scientific and professional cleaning process to
reach healthful objectives. Scientific cleaning
uses measured criteria to achieve hygiene
and other goals within budget. It requires:
• Carefully defining the purpose, goals,
priorities, products and processes of
cleaning.
• Evaluating results and correcting deficiencies within a system of measurement and continuous improvement.

The Integrated Cleaning and Measurement™
(ICM) system is an approach that uses handheld and other measurement devices to
quantify how well surfaces are cleaned, and
to enable continual improvements. For example, ATP meters measure the amount of
adenosine triphosphate (ATP) remaining on
surfaces after cleaning. ATP is found in all living cells (and often stays in them after they
die) - thus it’s a pretty good indicator of how
well cleaning processes are removing invisible germs or germ-promoting soil. ATP measurement is the focus of this booklet. Other
devices will be briefly discussed but covered
in detail elsewhere.
— David Mudarri, PhD Former EPA senior
scientist, current consultant for public and
private sector organizations on indoor
environmental issues
For more information about Integrated
Cleaning and Measurement (ICM),
visit www.IntegratedCleaningandMeasurement.org
and http://www.ieha.org/education_certification.php
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Integrated Cleaning and Measurement

Introduction to IEHA’s
Integrated Cleaning and
Measurement (ICM) System
The IEHA (formerly, the International Executive
Housekeepers Association) a Columbus-OH
based non-profit founded in 1930, owns and administers the ICM Program and promotes its ongoing development.
The IEHA’s Integrated Cleaning and Measurement (ICM) system is the industry’s first opensource, measurement-based cleaning approach.
ICM merges the cleaning process with measurement and outcomes, and integrates “tools” that
produce verifiable outputs in a paradigm of continuous improvement. It is “open source” in that
any appropriate technology or method that
yields superior measured cleaning results may
be used.
You can benefit from ICM and grow professionally by maintaining cleaner, healthier environments, and measuring outcomes using
ICM principles.
To order quantity or customized copies of this booklet,
please contact IEHA at (800) 200-6342.

ICM Basics

1

Explore how ICM can best serve your
facility.

Integrated Cleaning and Measurement (ICM)
is an open-source system in which “best practices” are defined by scientific measurement
of cleaning outcomes.

2

Determine which approach to “opensource” suits your tools and methods.

Simply stated: ICM is open to product substitution. That means that best-practice tools and
processes are acceptable within the ICM system regardless of the source, provided they
can supply measurement data showing their effectiveness when compared to other methods.
Integrated Cleaning and Measurement

3

3

Learn why measurement is a main component of ICM.

The professionalism of the cleaning industry,
with resulting positive impacts on pay scales,
can best be achieved via measurement of
specific results and outcomes. While a clean
facility appearance is the starting point,
measurement enables tracking the removal of
a growing list of unseen contaminants that
can impact health and thus affect broader
business, public welfare, and safety issues.
Identify what types of measurement are
4 now
possible.
Adenosine Triphosphate (ATP) detection devices, fungal enzyme, RODAC (Replicate Organism Detection and Counting) plate, petri
dish and agar media, particle counter, airborne dust mass, infrared/moisture detection, and other device and measurement
platforms are becoming increasingly available, portable, and affordable.
Be aware of what types of measurement
5 are
still in the future.
The practical ability to monitor the air, water,
and surfaces for a specific type of particle, microbe, VOC (Volatile Organic Compound) or
chemical contaminant and understanding the
full implications of such testing is, for the
most part, yet in the future. For example, it is
not yet economical to test for dust particles
containing pesticides and understand the
specific associated health impacts, although
it is possible to test to determine total airborne dust.

4
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Understand why ICM is important.

ICM is a leadership system that embraces best
practices as determined by scientific measurement of outcomes. This levels the playing field
of cleaning product and process selection
using science as the main criterion for inclusion.
Realize what cleaning systems will be
7 replaced
by ICM.
ICM by definition is an enhancement system,
not a replacement system. All viable systems
– whether Green Cleaning, Day Cleaning,
Process Cleaning for Healthy Facilities, Specialist Cleaning, Zone Cleaning, and others –
can be enhanced by ICM. They can be ICMcompatible provided they utilize measurement as the basis for incorporating products
and processes.

8 Identify who will do the measurement.
Depending on the type of measurement required, persons measuring outcomes may
range from custodians to facilities managers to
public health scientists. For example: Handheld
ATP devices are simple to use and with limited
training can be employed by an average cleaning worker to determine the presence of organic (germ-promoting) soil on surfaces.
Particle counters can be used by lay persons to
assess whether or not a vacuum cleaner is leaking dust in the inhalable particle-size range.

9

Select who will police or monitor the
system.

Like other open-source systems (think of
Linux in the computer field) the development
and “policing” of ICM will be driven by both
the industry community and experts who look
at the data and outcomes, keeping the
process (and players) honest and transparent.
Integrated Cleaning and Measurement
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10

Discover what types of integration
are part of ICM.

The foundational tenet of ICM is integration
in all its forms. The initial point of integration
is between appearance cleaning and healthoriented cleaning. Facilities must not only
look clean and healthy, but ideally, they must
actually be clean and healthy as evidenced by
the proven and measured removal of both
seen and unseen unwanted matter.

11Take integration to the next level.
Effective systems integrate in a variety of
ways and across a number of fronts when
they are comprehensive and synergistic; thus
ICM, over time, will by definition include integration of:
• Green Cleaning with Day Cleaning
• Green Cleaning with Process Cleaning for
Healthy Schools/Facilities
• Green Cleaning with Specialist Cleaning
• Specialist Cleaning with Day Cleaning
• ISSA’s (the worldwide cleaning association) Cleaning Industry Management
Standard and Cleaning Industry Management Standard-Green Building (CIMS and
CIMS-GB)
• ISSA’s Clean Standard
• Facility Management and Maintenance
with Housekeeping Departments
• Hospital Infection Control Departments
with Housekeeping Departments
• EPA and other Federal Programs with
Custodial
• And many other sectors and combinations where “silos” or “dis-integration”
exists
ICM strives to create unification of elements
rather than separation or ‘silo thinking’ and to
6
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use measurement as the way to define and
interpret success. It is, however, a journey not
a destination, and integration/unification/measurement can be developed and
improved indefinitely.

12

Anticipate how ICM will work with
CIMS and the Clean Standard.

ICM is designed to work with ISSA’s Cleaning
Industry Management Standard (CIMS.) It is
recommended that before embarking on any
ICM program, that facilities management participate in CIMS training. CIMS can provide the
management framework and business platform to ensure the success of an ICM program.

13

Note that ICM’s core premise is that
cleaning professionals should be
measuring for improvement.
The core premise supports ISSA’s Clean Standard which specifies measurement to achieve
an acceptable target range for “clean.” The
concept of continuous improvement on all
fronts is exemplified by the ICM Model, which
currently achieves its best expression through
the sterling efforts of ISSA to establish proper
target ranges for organic soil removal as currently measured using ATP Devices under the
Clean Standard.

14

Expect ICM to affect the way the
public views the cleaning industry
and how cleaning services are bought.
The ultimate goal is that the cleaning industry will successfully connect measurable
contaminant levels with measurable health
outcomes and fiscal impacts. Examples
include:
• lowering surface bioburden in healthcare leading to reduced nosocomial
infections and healthcare costs;
Integrated Cleaning and Measurement
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• reducing airborne particles in schools
leading to fewer allergies and asthma
attacks and increased attendance and
associated state funding.
These results mean cleaning will be evaluated
and purchased based as much on health
outcomes and real business impact, as it is
now purchased based on whether or not the
facility looks and smells clean for the lowest
price possible.

15

Recognize the related fields that provide a pattern to follow.

Most cleaning results measurement is now
occurring in the fields of foodservice safety
(e.g., using ATP to measurement cleanliness
of kitchens), mold and water damage restoration (using fungal and moisture detection
methods), and other fields where verification
is considered important.
Realize that additional related fields
16 provide
tools to help develop ICM.
Infection control and prevention in healthcare, industrial hygiene, and remediation
disciplines are among the key sources of ICM
system and measurement development.
Consider how ICM will affect the
17 cleaning
industry as a whole.
By scrutinizing and improving what is actually
being done, the resulting positive health and
operational impacts, and publicizing these
successes, ICM’s proponents will raise the
level of respect the public has for commercial
cleaning. That is a long-term achievable goal.

18

Expect opposition mixed with acceptance of ICM.

Ideally nobody will oppose a sensible,
science-based approach. However, initially
8

Integrated Cleaning and Measurement

products and processes that do not withstand
scrutiny will be most sensitive and vulnerable.
Proponents of these less-effective methods
may balk at what measurement reveals. They
have much to lose if they do nothing, or
much to gain by paying attention and acting
appropriately.

19

Learn how ICM works with CIRI.

As the Cleaning Industry Research Institute
(CIRI) continues its development it will increasingly highlight the importance of integrating cleaning with measurement for the
betterment of public health and the cleaning
industry. ICM is and will be fueled by the efforts of CIRI and similar organizations.

Schools Set Integration
Groundwork

20

Realize that because schools are fundamental to an educated society they
properly set the groundwork for integration.
IEHA and ICM support ISSA’s Clean Standard
for K-12 Schools. According to ISSA: The
Clean Standard: K-12 is a performance-oriented standard in schools, focused on:
• The desired levels of cleanliness that
can be reasonably achieved;
• Recommended monitoring and inspection procedures designed to measure
the effectiveness of cleaning procedures using quantitative measures (i.e.,
ATP Meters ) and traditional methods
(i.e., sight, smell, touch); and
• How to use the results of monitoring and
inspection to evaluate and improve the
cleaning processes and products that are
critical to maintaining a safe and healthy
learning environment for students and staff.
Integrated Cleaning and Measurement
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Understand that the Clean Standard:
K-12 is non-prescriptive.

It does not specify or favor any particular
cleaning process or products. Instead the
Standard is focused on achieving and maintaining an effective cleaning program through
the use of a systematic approach and
standardized guidelines.

22

Realize that the Clean Standard:
K-12 provides schools with a framework and a standardized protocol for using
ATP meters to measure and assess cleaning
effectiveness related to soiling of biological origin on a consistent and periodic
basis.
Perhaps more importantly, the Clean Standard: K-12 provides a structured approach to
addressing those situations where the school
facility’s condition is less than desirable.

23

Recognize that the Clean Standard:
K-12 development process was
guided and informed by independent
research.
This included thousands of ATP measurements from high touch surfaces (student
desks, cafeteria tables, restroom sinks and
stall doors) identified as posing health risks
in schools.

24

Note that the ATP measurements
were conducted in numerous schools
across the United States to account for
potential geographic or climatic variations.
The research indicates that a standardized
approach to the measurement of cleaning effectiveness across high touch surfaces could
be used as a practical approach to improve
the cleaning practices and contribute to a
healthier school environment. Specifically, the
research validated ATP measurement systems

10
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as a “...relatively simple, rapid and affordable
measure of the level of biologically sourced
contamination on the interior surfaces of
schools.” The research also concluded that
ATP is an “...excellent candidate marker for
the monitoring of biologically derived soiling/cleanliness...”

25

Consider that the research produced
reasonable range values based on
ATP measurements (for three different ATP
meters) for each surface type tested.
These ranges “...may be used in a standardized and routine approach to the monitoring
of cleaning effectiveness in school buildings
based on detection and quantification of biologically derived soiling.”

26

Be aware that ATP does not directly
measure the total contamination on
a surface.
For example, ATP monitoring does not indicate the presence or reduction of non-biological and other pollutants that may be
recognized and regulated as human health
hazards. Examples of such health hazards are
lead, asbestos, pesticides, and other chemical
residues. In addition, ATP meters cannot
identify specific bacteria, viruses, fungi or
infectious microorganisms.
For more information about the Clean Standard, visit –
http://www.issa.com/?id=clean_standard

Integrated Cleaning and Measurement
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Consistent Swabbing
Is Vital
Dr. Jay Glasel, Professor Emeritus in the Department
of Microbial, Molecular and Structural Biology at the
University of Connecticut Medical School in Farmington, Connecticut, and Managing Member and Founder
of Global Scientific Consulting, LLC comments:

27

Understand that currently swabs, as
an example, are widely used in the
cleaning industry to perform Integrated
Cleaning and Measurement (ICM) and are
part of the ISSA Clean Standard.
Both the accuracy and consistency of estimating the amount of contamination are
highly dependent on:
• the material nature of the swab
• its moisture content, the physical features of the surface being sampled
• the swabbing technique used by the
human sampler and even
• the types of contamination and/or
species of microbes present on the
surface (because different substances
and microbes adhere differently on
surfaces).
Recognize that swab sampling is
therefore a method with a very large
28
number of variables, many of them
unknown to the person doing the sampling.
Those variables can affect the meaning of
the contamination data derived from swab
samples.
12
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Know that if the swab sampling
pickup and deposit efficiencies vary
greatly from sample to sample the data
becomes meaningless no matter how many
samples are obtained.
This is true even though the samples are
scored using a perfectly accurate instrument
- for example, an ATP luminometer. This is another example of ‘garbage in, garbage out.’
Realize the reason the meaning of
30
contamination measurement data
obtained in the field from swab samples
needs to be discussed.
If cleaning efficacy based on the data is
charted on a day-to-day basis, and the
numbers being charted have no constant
interpretation, the ‘M’ in ICM stands for
‘meaningless.’

31

Accept that the goal with ICM is to
help the cleaning industry select better products and processes to enhance
cleaning, productivity, and health benefits.
This is done through accurate measurement
of soil presence and removal.

Swabbing According
to ISSA

32

Select the actual high touch points
that will be tested randomly and in a
manner that ensures the selected areas are
located throughout the facility.
For example, test 5% of the desks in a
classroom.
Integrated Cleaning and Measurement
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33

Create a template to control the area
to be tested with the ATP swabs.

A template can be made from cardboard or
poster board by cutting out a square 2 inches
by 2 inches (5 cm by 5 cm) in dimension, and
placing this over the surface to be swabbed.

34

Swab as much of the surface as
possible.

For irregular surfaces (such as door handles)
it may not be feasible to use a 2” x 2”
template.

35

Rub the ATP swabs back and forth.

Cover the entire 2” x 2” area, first left to right,
then top to bottom.

36 Maintain records of your ATP results.
This includes noting the ATP value, the high
touch points tested, and the date.

IEHA anks ISSA for Permission to Excerpt
from e Clean Standard

For more information about
Integrated Cleaning and
Measurement (ICM)
Visit
www.IntegratedCleaningandMeasurement.org
and
http://www.ieha.org/education_certification.php
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www.Hygiena.com
Hygiena is a microbiology and life science
company serving industrial food processors,
h e a l t h c a re i n s t i t u t i o n s , l i f e s c i e n c e
researchers and other industries.
Utilizing advanced technologies and
patented designs, Hygiena manufactures the
most accurate, lowest-cost, and no-maintenance ATP monitoring systems, as well as
microorganism tests, environmental collection
systems, and rapid dilution devices.
Hygiena is committed to the mission of
providing customers with innovative technologies that are simple, easy to use, and
reliable, with excellent customer service and
support.
All products are made under strict good manufacturing practice (GMP) standards, ensuring
excellent product quality and reliability.
Hygiena is headquartered in the United
States in Camarillo, California with a satellite
office in the United Kingdom. With over 100
distributors in more than 50 countries worldwide, Hygiena products span the globe.

Disclaimer: While IEHA (formerly, the International
Executive Housekeepers Association) gratefully acknowledges the support of its sponsor, accepting sponsorship is
not an endorsement of the goods or services represented.

