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�Dr. Donald J. Wheeler is, in my mind, 
 the author to turn to.�  He has reached
  the pinnacle of understanding by careful research.�
                                                                      W. Edwards Deming
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upfront    

Brave the New World
Navigating today’s social networks

I’ve attended some dud presentations in my day—the kind where you later say to 

yourself: “I wish there had been more solid ideas I could implement now,” or even worse, 

“That was a serious waste of my time!”

Last month, I got lucky. I attended a session on social networking sponsored by the 

Society of National Association Publications. I’d been dabbling in it for some time, but I 

was looking for more ways to leverage QP content in a sea of social network options.

The presenter offered some really good tips, ideas and advice for engaging members 

in this brave new world of pages, portals and platforms.

As QP (and ASQ) ramps up its virtual presence, I invite you to join me in the various 

cyber-hotspots. 

LinkedIn: Join the Quality Progress group to network with other quality professionals, 

get the latest Quality News Today headlines and interact with editors about hot topics.

Facebook: Become a fan of Quality Progress on Facebook. While you’re at it, send 

me a friend request if you’d like (Seiche R Sanders).

Twitter: Follow me on Twitter: ASQ_Seiche.

What’s in it for you? That is the million-dollar question when it comes to social media. 

In short, you get what you put in. Yes, I’m plugging QP on the web, but these networks 

offer benefits far beyond your favorite magazine. 

Not only can you connect to QP, but also to thousands of other quality professionals. 

These sites offer quick, easy and free methods of connecting with peers and discussing 

today’s hot topics, and they eliminate geographic communication barriers.  

My personal intent in the social media realm is to comment and report on topics and 

articles making news in the quality world—and spark conversation. Beyond that, I hope 

you will find these options to be easy ways to communicate your opinions, thoughts and 

ideas on quality. 

I know, based on QP research and general publishing trends, that print media will be 

around for a long time to come. The web, for now, is a complementary method for con-

necting with readers and serving their information needs. For you, it provides another 

convenient option for procuring information and engaging with peers.

QP followers, friends and networks aren’t huge—yet—but social media use is growing 

exponentially (Facebook alone just cracked the 200-million user mark).

The way people communicate is changing. QP is changing, too. As always, please tell 

me what we could be doing better. 

This issue’s focus is food safety—a topic on everyone’s minds. Let me know what you 

think via a “tweet” (or a good old-fashioned e-mail will work, too: editor@asq.org). QP

Seiche Sanders
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Editor’s note: The state of the 

U.S. economy is on everyone’s 

mind, and QP readers are no 

exception. Many wrote to us 

regarding the U.S. government’s 

attempts to right the ship and 

offered their own ideas for how 

to keep the economy afloat. A 

few of those letters are reprint-

ed here, and you can find more 

at www.qualityprogress.com.

Logical solutions
Rather than making a list of reasons for or 

against the U.S. stimulus package—now 

passed and signed into law—time might 

be better spent on addressing the main 

issue: What should be done by the federal 

government regarding the economy?

Is a logical problem-solving process 

relevant to this main issue somehow? I 

think it should be discussed. The logic of a 

problem-solving process, as we in ASQ so 

often advocate, would at least point out op-

portunities and pitfalls.

The answer to the question is related to 

many others our companies face today:

•	 Should we expand? If so, how can we 

grow our company?

•	 Should we expand our offerings of prod-

ucts and services?

•	 Should we acquire another company to 

expand?

•	 Should we go global to reach new mar-

kets?

How a company approaches these ques-

tions is rooted in the context of company 

history, company culture, company ethics 

and values, internal resources, external 

constraints and many other factors. Some 

firms are successful, while others are not.

Federal stimulus packages have been 

tried before, and they have a poor track 

record. The money for stimulus 

packages must be taxed out of 

the economy, borrowed from 

future taxpayers through gov-

ernment bonds or paid back 

with inflated dollars caused by 

expansion of the money sup-

ply. All are poor choices. The 

academic basis for stimulus 

packages from the federal gov-

ernment is based on Keynesian economics, 

which is problematic.

Any discussion of potential approaches 

should ask: What has been tried before in 

similar circumstances, what has worked 

before and what has failed before?

There lies the rub. Apparently, the cur-

rent thinking in Washington, D.C. is that 

history is irrelevant, this is a new era, and 

new approaches must be tried without an 

examination of the lessons of the past. So, 

the idea of the application of logic to prob-

lem solving is, at the moment, politically 

unfashionable.

Without the application of logic, we 

are in an environment of experimenta-

tion. Unfortunately, history has shown that 

ill-conceived experiments within a large 

economy have negative consequences.

Larry G. DeVries

ASQ senior member

Eden Prairie, MN

Spending spree
Although I have been a quality techni-

cian for more than three years now, my 

bachelor’s degree is in economics. I have 

followed President Obama’s proposed plan, 

and I have not been very impressed with it.

When you increase government spend-

ing (which the economy doesn’t need 

right now), someone has to pay for it. In 

this case, the U.S. Treasury Department 

INBox
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INBox
can make more money to cover the costs, 

yet in time the dollar will deflate in value 

with all this new currency floating around. 

Plus, I’m sure taxpayers will have to spring 

for most of this bill, and it does not take 

a quality assurance tech to realize that rais-

ing people’s taxes in times like this is not 

the smartest idea.

The simplest way to get out of this hole 

is for the U.S. government to decrease 

government spending and to lower taxes 

so people can keep more of their money. In 

the short term, some areas of the economy 

may not get the money they need, but in 

time the overall economy will get better.

It has been argued that if President 

Roosevelt had not offered his own stimulus 

plan when he did, the Great Depression 

would not have lasted as long. It makes 

you think the government should apply 

some basic quality process control to its 

decisions.

The best we can do to get out of this 

mess is to keep our heads up and work 

hard. In the end, the health of the economy 

traces its source to the home. This may 

hurt for a while, but this situation is nothing 

the United States has not seen before. It’s 

time to suck it up and sacrifice a little bit. 

J.D. Horton

Quality technician, GAF

Mt. Vernon, IN

Find the cause
Regarding the stimulus plan, to use quality 

vernacular, it is only a containment action. 

Until the root causes of what is clearly a 

systemic failure are remedied, I question 

the sustainability of any recovery.

If you think of three well-known enti-

ties—AIG, Chrysler and Bank of America—

as products (outputs) of the economic sys-

tem, then you have evidence of three very 

different—albeit related—products serving 

different markets or different industries. Yet 

all are in a failed state.

What does this mean? When products 

that are outputs of different processes fail, 

often the causes are systemic in origin. 

There is ample evidence of a system break-

down in this case, and until the root causes 

are corrected, countermeasures such as 

a stimulus plan will be suboptimal at best 

and will fail outright at worst.

Congress and the Obama administra-

tion would be well served to perform some 

old-fashioned root cause analysis (RCA) and 

build plans based on those findings. I sus-

pect if they did, they would realize there are 

ways to broker deals between ailing entities 

and stronger firms. That way, critical ser-

vices could continue through the stronger 

firm, while at the same time the operations 

of the mismanaged companies could gradu-

ally come to an end. This would create a 

softer landing than just letting them die on 

the vine and would also leave the compa-

nies in the hands of the private sector. 

But getting to that point is going to take 

a lot of intensive RCA, corrective action 

plans and project management—the likes 

of which have rarely been seen.

The company I work for—Mid Continent 

Controls—is a supplier of electrical distri-

bution and controls and cabin management 

systems for general aviation companies. 

The stimulus plan will have little bearing 

on our future. What is more damaging is 

the characterization of private aviation as a 

symbol of excess.

General aviation provides good wages 

and is one of the few remaining industries 

with a strong U.S. manufacturing base. 

Admittedly, my opinion is biased, but this 

industry is an asset, not a liability. Unless 

we want the same thing to happen to 

aviation that is currently happening to the 

automobile industry, it would seem to me 

that building it up, fostering growth and 

encouraging innovation would be in every-

body’s best interest over the long term.

Mike Alumbaugh

Director of operations

Mid Continent Controls

Derby, KS

Ideological differences
The stimulus plan is not a stimulus. It 

is pork (8,000 earmarks) and payoffs to 

Obama’s contributors and supporters. It 

is designed to enlarge government and 

convert our republic to socialism as fast as 

possible. 

The change we got in Washington is 

ruining this country, and all of my clients 

are feeling the impact. Many have already 

laid off at least 20% of their workforce. 

With Obama’s attack against free enter-

prise, ASQ as an industry group could—and 

should—make its mark by vocalizing and 

mobilizing against this attack. We could 

take a positive, proactive position for free 

enterprise.

We, as quality-systems experts, under-

stand data, root cause, cause and effect, 

and corrective and preventive action. We 

should expose the lack of knowledge of 

these principles in Washington, D.C.

Debra Mervyn

D.A. Mervyn and Associates

Portland, OR

We hear you
Share your thoughts about the U.S. economy, the federal government’s efforts to 
revive it or anything else that might be on your mind by e-mailing editor@asq.org.
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Dealing with deviation
Q: We have two sites manufacturing the 

same product. There is concern, however, 

that the new site has deviated from the 

original design intent. What is the best 

tool or strategy to use to perform a gap 

assessment of the new site’s process to 

determine whether there is any gap from a 

design transfer perspective?

John Surfus

San Mateo, CA

A: You have every right to be concerned. 

Any deviation from the original design 

intent introduces risk and uncertainty. The 

original manufacturing site has experience 

with the process, and it knows how well 

the product performs in the field. 

Will changes to the proven process 

make the product better, or will they 

produce unintended consequences? It is 

very important to proceed with caution, 

because it is much easier and cheaper 

to prevent problems than it is to fix them 

once they are in the field.

The first question to consider is whether 

the change is with respect to the product 

design intent or the process design intent. 

Let’s consider the process intent first. The 

process intent specifies the sequence of 

operations, the selection of equipment and 

tooling, the machine settings (such as tem-

peratures and speeds), and procedures for 

measuring and controlling the process. 

Deviations from the approved process 

(such as faster feed rates) may actually im-

prove productivity and quality. For example, 

some machining operations can be im-

proved by increasing the speed of the equip-

ment, which reduces tool chatter and results 

in a smoother finish and less tool wear. If 

this is the case, the new site should provide 

detailed evidence showing that the change 

improves the process. Management can 

review the evidence and decide whether the 

expected benefits justify taking a risk. 

If possible, the risk should be quantified 

through a formal risk assessment. One com-

mon method of quantifying risk is to create 

a process failure mode effects analysis 

(FMEA), which lists potential failure modes. 

Each failure mode has associated numerical 

estimates for severity, occurrence and de-

tection. These three numbers are multiplied 

to create a risk priority number (RPN).

Failure modes with high RPN values 

should be avoided if possible. If the RPN 

is low, then the benefit of the proposed 

change may be worth the risk. The proof is 

in the results. The new site must provide 

documented evidence that the output 

of the revised process meets all of the 

product requirements. The product require-

ments always include visual and dimen-

sional specifications but may also include 

performance criteria, such as corrosion 

resistance and durability tests. 

If the deviation is with respect to the 

product design intent, then the risk is con-

siderably greater. A product FMEA works 

the same way as a process FMEA, except 

that a failure now indicates a design flaw 

because the product no longer meets the 

design intent. These flaws can include a 

feature that does not work or the product 

wearing out too soon. 

Suppose the new site has conducted 

studies that show its equipment is not 

capable of meeting the specifications. Man-

agement does not want to perform 100% 

inspection and carry the burden of scrap or 

rework, so it requests a deviation to widen 

a particular tolerance. Although this type of 

request is common and usually harmless, 

we have all suffered at some point from 

unintended consequences.

In this case, a formal cross-functional 

review is needed. Involve personnel from 

design engineering, quality, reliability and 

maybe even marketing. Will this change 

affect performance? Durability? Customer 

satisfaction? A formal risk assessment is 

crucial to answering those questions.

Andy Barnett

Consultant/Master Black Belt

Houston

For more information
Borror, Connie M., ed., The Certified Quality Engineer Hand-

book, third edition, ASQ Quality Press, 2009.
Ramu, Govind, “FMEA Minus the Pain,” Quality Progress, 

March 2009, pp. 36-42.

Capable approach?
Q: I am an avid reader of QP but was never 

moved to contact you until I read the 

article “Calculated Decision” in the January 

issue (p. 30). The article was very well writ-

ten—thorough, yet presented in a format 

that was easy to follow

I have two follow-up questions. The first 

relates to the choice of using a statisti-

cal process control (SPC) chart, which 

indicated three out-of-control points. These 

points were convincingly demonstrated by 

the authors to be false triggers, which were 

caused by the non-normal process data. 

I was thinking an X-bar chart would have 

been a more robust chart to determine 

whether the process was in control, be-

cause the central limit theorem would apply 

and would thus provide a robust work-

around to handling the non-normal data. 

Would you agree? If so, what would be an 

appropriate rule of thumb for an appropri-

ate subgroup size with non-normal data?

My second question is a personal sore 

point. It relates to the 1.5-sigma shift as-

sumption for short-term versus long-term 

capability studies. My understanding of the 

logic behind this assumption is as follows: 

expertanswe rs
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expertanswe rs

If you perform a short-term capability 

study, you can assume the process will be 

less capable if studied over a longer period, 

which makes sense. The assumption goes 

that a 1.5-sigma shift can be assumed.

I can live with that, but my personal 

issue comes with the application of this 

1.5-sigma shift assumption. It appears to 

me that the application goes the opposite 

way. For example, a Six Sigma table or 

calculator might report 3.14 as the sigma 

value, but I understand that proper applica-

tion of the 1.5-sigma shift should result in 

0.14 being reported as the sigma value.

I favor reporting 1.64 as the sigma 

value (and therefore reporting no shifting), 

whether we’re talking about a short-term 

or a long-term study. Can you help provide 

me with a sanity check?

Andrew McDermott

Lansdale, PA

A: You have some interesting questions. 

Let’s take them one at a time:

First, for the data scenario in the ar-

ticle—and many others—I would not agree 

with taking subgroups and counting on the 

central limit theorem to assure the normal-

ity of the averages, which would allow the 

use of a standard X-bar chart.

The reason I disagree is because the 

samples that constitute a subgroup are 

assumed to contain only common-cause 

variation. As a result, the pooled standard 

deviation from all the subgroups can be as-

sumed to be an estimate of the short-term 

variability or common-cause variability in 

the response. These are commonly referred 

to as rational subgroups.

This is an important assumption about 

subgroups that allows you to use the 

pooled standard deviation to estimate the 

control limits for an effective X-bar chart. 

These data points are individual read-

ings, with a relatively long time between 

readings. As a result, we could not assume 

that five or more samples contained only 

common-cause variation.

Combining individual data points into 

subgroups to generate an X-bar chart 

risks inflating the estimate of the within-

subgroup standard deviation, resulting in 

wide control limits and an ineffective control 

chart. In a different data scenario in which 

a sufficient amount of measurements are 

taken during a relatively short timeframe, 

simulations have shown that for a subgroup 

size of five or more, the high rate of false 

alarms caused by assuming normality for 

non-normal data decreases to a negligible 

rate when using the standard X-bar chart 

calculations. So I would guess that five is the 

number for which you are looking.

I should warn you, however, about using 

subgroups of auto-correlated data that 

are very similar when taken in subgroups 

over short periods. The variation within the 

subgroup will be very small, causing tight 

control limits that result in an X-bar chart 

with many data points appearing to be out 

of control.

As for your second question, this is a 

highly debated topic with several lines of 

thinking. Here is mine: The logic behind 

the 1.5-sigma shift is not wrong; it is just 

confusing in its application. 

In your example, I believe the assump-

tion is that the original calculation of de-

fects per million opportunities is from data 

calculated over the long term. Thus, 1.64 

is a long-term capability estimate. Because 

empirical evidence estimates an additional 

shift of the mean of approximately 1.5 

standard deviations over the long term, and 

because sigma is supposed to be an esti-

mate of short-term or potential capability, 

sigma should be 1.64 + 1.5 = 3.14.

So, 3.14 is correct only if you assume the 

original estimate was arrived at using data 

taken over the long term, if you agree with 

the 1.5-sigma shift estimate, and if you un-

derstand sigma to be a short-term process 

capability index. How to incorporate the 

1.5-sigma shift in your calculation is confus-

ing, but it does not lack a logical backing.

Louis Johnson

Senior technical trainer, Minitab

State College, PA

For more information
Breyfogle, Forrest W., Implementing Six Sigma, second edition, 

pp. 12-15, John Wiley Press, 2003.

Asked and Answered
Sooner or later, everyone runs into a problem they can’t solve alone. Let us help. 
Submit your question at www.qualityprogress.com, or send it to editor@asq.org, 
and our subject matter experts will help you find a solution.

It is much easier and cheaper to prevent problems 
than it is to fix them once they are in the field.
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AAfter plummeting to all-time low scores in 

2007, the nation’s largest airlines improved 

their customer service performances last 

year in four major categories, according to a 

high-profile airline quality study. 

In 2008, there were more on-time arriv-

als, and the number of mishandled bags, 

customer complaints and denied board-

ings declined, according to the 19th annual 

Airline Quality Rating report. 

One possible reason for the improved 

performance scores is a decline in system-

wide capacity.

“We know the system performs better 

when it’s less stressed by high passenger 

volume,” said Dean Headley, one of the 

report’s authors and an associate professor 

of marketing at Wichita State University in 

Kansas. “The economy scared away both 

business and leisure travelers in 2008.”

The challenge for airlines will be to 

continue to improve on performance scores 

when the economy recovers and more 

people start flying again, researchers noted 

in the study. 

The five airlines that scored the highest 

Airline Quality Ratings were:

1.	 Hawaiian.

2.	 AirTran.

3.	 Jet Blue.

4.	 Northwest.

5.	 Alaska.

US Airways was the most 

improved airline, while United’s 

scores improved the least. The full report 

can be accessed at http://aqr.aero.

Retailers score high, too
Customer satisfaction for retailers went up 

last year, according to a recent American 

Customer Satisfaction Index (ACSI) study.

The overall score for retailers—which 

includes department and discount stores, 

supermarkets and gas stations—was up 

1.3% to 75.2 on ACSI’s 100-point scale. 

Lower gas prices contributed to consum-

ers’ satisfaction with gas stations, which 

helped push the overall score up. Kohls and 

Nordstrom led department stores with an 

ACSI score of 80.

The same ASCI study showed health-

care insurance providers scored a 73, 

3% higher than last year’s mark, in part 

because of gains by Blue Cross Blue Shield 

Association and Wellpoint. Other industries 

didn’t fare as well. Customer satisfac-

tion with banks fell 4% to a score of 75. 

The ACSI score for e-commerce, which 

includes online retailers Amazon.com and 

eBay, fell 2% to 80. 

Overall, customer satisfaction with 

goods and services improved 0.9% to 

75.7. That could be encouraging in today’s 

economy, authors of this year’s study 

wrote, because a similar uptick signaled the 

end of the recession in 2001. The authors 

cautioned, however, that consumer spend-

ing continues to weaken and people seem 

to be saving more. 

Details on the study can be found at 

www.theacsi.org/index.php.

keepingcurre nt
Airlines, retailers improve performance ratings

     
    elections

  NIST Unveils Details of testing Electronic Voting Systems 
The National Institute of Standards and 

Technology (NIST) has opened for public 

comment detailed new methods for test-

ing electronic voting systems’ compliance 

with voluntary federal standards. 

The new tests will replace multiple 

proprietary laboratory testing techniques 

with a single transparent set of tests that 

will help give voters and governments 

confidence that the systems are reliable, 

said Lynne Rosenthal, the manager of the 

NIST voting project. Manufacturers also 

will have a better understanding of how 

their systems must perform to comply 

with federal standards.

To receive federal certification from 

the U.S. Election Assistance Commission, 

new voting systems must meet the Vol-

untary Voting System Guidelines, which 

call for the testing of electronic voting 

systems using a prescribed set of test 

methods. The draft test suites—a series 

of documents, scripts and software 

programs—address various aspects of 

voting systems, such as hardware, us-

ability and security. 

NIST requests public comments on the 

draft by July 1. The new draft tests can 

be viewed at http://vote.nist.gov/voting-

system-test-suites.htm.

c
CUSTOMER SATISFACTION

Satisfaction Scores Take Off

http://www.qualityprogress.com
http://aqr.aero
http://www.theacsi.org/index.php
http://vote.nist.gov/voting-system-test-suites.htm
http://vote.nist.gov/voting-system-test-suites.htm
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FOOD SAFETY

DISCUSSIONS to overhaul FDA, food-safety system begiN
In recent weeks, legislators in Washington, D.C., began to wrestle with 

different bills that address the way the Food and Drug Administration 

(FDA) operates and handles the U.S. food-safety system. 

Some have suggested the FDA be split into two separate agen-

cies: one with oversight over food regulation and the other to 

regulate drug safety and medical devices.1 

Some contend the FDA is simply stretched too thin to regulate 

food properly. The agency partners with some state inspectors to 

oversee food processors, but with 44,000 plants under the FDA’s 

jurisdiction, many are never checked.2

Others think the FDA should move away from all food-related 

activities. They believe inspections and testing should be shifted to 

a new Food Safety Administration under the Department of Health 

and Human Services.3 

The food-safety system and the FDA’s credibility 

have been damaged by recent high-profile 

events and recalls, including the salmo-

nella outbreak involving peanuts that 

has killed nine people and sickened 

hundreds since September, as well 

as the recent pistachio recalls. 

To address food-safety con-

cerns and to build confidence in 

the system, perhaps a new and im-

proved FDA is inevitable. ANSI-ASQ 

National Accreditation Board (ACLASS and ANAB brands) contends 

more needs to happen besides changing the organizational struc-

ture of the regulatory agency or shifting inspection responsibilities 

to others. Government must stress the importance of third-party 

accreditation, using third-party conformity assessment standards 

for those that touch the inspection process in order to support 

regulator activities in food safety, the board says.

In other words, auditors, inspectors, laboratories, manufacturers, 

growers or others with a role in the food-safety process must meet 

certain requirements and prove they are competent to perform a 

specific function.

“It is our belief that to truly have an effective food-safety system 

in the United States, we must have a level of oversight that works 

in partnership with U.S. regulators that provides confidence in the 

entire life cycle of the product,” Keith Greenaway, ACLASS vice 

president, said in a prepared statement.

“Third-party accreditation consistently helps to provide for 

products, services and test results that meet or exceed customer 

or statutory requirements,” he said.

The ANSI-ASQ National Accreditation Board said it would like to 

see third-party conformity assessment programs used for labora-

tory accreditation, food-safety management systems accreditation, 

product certification, personnel certification and inspection body 

accreditation. ASQ is also partnering with the ANSI-ASQ National 

Accreditation Board to convince legislators to include those provi-

sions in the bills being discussed. 

To offer insight or opinion on the topic, visit ASQ’s food qual-

ity discussion board at www.asq.org/discussionBoards/forum.

jspa?forumID=69 (case sensitive). More information about third-party 

accreditation is available at www.aclasscorp.com and www.anab.org.

REFERENCES
1.	Patricia Van Arnum, “Has the Time Come to Divide the FDA?” Pharmatech Talk, http://blog.

pharmtech.com/?p=1100, April 3, 2009.
2.	Emily Stephenson, Wichita Falls Times Record News “A&M President: FDA Should Quit 

Regulating Food Safety,” April 6, 2009.
3.	Ibid.

TOY SAFETY

ASTM Toy Standard 
Addresses Magnets
ASTM International Committee F15 on Consumer Products has 

approved revisions to ASTM F963, Consumer Safety Specification 

for Toy Safety. Changes to the standard include revisions to the 

section on ingestion of magnetic components in toys.

ASTM F963 includes guidelines and test methods to prevent 

injuries from choking, sharp edges and other potential hazards. Re-

visions dealing with magnets account for incidents of ingestion 

of magnetic components that are small parts 

of a toy and reflect the age of children 

involved in the incidents. 

The section on magnets now also 

includes special use and abuse re-

quirements to prevent 

magnets from detach-

ing from components 

during play.

For more infor-

mation, go to www.

astm.org. 

http://www.asq.org/discussionBoards/forum
http://www.aclasscorp.com
http://www.anab.org
http://blog.pharmtech.com/?p=1100
http://blog.pharmtech.com/?p=1100
http://www.astm.org
http://www.astm.org
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ASQNews
MEMBERS RECOGNIZED  At the recent meeting for the U.S. 

technical advisory group to ISO/technical committee 176 in 

Dallas, several ASQ members received awards for their vol-

unteer achievements. Those individuals recognized included: 

Buddy Cressionnie and Bill Brow with Unsung Hero Awards; 

Craig Johnson and Lawrence Wilson with Honorary Lifetime 

Membership Awards; and Baskar Kotte with the Outstanding 

Professional Achievement Award. 

LEARN AND LEAD  School superintendents are invited to 

attend ASQ’s Educational Leadership Summit on June 18 and 

19 in Fort Myers, FL. Educational leaders from throughout the 

country are scheduled to attend and share best practices from 

their school districts. Visit http://leadership.asq.org for more 

details.

STATE OF THE SOCIETY REPORT  This year’s State of the 

Society report, “Quality Now More Than Ever,” is now available 

for viewing online. Visit the ASQ News section of the Media 

Room at www.asq.org/media-room/news/2009/index.html.

keepingcurrent

QWho’s Who in 
NAME: Jane Hoying.

RESIDENCE: Bay City, MI. 

EDUCATION: Bachelor’s degree in chemical engineering from 

the University of Dayton in Ohio.

CURRENT JOB: Manager at Shainin, an international consulting 

firm that specializes in problem solving and prevention.

PREVIOUS JOBS IN QUALITY: Hoying’s first 

job was as a quality engineer responsible for 

a federally regulated safety product. There, 

problems had to be solved and every deci-

sion had to be sound. In many ways, she has 

continued to function as a quality engineer 

in every job since then as she advanced 

through positions in quality systems; pro-

cess, manufacturing and industrial engineering; product design; 

first-line supervision; general supervision; engineering manage-

ment; and problem-solving coordination.

INTRODUCTION TO QUALITY: Her mother’s pearl of wisdom 

was “Anything worth doing is worth doing well or not at all.” 

Hoying and her siblings were never chastised for poor perfor-

mance. Her parents would simply ask, “Was that the best you 

could do?” The unspoken answer to that question corrected be-

havior and instilled the concept that high-quality results come 

from high-quality effort.  

ASQ ACTIVITIES: Involved in Improving Performance in Prac-

tice, an ASQ/Automotive Industry Action Group medical com-

munity initiative to improve healthcare delivery.

OTHER ACTIVITIES/ACHIEVEMENTS: Saved clients tens of mil-

lions of dollars by developing a new problem-solving method to 

address complex problems thought to be unsolvable. 

RECENT HONOR: ASQ Dorian Shainin Medal for Innovation in 

Problem Solving.

FAVORITE WAYS TO RELAX: Participant in competitive figure 

skating, home renovation, and fiber and textile design.

QUALITY QUOTE: Solving complex business or technical prob-

lems requires shifting your paradigm from a process-sequence 

perspective to a function-based perspective. Looking at how 

something fails to function distills a problem down to its bare 

essence, enabling complex interrelationships to be uncovered.

               
 

Each month at www.qualityprogress.com,  

visitors can take a short, informal survey, and 

we post the results. Here are the numbers from a recent Quick Poll:

“What is most important when it comes to securing lasting 
change in an organization?”
•  Committed leadership				           63.2%

•  The right people to drive the change		   	        18.7%

•  Workforce buy-in				                           14.8%

•  Adequate resources				             3.2%

Visit www.qualityprogress.com for the most recent poll question: 

“Whom do you think should shoulder most of the blame for 
the recent food-safety crises?”
•  Growers and manufacturers 

•  State and federal regulators

•  Third-party auditors

•  Foreign suppliers 

QPonlineOnpaper
quick poll RESULTS

http://leadership.asq.org
http://www.asq.org/media-room/news/2009/index.html
http://www.qualityprogress.com
http://www.qualityprogress.com
http://www.qualityprogress.com
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Mr. Pareto Head    By Mike Crossen

asq study

healthcare catches
on to lean, Six Sigma
Many healthcare systems are still in the infancy stage of 

using lean and Six Sigma as cost-cutting methods, a recent 

ASQ benchmarking study revealed.

The ASQ Hospital Survey is the first study that looks at 

the implementation of lean and Six Sigma in U.S. hospitals. 

Seventy-seven hospitals participated in the online survey.

“During these turbulent economic times when health-

care costs continue to rise, it is crucial that U.S. hospitals 

look to methods like lean and Six Sigma to become more 

efficient,” said James Levett, M.D., chair of ASQ’s Health-

care Division and chief medical officer for the Physician’s 

Clinic of Iowa in Cedar Rapids. The survey revealed: 

•	 53% of hospitals use some form of lean.

•	 4% of hospitals have fully deployed lean.

•	 42% of hospitals use some form of Six Sigma. 

•	 8% of hospitals have fully deployed Six Sigma.

•	 11% of hospitals are not familiar with lean or Six Sigma.

Details of the survey can be found at www.asq.org/

media-room/press-releases/2009/20090318-hospitals-see-

benefits-lss.html.

dateinqualityhistory
QP looks back on an event or person that made a difference in the 

history of quality. 

         

          		  May 16, 1924 
Walter A. Shewhart mentioned a schematic control chart in a 

memo to his superiors at a Bell Laboratories factory in Cicero, IL. 

This was the first time control charts were 

ever talked about. The historic document was 

less than a full page and included the first 

sketch of a control chart, which has become 

an essential concept behind statistical pro-

cess control. 

“That diagram, and the short text which 

preceded and followed it, set forth all of 

the essential principles and considerations 

which are involved in what we know today 

as process quality control,” wrote Shewhart’s superior, George D. 

Edwards, Bell’s director of quality assurance at the time. 

Shewhart, later called the father of statistical quality control, 

became a founding member of ASQ and the first honorary mem-

ber. Edwards was the first president of ASQ from 1946-48.

Source: ASQ, www.asq.org/about-asq/who-we-are/bio_shewhart.html.

Correction
In the March Career Corner column (“Make Your Own Luck,” p. 55), QP incorrectly reproduced the author’s 

original drawing (Figure 2). The correct figure would have shown cascading plan-do-study-act cycles within a 

true Fibonacci Spiral (see correct version at www.qualityprogress.com). The version that appeared showed a 

linear progression within an Archimedes Spiral. 

SHEWHART

http://www.asq.org/about-asq/who-we-are/bio_shewhart.html
http://www.qualityprogress.com
http://www.asq.org/media-room/press-releases/2009/20090318-hospitals-see-benefits-lss.html
http://www.asq.org/media-room/press-releases/2009/20090318-hospitals-see-benefits-lss.html
http://www.asq.org/media-room/press-releases/2009/20090318-hospitals-see-benefits-lss.html


QP  •  www.qualityprogress.com18



An effective overseas food-safety 
audit is possible—if you know what 
to expect

Consumers Have Become increasingly 

wary of food safety, and for good reason. In the United States, 

the latest debacle involving the Peanut Corp. of America led 

to thousands of recalled products from hundreds of compa-

nies.1 In China, melamine-tainted dairy products resulted in 

the deaths of six infants and sickened 300,000 more.2 And, as 

of March, Canadian confidence in food safety remained low 

six months after the Listeria outbreak caused by tainted meats 

from Maple Leaf Foods.3 

When it comes to imported foods, safety concerns are 

heightened, because there is even less involvement by evalua-

tors in the processing activity, and regulators must rely more 

heavily on end-product inspection. This brings the effective-

ness of auditors into question. As a result, auditors—private or 

government—must be even more diligent in performing their 

duties to ease the anxiety of consumers.

May 2009  •  QP 19

Food Safety

In 50 Words 
Or Less 
•	 The challenges inherent 

in food-safety audits be-
come more problematic 
when foreign suppliers 
are targeted.

•	 Language and social 
barriers, as well as vary-
ing compliance require-
ments, are the biggest 
hurdles.

•	 With a careful plan and 
an emphasis on keeping 
things simple, auditors 
can overcome the chal-
lenges.

Can Do 
by Steven Wilson   
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Executing a food-systems audit, as with audits in any 

industry, brings with it a series of specific issues to con-

sider. When performing an audit in a country that is not 

their own, however, auditors face additional challenges. 

With proper planning, those challenges can be overcome.

Have a plan
A strong audit plan is necessary in any situation. But it 

is especially important when auditors perform inspec-

tions outside their countries of origin. A strong audit 

plan allows the auditor to be flexible when encounter-

ing the unexpected—a normal occurrence in foreign 

countries. In these situations, the auditor will have to 

deal with transportation difficulties, language and so-

cial barriers, and differences in interpretation related 

to standards and regulations.

Right away, it is important to address misconcep-

tions associated with overseas food systems that ex-

port goods. Most firms that export to other countries 

are frequently audited by other firms, as well as gov-

ernments. As a result, the organizations make a strong 

commitment to compliance with standards and regula-

tions, and they perform their due diligence in the pro-

duction of their goods.

Many firms also implement and are registered to 

ISO 22000 (food-safety management) and ISO 9001 

(quality management). In that case, an auditor prob-

ably won’t find many issues with the hygiene of the 

operation, and the firm’s management will be highly 

cooperative. In other words, the vast majority of the 

firms sending their products to other countries work 

diligently to offer a safe product.

HACCP and quality systems
One of the steps firms take to ensure a safe product 

is establishing a hazard analysis and critical control 

point (HACCP) plan. When evaluating those plans, the 

auditor may notice a cookie-cutter approach was em-

ployed, which means many of the plans will appear to 

be the same. This isn’t necessarily a problem. In fact, 

many regulators encourage such templates, because it 

makes the job of auditing and evaluating much easier. 

But not all facilities have exactly the same products 

or processes. Therefore, the hazards the facilities en-

counter may not be the same. But, because of the drive 

to have a complying plan on file, an issue can emerge: 

It is possible the firm did not perform a hazard analysis 

and therefore was not completely aware of the pos-

sible hazards that accompany its plan. 

While many food-safety plans may be similar to one 

another in a template environment, they often are filled 

with an amount of information that is so overwhelming, 

it actually contributes to a systems failure. To put it sim-

ply, the system can collapse under its own weight. 

RECENT SCANDALS, such as the melamine scare that led supermarket workers to pull milk and other dairy products from 
shelves across China, have thrown the spotlight on the importance of effective food-safety audits.
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This failure is caused by extreme record-keeping 

practices, with the mentality that more information 

about the system is better. Because so much data is 

recorded and so many documents and records are in 

place, it is difficult for auditors (internal or external) 

to evaluate the success of the system. This volume of 

information also serves to keep auditors at the facility 

longer, frustrating and exasperating them, and waylay-

ing the day-to-day operations of the firm’s management.

Because of the overabundance of records on file, the 

absence of some information isn’t noticed. Incomplete 

information may then be recorded, which will lead to 

system failure.

Auditors must focus on gathering only the neces-

sary information about HACCP and quality-system 

plans. When auditing facilities, the goal should be to 

get that information, determine compliance and iden-

tify what significant issues are present. Auditors often 

focus on an area of the plan that is troublesome but, 

upon further investigation, is a portion of the plan that 

didn’t really affect the audit. Reducing the plan’s scope 

makes it easier to implement and follow by the firm.

Stay up to date
Even with a well-thought-out plan in place, it is not un-

usual for certain hazards to be a countrywide problem. 

Often, this is due to the national regulatory authority’s 

interpretation of the guidelines provided or conflict be-

tween the guidelines of differing importing countries. 

Although this issue is easily corrected, it can lead to 

other concerns regarding government requirements.

For example, many exporting facilities sell to buy-

ers in several countries. This may result in a lack of full 

understanding of a particular country’s 

regulatory guidelines and require-

ments, because the firm’s 

management is missing 

the latest information.

As the internet has 

made more informa-

tion easily available, people assume 

others have ready access to that 

information. This is not always 

the case. And even when the 

information is readily avail-

able, internet access is often not 

sufficient to download large files. In 

addition, many regulatory websites are difficult to navi-

gate or offer only the order forms to obtain the neces-

sary information. In both instances, the applicable infor-

mation is difficult to obtain as a result.

Even when a firm is able to gather the requisite 

information, interpreting the requirements is often a 

problem. During one recent visit to an Asian country, 

for example, an inspector from an important regula-

tory authority indicated there was insufficient hot wa-

ter in several of the facilities. The inspector provided 

the national authority with recommendations regard-

ing proper water temperature. The national author-

ity promptly declared this was the law of the foreign 

authority and referenced the information. It further 

insisted that all facilities install hot-water heaters to 

comply with this new law.

The only problem was that, in the end, the water 

got so hot that employees could not keep their hands 

under the water long enough to wash them. As a result, 

hand washing was listed as a deficiency more often 

than before, which opened the door to more instances 

of cross contamination. It was an unnecessary ex-

pense, and it only served to make the problem worse.

Under the influence
The differing opinions among individual regulating 

bodies bring to the forefront another problematic prac-

tice: Overseas firms are so desperate to comply 

that the regulator’s word becomes gospel. 

If more than one regulator is present 

during an audit, chest-thumping often 

occurs to the point at which insignifi-

cant issues begin to appear critical.

Food Safety

A strong audit plan allows the
auditor to be flexible when
encountering the unexpected.
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The firm is so eager to sell its product that it will do 

anything to make the auditor happy. Often, the auditee 

is so eager to comply that the auditor does not have time 

to leave the facility before construction begins.

In one instance, a firm constructed an elaborate 

employee entrance that included three different foot 

baths 10 feet in length, an S-shaped hallway, strip cur-

tains at each turn of the hall, self-closing doors with air 

curtains at each end, black paint on the walls and one 

insect destruction device at each turn. This overhaul 

was recommended by a particular auditor because a 

single fly had been observed in the facility.

Auditors must exercise caution with regard to issu-

ing recommendations, because the word of the auditor is 

law to many facilities. The auditor needs to ask, “Is what 

I want a requirement or merely my idea of the perfect 

plant? Am I frustrated they are not heeding my advice? 

What is minimally necessary to comply with the regula-

tions that concern my agency or company? Is this beyond 

the scope of the audit?” These questions have particular 

importance when auditing systems in other countries. 

Talking points
Getting to the point at which an auditor’s recommen-

dations are misconstrued can be a challenge due to 

language and culture barriers. In most countries, Eng-

lish is spoken well enough that communication isn’t a 

significant barrier. When determining compliance of a 

facility, however, extreme care must be exercised be-

fore a conclusion is reached.

For example, if an auditor traveled to Asia to eval-

uate sanitation in a seafood facility, he or she might 

find the employee restrooms do not have toilet paper. 

Instead, the auditor discovers a water source within 

reach—either a faucet, water well or even a bucket—

that is the typical method of employee sanitation after 

using the restroom.

It is unusual to auditors from the United States, but 

as long as the employee properly washes and sanitizes 

his or her hands prior to entering the workplace, they 

have met the requirement. It is not unusual, however, 

for auditors to list a deficiency for lack of toilet sup-

plies in the restrooms.

Interviewing plant personnel in such instances may 

also be difficult. Even though the official the auditor is 

talking to may speak English, he or she still might not 

understand the question. This can lead to the listener 

drawing erroneous conclusions. 

In one instance, while interviewing plant officials 

regarding the frequency of histamine analysis, the 

statements provided by the auditee did not match the 

records. The auditor was convinced the management 

official was lying. But careful questioning about the is-

sue revealed that the official was answering yes when 

he was confused by the question. It was apparent (and 

this is common) that the auditee was not actually an-

swering the question when he said yes or no. Instead, 

he was acknowledging that the auditor was speaking 

and that he heard the question.

Managing expectations
First and foremost, management must be held respon-

sible for the system implemented in their facility. That 

sounds obvious, but the evidence indicates that many 

auditors tend to shy away from evaluating manage-

ment and instead concentrate on issues such as sanita-

tion deficiencies. If management should have caught 

the situation, it must be noted in the report.

It is not unusual for a senior management official—

often the plant manager—to accompany the audit team 

throughout the audit. In some cases—again, because of 

the eagerness to please—this same official will act as 

taxi driver and will be at the airport to pick up the team 

and will return them there upon completion of the audit.

There is no loss for that kind of attention during the 

audit. But question managers about verification proce-

dures or the general food system, and in many cases the 

auditor will encounter confusion from key management 

personnel who should know of the system. It’s possible 

the verification system was not implemented correctly, 

but management didn’t notice because the labor force is 

easy to influence. 

Some firms have approximately 20,000 employees, 

all of whom fear losing their jobs. Therefore, auditors 

will see a strong motivation to follow instructions, 

even if those instructions are incorrect. In that case, 

if proper verifications are not in place and followed, 

employees can send the system off track. This is why 

management involvement is crucial.

Because it is common for employees to perform 

their duties as instructed with little to no variation, 

Something to Chew on
If you think there are other crucial elements to be considered when 
performing a food-safety audit, share them with us. Just log on to www. 
qualityprogress.com and use the comment feature on this article’s page.



the “more is better” philosophy comes into play. In this 

situation, employees will go overboard to accomplish 

their assigned tasks. For instance, while the require-

ment for the concentration of chlorine in a hand dip is 

listed as 50 parts per million (ppm), the actual concen-

tration might be closer to 200 ppm. While well inten-

tioned, this is the type of employee error that occurs 

often if there is not diligent supervision.

Lowballing high tech
Even the best supervision, however, can’t overcome 

a situation in which the firm relies on employees to 

keep records and perform redundant tasks. Strangely 

enough, in an environment in which the firm will pay 

extreme prices for unnecessary construction, it won’t 

consider spending money on devices that will keep 

better records than an employee can.

For example, when inspecting a firm that stores 

fresh product in a tropical environment, an auditor 

might discover the coolers are not performing up to 

standards. Evaluating the records taken by employ-

ees and verifying the equipment may not indicate any 

significant issues. If the firm had purchased a simple 

digital thermometer, however, the data collected could 

illustrate an issue such as a faulty defrost cycle.

A variety of equally simple tools are available, in-

cluding protein swabs for residue evaluation, micro-

bial swab kits that can be incubated at room tempera-

ture to determine the sanitary nature of surfaces and 

analytical screening methods that can verify cleaning 

and processing procedures.

Overcoming suspicions
There is an increasing concern regarding the safety of 

the food supply. As a result, the performance of audi-

tors is being called into question, and companies and 

the general public are growing suspicious of the entire 

profession. That groundswell of skepticism can be 

combatted, however. Perhaps the most effective way 

to do that is through certification and training.

HACCP and quality systems are well defined in 

nearly every country, and training in those areas is 

more frequent in recent years. In addition, many coun-

tries with emerging economies have developed haz-

ard guides to streamline the hazard analysis process, 

and most industry and government personnel are well 

trained in HACCP principles. But this is not enough to 

ensure proper implementation of HACCP and quality 

systems.

Technical information is abundant, and many per-

sonnel can recite precise quotes about that information. 

But those same people may find it difficult to put that 

knowledge into play during an audit and, as a result, 

can’t differentiate between minor and significant issues. 

This leads to more confusion with regard to compliance 

with the buyers’ requirements.

Certification of auditors—private and government—

should be emphasized. With certification comes a com-

mon language and sharper skills. Once those are in 

place, a better understanding of differing requirements 

will be possible. The proper differentiation between mi-

nor and significant issues will also become the norm, 

and the audit process will continue to improve. The re-

sult will be more support of partnerships between in-

dustry and government, and—most importantly—better 

quality food in the marketplace.  QP
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In 50 Words 
Or Less 
•	 There are many work-

able ways to integrate 
lean and Six Sigma.

•	 While many of the 
methods are effective, 
they all have deficien-
cies.

•	 Comparing the two 
methods yields a com-
prehensive integration 
model that leverages 
the advantages of each.

by Gary G. Jing

A Lean Six Sigma
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lean six sigma

Tiered, mutually 
exclusive approach 
gets more from 
each method

A Lean Six Sigma

the relationship between lean and Six 

Sigma has been a popular topic at major Six Sigma 

conferences and the subject of many books and ar-

ticles.1-7 This relationship may appear to be simple, but 

in practice it can be more challenging because there 

are so many ways to piece the two together. 

Most of the time, people are exposed only to 

subsets of the two disciplines. From these subsets, 

the various perspectives on how to best integrate lean 

and Six Sigma reflect the unique characteristics of the 

method with which the practitioner is most familiar.

Bre a
k th  rough 
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Interestingly, most of these integration models work 

even though they are always accompanied by various 

types of deficiencies. The success and efficiency of 

these models are highly dependent on many confound-

ing  factors that make independent evaluation of their 

relative merits difficult. 

A collaborative and comprehensive comparison of 

the two programs at the nuts-and-bolts level will allow 

potential users to build their own customized integra-

tion perspective with the big picture in mind. 

Terminology 
Lean and Six Sigma convey a wide scope of meanings. 

People use them vaguely with different contents in 

mind, depending on the context. Lean and Six Sigma 

can refer to initiatives, programs, processes, systems, 

methods, tools or simply activities. Figure 1 shows the 

definitions of the terms lean, Six Sigma and lean Six 

Sigma (or lean sigma).

Online Figure 1 at www.qualityprogress.com shows 

how the world is viewed from a lean perspective. There 

are eight main wastes and six main losses, most nega-

tively impacting two major competing business metrics: 

lead time and inventory. Online Figure 2 shows the main 

components of lean and one way to integrate them: the 

house of lean.

A Six Sigma viewpoint is different, coming from a 

perspective of defects. There are three major levels of 

meaning associated with the term Six Sigma:

1.	 As a statistical term and business metric. 

2.	 As a business strategy and initiative.

3.	 As a problem solving and prevention system and a 

method called define, measure, analyze, improve 

and control (DMAIC).

Online Figure 3 shows a descriptive roadmap for 

the DMAIC problem solving approach. Online Figure 4 

shows a pictorial view of the same method. 

Comparison 
Table 1 is a comprehensive comparison of lean and 

Six Sigma at the nuts-and-bolts level. As shown in the 

table, the relationship between lean and Six Sigma var-

ies from complementary to confrontational, depending 

on what aspect is looked at. To avoid the bias from a 

partial view, I have made an effort to incorporate all 

comparison aspects I can find in the public domain, 

represented by books and articles in references noted 

earlier. One intent of this comparison is to provide an 

opportunity to see the bigger picture, although each in-

dividual only experiences part of it. 

As shown, lean emphasizes more of the intuitive 

initial steps that everyone can apply in an improve-

ment effort. Six Sigma emphasizes more comprehen-

sive second-level, in-depth analyses that not everyone 

is capable of doing. Each method is more efficient in 

different areas. 

Alone, each can achieve similar results at degraded 

efficiency. Combined, they may leverage each other, 

potentially producing more efficiency and effective-

ness. Ideally, practitioners should learn both. 

Integration formats
So, between event and project, which format is better? 

This is an important differentiator between lean and 

Six Sigma, and the answer to this question is tied to 

how resources are allocated. 

Whether the team leader (or belt) and team mem-

bers are available full or part time will dictate the for-

mat. When both are full time, it’s essentially an event 

format, which usually needs to be wrapped up in days. 

When only the team leader is full time, it’s a tightly con-

trolled project. When all are part time, it’s a loosely con-

trolled project, which usually takes longer to complete. 

Based on my observations, a monthlong project usu-

ally consumes no more resource hours than a weeklong 

event. Comparatively, the event format can be more effi-

cient. The total resource-hour consumption remains the 

same, but the cycle time is much shorter. Additional ad-

vantages of a weeklong event format include increased 

group synergy and management attention. 

The downside is that, due to the short timeframe, 

Defining lean and Six Sigma   /   Figure 1

Lean program:
An improvement
approach aimed 

primarily at
 improving efficiency
by removing wastes

Lean Six Sigma program:
An improvement program or approach

aimed at combining both lean and Six Sigma
to improve efficiency and capability primarily

by removing wastes and variation 

Six Sigma program:
An improvement
approach aimed 

primarily at improving
 process capability

by reducing variation
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there is no time for in-depth or long-term studies. Cer-

tain activities, including data collection, tool prepa-

ration and once-a-month type transactions, may in-

herently require long cycle times. Because it can be 

difficult to get all needed resources together for an ex-

tended period of time, the project format is potentially 

more flexible and accommodating—but with reduced 

team synergy. Projects with a part-time team leader 

tend to take an even longer time. 

Because there are advantages and disadvantages to 

each, it’s better to have both formats available to ac-

commodate different needs. 

What about the workforce structure? Is it better to 

retain one workforce group to learn and apply lean 

and Six Sigma, or to keep a separate group for each? 

Because the expertise is in tiers, it may be more cost 

effective to structure the workforce in tiers. 

In general, it’s easier for Six Sigma practitioners to 

pick up lean than for lean practitioners to learn Six 

Sigma. One reason is that many good lean facilitators 

are starting from the associate degree level.

Some people use the expression a “one-two punch” 

to describe the lean-Six Sigma relationship8—this re-

flects the tier mentality. I promote the tiered structure 

 

Differentiation Lean   Six Sigma
Primary   
interest

   Remove waste. Reduce variation.

Way they look at 
the world

   Flow and waste. Problem and detection.

Primary effect Reduce waste and smooth flow. Reduce defects by reducing variation.
Secondary 
effects

Less inventory, fast throughput, better 
performance, more uniform output, 
less variation and improved quality.

Improved quality, better performance, less 
waste, less inventory, fast throughput and 

uniform process output.
Format Typically kaizen event format; 

concentrated resources in short 
timeframe; best for quick and 	

initial gain.

Project format; resources spread over 
months; suitable for long-term and 	

in-depth study.

Approach Has selected sets of solutions for 
selected sets of situations: for 

example, 5S, visual control, setup 
reduction, lead time reduction.

All inclusive, generic approach to define, 
measure, analyze, improve and control; one 

size fits all.

Efficiency More efficient in selected sets of 
situations.

Allows more thorough study and more 
science, but not as efficient in selected 

applications.
Limitation Statistical data analysis not 

emphasized; relies more on intuition 
and common sense.

System view limited; may overspend	
 when problems and solutions are 	

simple and apparent.
Signature 

characteristics
Small, quick, easy and intuitive 

improvements frequently occur over 
time; everyone can do it.

Bigger, sophisticated solutions infrequently 
occur over long-term; star performer, not 

everyone can do it.
Technical 
difficulty

Focus on grass-roots, on the spot 
(gemba) and operator level activities 

and ownership.

Need some science.

Level of 
competency

Low (for every one). High (not for everyone).

Tools Six Sigma tools ~ lean tools + statistics.

Conflicts

Frictions

Frictions

More efficient

Differentiator

Mutually inclusive,

less efficient

Comparison between lean and Six Sigma   /   Table 1

Proposed tiers in a lean  
Six Sigma career   /   Table 2

Training
Lean 

facilitator
Lean 
master

Green 
Belt

Black 	
Belt

Master 
Black Belt

C
ar
ee

r

Lean facilitator x Equivalent 
levelGreen Belt x

Lean Master x x Equivalent 
levelBlack Belt x x

Master Black Belt x x x

lean six sigma
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shown in Table 2 for lean Six Sigma career develop-

ment to maintain two separate but mutually inclusive 

tracks.  

Lean facilitators and Green Belts (GB) are set at an 

equivalent level, as are lean masters and Black Belts 

(BB). I prefer to set a higher expectation for BBs to 

include some lean training. 

It is certainly good if an organization can afford to 

bring everyone to the BB level. But if resources are 

constrained, it may be more cost effective to maintain 

a tiered workforce. 

Table 3 shows various ways to differentiate, select 

and integrate lean and Six Sigma approaches. Usually, 

one or a combination of the criteria from Table 3 is 

used to decide a course. 

The distinctions get blurred after reaching a certain 

depth because most process improvements can be 

achieved through either a lean or Six Sigma approach 

or many other approaches. Often, the decision de-

pends on who is making the improvement and which 

approach he or she is most familiar with. 

To understand this last statement requires some dis-

cussion of the meaning of the “best tool.” Many people 

don’t realize it is a relative expression. There is no best 

tool in the absolute sense. For a specific individual, the 

best tool is the tool with which he or she has the most 

proficiency. 

It’s often observed that different projects performed 

by the same belt have the same or similar structure, se-

quence and tool applications. People have the tendency 

to first use what they are most familiar with. Also, when 

someone is proficient with a tool, he or she may be able 

to use it far beyond what it was originally designed for. 

For example, the theory of constraints (TOC) and 

failure mode effects analysis (FMEA) are considered 

part of the optional Six Sigma toolset. Yet, William 

Dettmer, who wrote several books on TOC, teaches 

classes on its use as a standalone framework, equiva-

lent to DMAIC, to solve problems. 

Some people consider FMEA to be one of the few 

key Six Sigma tools, while most practitioners treat it as 

just another choice among many. I’ve seen some FMEA 

experts rely solely on FMEA as a standalone frame-

work to identify root causes and drive solutions for 

problems that can be handled as Six Sigma projects. 

Some joke that when the only tool available (or the 

one they are most proficient with) is a hammer, every-

thing becomes a nail. Interestingly, most of the time, 

this mentality works. You can insert a screw with a 

hammer, but it’s not as efficient and effective as using 

a screwdriver. 

If a problem is handled by a person who is more fa-

miliar with lean, he or she is more likely to take a lean 

approach. The same is true for Six Sigma. 

So what kind of program structure with respect to 

lean and Six Sigma will potentially be more efficient 

overall? Is it preferable to choose one or the other, to 

use both while keeping them separate, or to combine 

them into a third form (lean Six Sigma or lean sigma)? 

I’ve seen them all used. 

Two examples of the first structure where they are 

kept separate are a company called Heat & Hearth and 

its exclusive undertaking of lean, and Toyota’s use of the 

Toyota Production System. 

Some companies, such as Seagate Technology, do 

both lean and Six Sigma at a particular stage but keep 

them separate. Some companies loosely connect them 

at the project selection level. 

Others more closely combine them but often end up 

incorporating one into another, with the hybrid form 

Tier-based improvement activity 
integration model   /   Table 3
Choose approach Lean (kaizen) Six Sigma

By size Small or tactical projects ( < 1 month ). The 
first step in improvement. The first punch.

Large or strategic projects ( > 1 month). The 
second step in improvement. The second punch.

By timeframe 
(to solve) Weeks Months

By format Full-time dedicated team—event Part-time dedicated team—project
By nature Time reduction and waste Process variation

By the doer Lean practitioner Six Sigma practitioner

Most people differentiate by one or a combination of them.
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carrying the flavor of their original improvement initia-

tive. Examples are lean for TBM, a consulting firm, and 

Six Sigma for Seagate. 

What’s interesting is that while all of these ap-

proaches have worked, they always are accompanied 

by various types of deficiencies. What really differenti-

ates them is their relative efficiency. Each is more ef-

ficient in some situations but less in others. 

Yet the overall efficiency is difficult to evaluate. The 

success of a model is highly dependent on many con-

founding factors, and the efficiency of the models is 

often muffled by higher level factors, usually making 

the relative merits and even the success or failure of 

these models hard to evaluate. 

As part of the continuous improvement effort, the 

integration model has constantly evolved through 

many forms at different stages of deployment or at dif-

ferent facilities. 

Various models in practice 
First I’ll review two typical integration models repre-

senting two opposite practices, and then I’ll introduce 

a new, more comprehensive model to potentially bet-

ter leverage the advantages of both.

The first model—the TBM model that incorporates 

Six Sigma into a lean framework—has the following 

features:

•	 Executes lean and Six Sigma activities in the event 

format, shown in the kaizen event example in 

Figure 2.

•	 The Six Sigma event features two or more consecu-

tive events in a series that match DMAIC phases: for 

example, one weeklong event for the measure and 

analysis phases and one for the improve and control 

phases. Some firms schedule a weeklong event per 

phase.

Figure 2’s stepwise instruction for a kaizen event 

from TBM shows three of five DMAIC steps embedded 

in the activities during the week. In this case, define is 

done before the kaizen week to set up the event; con-

trol, although weaker than what a Six Sigma project 

requires, is also addressed through a 30-day follow-up. 

This format works especially well when an organi-

zation relies on external consultants to run improve-

ment activities because that’s how consultants’ time is 

allocated. 

A model that incorporates lean into a Sigma frame-

work (Seagate model) has the following features:

•	 Executes both lean and Six Sigma activities in a 

project format, as shown in Figure 3 (p. 30).

lean six sigma

In general, it’s easier for Six Sigma 
practitioners to pick up lean than for 
lean practitioners to learn Six Sigma.

Conceptual 
training on:
• Business 
 process kaizen.
• Standard 
 operations.
• 5S.
• Kaizen method.
• Tools and 
 techniques.

Project-specific
training.

 
Measure and

analyze current
work process.

Formulate process
improvements.

Evaluate
improvements.

Establish new
standard process.

Operate using new
standard process.

Finalize new
standard process.

Present results 
and celebrate.

Simulate
and refine

improvements.

Day fiveDay fourDay two Day threeDay one

Note: Kaizen breakthrough method from TBM Consulting.

Sample stepwise instruction for kaizen event   /   Figure 2
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•	 Most traditional kaizen-level improvements are 

handled through GB projects. 

•	 The lean side of the effort focuses more on the  

higher level, supply chain activities.

This format misses the efficiency the event format 

can provide, which results in some activities dragging 

on longer.

These two models represent two extreme cases of 

incorporating lean and Six Sigma. They both have prov-

en to be successful deployments, carrying the style of 

their original improvement initiatives. Yet, neither fully 

uses the potential from both sides. 

A tier-based mutually inclusive model to better le-

verage advantages from both lean and Six Sigma can 

potentially offer better efficiency and better use of re-

sources and expertise with greater flexibility.

This tier-based mutually inclusive integration model 

features the following:

•	 Retains two workforce groups that co-exist in tiers. 

•	 Uses one system to decide improvement activities 

(project selection), based on factors including 

size, timeframe, nature, practitioner and format, 

as shown in Table 3. 

•	 Embed lean and Six Sigma activities into one im-

provement effort, starting with lean activities for 

low-hanging fruit and then trying Six Sigma activi-

ties for second level improvement—the aforemen-

tioned one-two punch.

•	 Embed Six Sigma into kaizen events; for example, 

some kaizen events involve Six Sigma’s design of 

experiments (DoE).

•	 Embed kaizen into Six Sigma projects; for example, 

use the kaizen event format for certain project de-

liverables when needed, or even for whole phases. 

Example 1—Embed Six Sigma into kaizen 

events: A kaizen event was set up to mistake-proof a 

welding process for a plastic tube. In the industry, this 

welding process is called pure-bonding. Two plastic 

pieces are glued together after the surfaces are melted 

under heat, as shown in Online Figure 5. 

The original event scope was as follows: 

•	 Mistake-proof the weld process.

•	 Establish one-piece flow.

•	 Establish parts presentation.

•	 Update or create standard work.

•	 Develop a detailed training plan with a schedule.

During the event, the team realized the welding step 

might not be running at the optimum process settings. 

Three input factors affecting the welding result (heat-

ing time, left distance and right distance) were not well 

controlled, which affected the welding quality. 

The team realized DoE could be used to optimize 

the welding settings. A Six Sigma belt was called in to 

set up a central composite design. The optimum setting 

was identified through response-surface analysis. 

Example 2—Embed kaizen into Six Sigma pro-

jects: A Six Sigma project was created to improve the 

molding scrap reclamation process. Injection molding 

will always produce unusable residual materials as a 

byproduct. Some of the materials can be reused. 

As part of the effort to address low-hanging-fruit 

opportunities to achieve initial gains, it’s natural to 5S 

(sort, set in order, shine, standardize and sustain) the 

existing reclamation process. 

The belt-in-training happened to be a lean manager 

who was proficient at facilitating kaizen events. He 

chose to do a mini-kaizen event to handle this part. It 

was treated as a standalone event, but at the same time 

was part of the Six Sigma project deliverables. 

In practice, crossover may not be easy. Six Sigma 

trainees should consider the event format to complete 

some project deliverables, but few trainees do so be-

cause many of them don’t have experience in facilitat-

ing events. The crossover won’t happen until people 

develop proficiency in the other discipline.

Lean under Six Sigma 
framework   /   Figure 3

Measure

Lean Six Sigma
Identify

Design

Optimize

Analyze

Improve

Analyze

Validate

Measure

Improve

Define

Control
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lean six sigma

Advantages
As shown, a tier-based mutually inclusive model has  

the following three advantages: 

1.	 Avoids the pitfalls of running two independent lean 

and Six Sigma programs, while retaining the respec-

tive identities and efficiencies of both.

2.	 Minimizes the conflict between two independent 

lean and Six Sigma programs. Quite often, lean ac-

tivities undermine the need for the data retention 

characterisitic of Six Sigma efforts; or, Six Sigma 

activities don’t sufficiently leverage the lean efforts.

3.	 Uses the limited resources more efficiently. Since 

the requirement is lower for lean, the investment on 

human capital and training is less for lean. QP
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The Right   Mix 
In 50 Words 
Or Less 
•	 Lean and Six Sigma are 

two powerful process 
improvement methods.

•	 They can be used in 
primitive process en-
vironments that don’t 
require formal data 
collection practices, as 
well as mature process 
environments with ad-
vanced digital reporting.

•	 Managers must employ 
the differing philoso-
phies of lean and Six 
Sigma to get maximum 
results.

The proper blend of lean 
and Six Sigma will have 
your organization tasting success



The Right   Mix 
Six sigma offers a framework for process improvement 

based on objective data. W. Edwards Deming once said, “In God we trust, 

all others bring data.” For many Six Sigma practitioners, that’s become 

their undying motto. 

By contrast, lean offers a framework for process improvement based 

on core principles of process waste elimination and introducing continu-

ous flow in a process.

Some in the services industry have been late to adopt these respective 

methods. Using both approaches, there are some early wins that have gal-

vanized many organizations. For every inspiring success, however, there 

are just as many stories about failed or compromised projects. 
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To avoid these failures and get maximum results, 

organizations must take into account the differing phi-

losophies of lean and Six Sigma. In other words, orga-

nizations must find the right blend that accentuates the 

strengths of both.

Many organizations that combine lean and Six Sig-

ma fall short of their goals because they have made 

some missteps and encountered psychological inertia 

when deploying the approach. 

A spectrum of organizations has run into these ob-

stacles—from those with primitive or loosely defined 

processes to those with structured, benchmarked pro-

cess deployments. The examples provided with each 

of the six common missteps that follow have been al-

tered to mask the identity of the organizations.

1. Excessive number crunching
Lean is based on the philosophy of kaizen, or contin-

uous improvement, and emphasizes pace and action 

toward improvement on a continual basis. If the spir-

it of lean is followed, incremental improvements will 

occur naturally and not necessarily as a project-based 

activity driven by the statistical precision showcased 

by Six Sigma. Evolution—not revolution—is the key 

toward sustainability. It is important to note that lean 

does not advocate rash improvements. 

All too often, projects are delayed in the name of 

scientifically collected data: spending time collecting 

data on the amount of work flowing in on any given 

day, devoting a large amount of time and work to any 

two stages in a process and misinterpreting that lean 

productivity improvement projects must have a time-

and-motion study based on scientific precision.

The following are two instances in which a project 

was delayed because of data collection and number 

crunching. 

1. Value stream mapping: Creating a current state 

value stream map (a process flow representation at a 

higher level than flowcharts) shouldn’t take more than 

two days for most processes (except processes that 

occur in different locations or those that occur sporad-

ically). Analyzing a current state map and recommend-

ing a future state should not take more than two to 

three days. For some Six Sigma practitioners bred on 

the notions of projects with three to four-month time-

lines, such an accelerated pace is difficult to digest. 

For a lean value stream map study, capturing data by 

observing the process at the most representative time 

on the most representative day is sufficient to initiate 

improvement.

2. Six Sigma tollgate review mechanisms: 

One organization with primitive process definitions 

and manually collected (and mostly unreliable) data 

had its projects stuck in the define stage for several 

months. The delay was caused because the organiza-

tion was waiting for management approval to create 

a digitized dashboard and automated workflow envi-

ronment to capture accurate time-stamped data in the 

measure phase of Six Sigma. Why was management 

not approving a move forward? Because the organi-

zation’s country head wanted the internal Six Sigma 

teams to demonstrate improvements within the cur-

rent setup first before proposing a trite solution, such 

as automation. A lean study later showed there were 

ample opportunities for improvements within the cur-

rent setup. 

Figure 1 illustrates the scenario in which the team 

was stuck in the data collection step until automation 

was put in place.

2. Lack of value stream management
A value stream manager is a person in authority who 

oversees the way work flows across an entity. This 

manager has the will and power to bust through bar-

riers (corporate silos or bunkers) and enable work to 

flow seamlessly (also called continuous flow in lean) 

across departments and locations.  

Barriers such as these can be an organization’s 

Achilles’ heel, especially for a large-sized organization. 

Scientifically precise data 
collection  /   Figure 1
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Many lean projects are compromised because real 

improvements are linked to changes that need to be 

implemented in other departments. An example of this 

is given in Figure 2.

Consider the case of a Fortune 500 multinational 

corporation in the telecom sector. Customers of this 

company log their complaints with front-office teams. 

These teams pass customer information to a client-

resolution team. The job of the client-resolution team 

is to coordinate the work with the appropriate internal 

department (for example, billing or network opera-

tions center) toward a timely resolution (for example, 

48 working hours).

The client-resolution team is missing its turnaround 

time targets by a wide margin. Under strong pressure 

from management, the team initiates a lean Six Sigma 

turnaround time reduction project. 

Preliminary analysis at the define phase of the proj-

ect reveals that this team is essentially playing the role 

of coordinator. They have little control in finding a so-

lution to the problems. Additionally, there are no inter-

nal service level agreements governing the turnaround 

time of other departments. As a result, this team finds 

itself stuck between a rock and a hard place. 

The management failed to realize the importance of 

having a value stream manager who could ensure the 

restructuring of the workflow across these different 

functions.

3. Not realizing waste is everywhere
Lean identifies the eight forms of waste as overproduc-

tion, inventory, transportation, motion, over-process-

ing, waiting, defects and unused employee creativity. 

When exposed to these types of waste, many manag-

ers in the service industry find themselves unable to 

relate to these terms. They might say, “We don’t have 

inventory in the service industry. That’s a manufactur-

ing problem. We don’t have motion waste. Everything 

is done here on a computer in neat cubicles—not by 

workers on greasy shop floors.”

Right? Not quite. 

Consider the example of a data-entry operation. 

The data-entry staff is involved in creating customer 

accounts on computers. The supervisor hands hard-

copy customer application files in lots of 20 to each 

computer operator. 

The operators put the individual files on the floor on 

one side of their desks, pick up files one at a time and 

place each one on the table. They enter the preliminary 

customer contact details on the first page of the physi-

cal file into the software program to create the unique 

customer identification. Then they enter the bill plan 

information found on the third page of the hard-copy 

application file into the software program by using the 

mouse to click on the button connecting to the bill plan 

screen. After the information has been entered, the op-

erators put the file on the other side of the table for the 

next stage of the process.

An analysis of this scenario reveals motion waste 

and inventory waste: 

Motion waste 

•	 Picking up and putting files on the ground.

•	 Scouring and flipping through pages of the files to 

retrieve information scattered across different pag-

es during data entry.

•	 Moving the computer mouse to click the button to 

LEAN SIX SIGMA

The importance of a  
value stream manager  /   Figure 2
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launch the bill plan screen.

Inventory waste 

•	 Piling the hard-copy application files of work to be 

done.

•	 Piling the hard-copy application files after the data 

has been entered and waiting for the next stage of 

processing.

The service industry must develop the keen eye to 

spot the waste that is everywhere—even in a digitized 

format, if not in the usual areas in the real world. 

The road for lean Six Sigma implementers, however, 

is not that simple. The moment that managers relate to 

the meaning of waste in the service industry, many tend 

to fall into one of the following traps:

•	 They justify the waste, perhaps calling it value-en-

abling, and ignore the evidence and opportunity for 

improvements. This is easy to fix through training,  

by relating improvements to a business context and 

securing management support.

•	 They complain how improvement initiatives may 

squeeze every working second out of the workers 

and transform them into precision-controlled ro-

bots. Lean is about identifying and removing bad 

work practices (for example, extra processing 

steps) and bad process design issues (for example, 

poorly designed software or poorly designed ergo-

nomics), not building robots. The end objective is to 

make the lives of staff simpler and more enjoyable.

Lean projects cannot succeed if they ignore the hu-

man dimension. Practitioners need a keen eye to spot 

user-unfriendly designs—the way a worker is seated or 

how data are structured on forms or computer screens. 

For example, encouraging staff members to use six-

point font on printouts for account reconciliation and 

expecting them to be productive without committing 

errors can be extremely challenging. Providing custom-

ers application forms with small fields in which to write 

information can delay a process if customers struggle 

to squeeze personal detail into limited space. Lean is all 

about eliminating complexity in the way work gets done. 

4. Misjudging workload
The amount of work to be done in any shift eventually 

determines the scale of operations that can be sus-

tained in a stress-free manner—or, as lean puts it, when 

processes are operating in a rhythm.

Consider the process of an organization that han-

dles freight and logistics. Its back-office team receives 

instructions on goods that are being shipped. The in-

structions are received as scanned image attachments 

on an e-mail, as shown in Figure 3. The images contain 

the list of the goods being shipped. The back-office 

team has to tally the list with internal documents for 

further processing. 

What would you consider as the workload? Is it the 

e-mails received per shift, the scanned images received 

per shift or the line item listing of goods being shipped? 

Many managers have painfully discovered their 

teams are understaffed by mistakenly using the num-

ber of e-mails received or the scanned-images attach-

ments as the volume of work to be done.

Using the wrong data  /   Figure 3
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Lean provides a quick and easy answer to 
the seemingly eternal struggle between creative 
chaos and structured creation.
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The most appropriate answer would be the line item 

listing of goods being shipped. The time spent process-

ing any e-mail will eventually be determined by the 

number of line items mentioned in the image of goods 

being shipped.

5. Dismissing lean in service sector
This is a large area of psychological inertia in the ser-

vice industry. Many in the service industry view manu-

facturing as neatly preconfigured widgets being mass 

produced by automated factories. They say the service 

industry, on the other hand, is about handling ambigui-

ties and complexities.

The common refrain you hear from those in the ser-

vice industry is that they cannot manage the productiv-

ity of teams that handle unique and complex cases that 

require thinking. Regardless of whether the manager 

oversees a team of lawyers, financial or medical un-

derwriters, mortgage reviewers, software developers 

or business analysts handling enterprise resource plan-

ning platforms, this refrain doesn’t change.

Lean provides a quick and easy answer to the seem-

ingly eternal struggle between creative chaos and 

structured creation. A tenet of lean also comes in the 

answer to a well-known question: How do you eat an 

elephant? One bite at a time. In other words, lean can 

provide a practical approach to handle scenarios with 

customized requests of varying volume.

6. Overcomplicating activities 
The inclination toward Japanese-sounding terms stems 

from the origin of lean at Toyota and the adoption of 

this method by other Japanese organizations before 

American researchers discovered its virtues. 

This misstep is commonly found in organizations in 

which a sense of activity is assessed with an abundance 

of complex-sounding terms and complicated manage-

ment presentations. A desperate attempt to impress au-

diences (and sometimes potential clients to win deals) 

results in the reckless use of terms like heijunka, 

muda, muri, poka-yoke, and kanban. No one seems 

to bother to check the validity or appropriateness of a 

tool or concept. 

Figure 4 is part of an actual presentation made to 

impress clients. It captures a snapshot of a loan pro-

cessing team. Before lean implementation and any con-

sideration of lean principles, hard-copy loan files had 

been given to processors in lots of 50 as a daily quota 

to meet. After lean implementation, the team instituted 

an automated solution. Only after a processor finished 

one file would the processor receive the next file. 

This is where the team made the mistake of imple-

menting what they thought was a kanban system in 

which physical cards were given to the loan proces-

sors. After processors finished a certain number of 

files (perhaps 10), they had to present these cards to 

the supervisor seeking approval to process the next set 

of files. 

This is a completely hilarious, irrelevant and wrong 

application of kanban and ends up introducing more 

waste by breaking the continuous flow of operations. 

However, it did give the team a false sense of accom-

plishment of having understood and implemented kan-

ban, a concept covered by every lean author.

For such organizations, a Six Sigma deployment 

would be equally rigid and overblown with statistical 

intimidation and mathematical computations overrid-

ing common sense as the acceptable way of life. 

For the leadership teams managing these initiatives 

and for clients outsourcing business to such organiza-

tions, it becomes a case of caveat emptor, or buyer be-

ware.

Evolution—not revolution
Six Sigma and lean provide practitioners powerful con-

cepts to improve processes and even design new ones. 

These can be effectively used in primitive process envi-

ronments with no formal data collection practices and 

mature process environments with digital dashboards 

reporting process performance by the second.  QP 
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•	 The Baldrige criteria 

provide a structure for 
improving quality and 
financial performance in 
healthcare institutions.

•	 The criteria help organi-
zations meet the six In-
stitute of Medicine aims 
of safety, effectiveness, 
patient-centered and 
equitable care, timeli-
ness and efficiency.

•	 Data from Baldrige 
award recipients dem-
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today’s healthcare leaders 

face the need to effectively manage both the clinical 

and business sides of their operations. This includes 

demonstrating cost reductions, overall organizational 

improvement and long-term sustainability. 

Added to these responsibilities are the societal ex-

pectations that these leaders make radical changes to 

the healthcare infrastructure while it still consistently 

meet the needs of patients and that these leaders do 

so in a field that is quite complex. The bottom line is 

that hospitals have no choice but to move from basic 

compliance to organizational excellence. 

healthcare

Quality
Chasm
by William Denney,  
Cynthia St. John and 
Liz Youngblood

Narrow
Heal thcare’s 
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Implementing the Baldrige Healthcare Criteria for 

Performance Excellence1 within a healthcare organi-

zation can drive high-quality outcomes and improve 

financial performance. The Baldrige criteria provide a 

structure to help align and focus all areas of an organi-

zation with key stakeholder needs and expectations. In 

short, the criteria can transform healthcare.

In the midst of striving for organizational excellence, 

healthcare institutions are faced with a variety of chal-

lenges. For example, no one can deny that healthcare 

is a highly regulated industry. Staying up to date with 

changing requirements is costly in time and resources 

that don’t generate additional revenue. 

An organization that does not maintain compliance, 

however, will lose money in the form of penalties, de-

creases in payments, required reimbursement of funds 

received and even failure to qualify to serve certain 

payer categories. 

Another challenge faced by full-service, acute care 

hospitals is providing healthcare to all, regardless of 

ability to pay. Emergency and subsequent healthcare 

services are provided regardless of whether a patient 

can pay for the services. 

Many healthcare consumers cannot afford insur-

ance. Others have insurance but cannot pay the in-

creasing co-pay amounts and other consumer-funded 

portions of healthcare plans. This added financial bur-

den on hospitals, along with the increasing regulatory 

compliance requirements, is cause for concern. Hospi-

tals that are unable to meet these challenges end up 

closing their doors because they can’t financially sus-

tain their operations. 

Additionally, consumers (patients) are much more 

involved in making healthcare decisions, and expecta-

tions for transparency have become the norm. Patient 

consumers decide what healthcare services they want 

to receive and where they want to receive them. These 

decisions are based on accessible information related 

to services, quality and other outcomes. 

Furthermore, high-quality, cost-effective care with 

positive outcomes is expected. For consumers, this is a 

given; therefore, patient satisfaction has become a key 

driver in determining where patients will go to receive 

services. 

All these factors create a challenging environment 

for healthcare institutions. Addressing these challeng-

es and moving beyond them to create organizational 

excellence are critical to success and sustainability. 

Quality and the IOM aims
Initial efforts to achieve improvement have frequently 

been associated with the Institute of Medicine (IOM) 

aims. In its landmark report Crossing the Quality 

Chasm, IOM acknowledged the existence of a perva-

sive quality gap and called for the urgent redesign of 

the U.S. healthcare system.2

The report set forth the following six aims for fo-

cused improvement:

•	 Safety—avoiding injuries to patients from the care 

intended to help them.

•	 Effectiveness—providing services based on sci-

entific knowledge to all who could benefit while re-

fraining from providing services to those unlikely to 

benefit.

•	 Patient-centered care—providing care that is re-

spectful of and responsive to individual patient pref-

erences, needs and values, and ensuring that patient 

values guide all clinical decisions.

•	 Timeliness—reducing wait times and sometimes 

harmful delays for those who receive and those who 

give care.

•	 Efficiency—avoiding waste, including unused 

equipment and supplies, ignored ideas and unneces-

sary expenditures of energy.

•	 Equitable care—providing care that does not vary 

in quality because of personal characteristics such 

as gender, ethnicity, geographic location and socio-

economic status.

Intended to result in care that is safer, more reliable, 

more responsive, more integrated and more available, 

these aims became the focus of many healthcare insti-

tutions’ quality efforts. 

Since the report’s release, some gains have been 

achieved. These topics continue to cause unrest within 

the healthcare industry, however—opportunities for 

improvement persist. In a time when great leaps for-

ward are needed, progress is too often measured in 

small, incremental improvements. Leaders find them-

selves supporting and financing many seemingly good, 

but random, acts of improvement. Despite best inten-

tions, costs continue to rise, patients remain dissatis-

fied, and process failures are widespread.

What is needed is a systematic way to align hos-

pital improvement activities with strategic goals and 

to track focused measures that result in real change. 

Since its availability in 1999, the Baldrige healthcare 

criteria have been used by many hospitals to accom-
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plish this alignment and tracking. The criteria repre-

sent a systems approach to improvement that is com-

posed of six process categories and a seventh category 

for associated results: 

1.	 Leadership.

2.	 Strategic planning. 

3.	 Focus on patients, other customers and markets.

4.	 Measurement, analysis and knowledge management.

5.	 Workforce focus. 

6.	 Process management.

7.	 Results. 

The criteria have also been referred to as a leader-

ship system and a sustainability model. But what they 

really represent is an integrated approach to improving 

a diverse and complicated organization and achieving 

sustainable results.

Baldrige and the IOM aims
While the criteria address key processes in an effective 

management system and are increasingly recognized 

as a framework to create and sustain quality outcomes, 

the greatest emphasis is placed on the outcomes 

achieved by these processes. Table 1 (p. 42) summariz-

es the Baldrige results criteria relative to the IOM aims.

Systematic application of the criteria often corre-

sponds with significant gains in IOM aim achievement. 

Following are examples of results from Baldrige recip-

ients that impact IOM aims: 

Safety: The provision of safe care is dependent on 

a variety of factors. It therefore follows that safety also 

touches many of the Baldrige results items. Most di-

rectly, the healthcare outcomes criteria (7.1) ask for 

levels, trends and comparative results relative to pa-

tient safety. 

Also relevant, however, are workforce-focused 

outcomes due to the human factors often associated 

with medical errors. Workforce capability and capac-

ity, including staffing levels and appropriate skills, are 

addressed by the workforce-focused outcomes criteria 

(7.4). 

In addition, safe care is aligned with the Baldrige 

process effectiveness outcomes (7.5) and leadership 

outcomes (7.6). Key work-process measures, including 

those directly and indirectly related to the provision 

of safe care, are addressed in 7.5. Leadership sets the 

institution’s strategic objectives and priorities and is 

responsible for monitoring progress toward these pri-

orities (7.6), of which safe care should be paramount. 

Accreditation results (such as Joint Commission re-

quirements) are also addressed in the leadership out-

comes criteria.

Given the relation between the Baldrige results cri-

teria and the IOM safety aim, it is not surprising that 

Baldrige award recipients often demonstrate stronger 

patient safety outcomes compared with their peers. 

In Figure 1 from Baldrige award recipient North 

Mississippi Medical Center, as patient safety improve-

ment becomes part of an organization’s processes and 

culture, staff recognizes that actions to improve safety 

are visible and well implemented. 

Figure 2 from St. Luke’s Hospital of Kansas City 

shows that mortality rates were lower, which impacts 

other important measurements compared with nation-

al averages.

healthcare

Patient safety culture  
example   /   figure 1
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Surgical mortality 1.8% 15.3%

Physician rating 86% 33%

Accreditation score 92 91

Overall score 7669 5418
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Effectiveness: Evidence-based medicine has expe-

rienced continued refinement, with specific treatment 

strategies demonstrating consistently better results for 

patients with specific presenting conditions. 

The delivery of effective care, as defined by the IOM, 

relates to providing services to all who could benefit, 

while refraining from providing services to those not 

likely to benefit—in other words, the effective use of 

evidence-based medicine as available and appropriate. 

These practices and their corresponding results are ad-

dressed in the healthcare outcomes criteria (7.1). 

In addition to patient safety outcomes identified 

earlier, the healthcare outcomes criteria ask for levels, 

trends and comparative results relative to healthcare 

outcomes and patients’ functional status.

An additional means by which overall effectiveness 

is achieved is through the effective design, implemen-

tation and improvement of healthcare delivery pro-

cesses. These processes are measured by item 7.5, 

process effectiveness outcomes. In particular, 7.5 asks 

for current levels and trends for the operational perfor-

mance of key work processes, including productivity, 

cycle time and other appropriate measures of process 

effectiveness. 

Table 1 also identifies the workforce-focused item 

(7.4) as relevant to the IOM effectiveness aim. This 

connection is based on the importance of workplace 

climate and engagement, particularly related to open-

ness to new ideas, approaches and improvement op-

portunities to ensure ongoing gains in effectiveness. 

Baldrige award recipients generally demonstrate 

stronger effectiveness-related outcomes compared 

with their peers. Looking to clinical measures of effec-

tiveness (see Online Figure 1 at www.qualityprogress.

com), one Baldrige award recipient shows results that 

are better than measurements from the Centers for 

Medicare and Medicaid Services (CMS). As shown in 

Online Figure 2, the recipient performed better than lo-

cal competitors and as good as the best in the country, 

as measured by the Agency for Healthcare Research 

and Quality (AHRQ).

Patient-centered care: The IOM aim of patient-

centered care emphasizes responsiveness to patient 

preferences, needs and values. Similarly, category 3 

of the Baldrige criteria and corresponding item 7.2 in 

the results section address patient and other customer-

focused processes and outcomes. 

In particular, the results criteria ask for levels, 

trends and comparative data relative to patient/cus-

tomer satisfaction and dissatisfaction, perceived val-

ue, retention and positive referral. These measures 

provide an indication of how a healthcare institution is 

performing relative to patient-centered care.

Similar to the aims already discussed, Baldrige 

award recipients tend to demonstrate stronger patient-

centered outcomes compared with their peers. Figure 

3 shows high scores for patient loyalty at Bronson 

Methodist Hospital, a Baldrige recipient. Table 2 shows 

a comparison of customer value at award recipient 

Baptist Hospital Inc. in Pensacola, FL, and comparable 

institutions. 

Timeliness: In Baldrige terminology, timeliness is 

one aspect of the process effectiveness outcomes cri-

teria (7.5). 

In addition to the general operational performance 

of work systems and key work processes, time-based 

measures play a large role in the criteria, given the 

significance of time performance to improving over-

all performance. Appropriate measures and indicators 

of work system performance may include just-in-time 

delivery of healthcare and related services, plus other 

indicators that demonstrate responsiveness, such as 

cycle times, turnaround times, time to new healthcare 

service introduction and order fulfillment time. 

Given the inherent emphasis on time-based mea-

sures of performance, Baldrige award recipients regu-

larly demonstrate reduced times on key measures 

as compared with their peers. For example, Online 

Figure 3 shows process speed improvement at Rob-

Baldrige 
results ⇒
 
IOM aims 
     ⇓
Care is:

7.1	
Healthcare 
outcomes

7.2	
Patient 
and other 
customer-
focused 
outcomes

7.3	
Financial 
and market 
outcomes

7.4	
Workforce-
focused 
outcomes

7.5	
Process 
effective-
ness 
outcomes

7.6	
Leadership 
outcomes

1. Safe • • • •
2. Effective • • • •
3. Patient-
centered

•

4. Timely •
5. Efficient • • •
6. Equitable • •

Baldrige results and IOM aims   /   Table 1

IOM = Institute of Medicine
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ert Wood Johnson University Hospital Hamilton, NJ, 

a Baldrige winner, compared with Joint Commission 

results. Online Figure 4 shows a comparison between 

the timeliness of antibiotics given and length of stay at 

Bronson Methodist Hospital.

Efficiency: Also closely related to the timely deliv-

ery of care and services is the efficiency with which 

healthcare processes are delivered. Efficiency encom-

passes all forms of waste avoidance, including equip-

ment, supplies, human resources and even ignored 

ideas. 

The aim of providing efficient care is related to mul-

tiple Baldrige results items:

•	 Financial and market outcomes (item 7.3) address-

es financial performance measures, including levels 

and trends for budget performance—a measure of 

financial efficiency. 

•	 Workforce-focused outcomes (7.4) take into consid-

eration the concept of avoiding waste in the form 

of ignored ideas. As noted earlier in reference to 

the IOM effectiveness aim, the importance of work-

place climate and workforce engagement—particu-

larly related to openness to new ideas, approaches 

and improvement opportunities—can also signifi-

cantly impact efficiency. 

•	 Process effectiveness outcomes (7.5) address the 

operational performance of work systems and key 

work processes, including productivity and efficien-

cy measures. Indicators of process efficiency might 

include work system performance that demon-

strates increased cost savings, higher productivity 

or waste reduction, such as the reduction of repeat 

diagnostic tests and cost reduction. 

Baldrige award recipients tend to demonstrate 

stronger efficiency-related outcomes compared with 

their peers. Figure 4 (p. 44) shows how St. Luke’s  Hos-

pital of Kansas City increased its profit margins by 

eliminating internal inefficiencies. In Online Figure 5, 

despite increases in volume, Baptist Hospital Inc. tend-

ed to create the capacity for fast response times and 

best-in-class performance.

Equitable care: Healthcare results (7.1) address 

key measures of healthcare outcomes, including func-

tional status. 

Although many Baldrige recipients serve lower in-

come and rural patients, their healthcare outcomes are 

generally equal to or better than facilities serving more 

affluent communities. Results such as these support 

the aim of equitable care. 

In addition, leadership results (7.6) measure a vari-

ety of factors, including support of key communities 

and contribution to the health of the community the 

institution serves, regardless of its characteristics. 

healthcare

Baptist Hospital Inc. (BHI)

Issue BHI A B

Care/services 
Patients are kept sufficiently informed about their 
condition/treatment.

Pain is well controlled.

Personnel show concern for patients’ well-being.	

Overall quality of health care provided is excellent.

Phone representatives at hospital are helpful.

Sufficient personal attention is given to patients.

Patient needs are met promptly.

Waiting time for tests and treatment is reasonable.

	
+84

  84

+88

+83

+84

+83

+79

+77

	
79

80

78

78

77

77

73

71

	
76

77

73

74

73

70

70

68

Emotional  
Patient needs are understood.

	
+78

	
71

	
62

Location/environment  
Parking is convenient.

	
+76

	
62

	
49

Nurses  
Nurses show good attitide toward patient requests.
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Overall quality of care provided by physician is excellent.
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Baldrige recipients tend to be able to spend more 

on uncompensated and charity care than comparable 

institutions. Figure 5 shows how Baldrige recipient 

North Mississippi Medical Center posted uncompen-

sated expenses above a national average. Online Figure 

6 shows how setting a percentage of operating margin 

in an environment of increased efficiency and financial 

improvement resulted in increased charity care at Bal-

drige award recipient SSM Healthcare.

Getting started
An organization can start using the Baldrige criteria to 

create a change in culture leading to an improvement 

in quality by completing two steps: the organizational 

profile and the self-assessment. 

Step one—organizational profile: The profile 

serves as the DNA for an organization. It provides clar-

ity about who you are, what you do, for whom you do it, 

what they expect, with whom you are competing and col-

laborating, your key strategic challenges and advantages, 

and the approach you use to improve performance. 

Although the questions that must be answered are 

seemingly straightforward, within many organiza-

tions the responses have traditionally been treated as 

implicit assumptions rather than explicit assertions. 

Arriving at a collective and uniform response to each 

question provides focus to the leadership team and or-

ganization. This collective consciousness becomes the 

context within which the organization operates and 

against which it manages its performance. 

Step two—self-assessment: The profile describes 

who you are and the environment in which you oper-

ate. The self-assessment describes how you currently 

perform relative to the Baldrige criteria. 

Current practices are reviewed and summarized in 

the areas of leadership, strategic planning, customer 

focus, measurement/analysis, knowledge management, 

workforce focus, process management and results. 

Although often an impressive document in its own 

right, the true value of this process comes from using 

the information to identify the organization’s strengths 

and opportunities for improvement, which are based 

on its responses to the criteria and placed in the con-

text of what it stated was important in its profile. The 

opportunities for improvement represent gaps that can 

be prioritized, translated into goals and integrated into 

the organization’s strategic planning and performance 

management processes. 

Completing the profile and self-assessment help an 

organization readily see its gaps and current barriers to 

success. Systematically using this information in the stra-

tegic planning process will enable the development and 

achievement of meaningful goals and improvements.

Not just an award
The Baldrige criteria are not about receiving an 

award. In healthcare and hospitals, there are many 

quality awards and recognitions, but few nationally 

Baldrige results
Are you interested in learning more about the exceptional business 
results achieved by Baldrige recipients? Go to www.quality.nist.gov/
Contacts_Profiles.htm (case sensitive).
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recognized systematic and integrated approaches for 

sustainable improvement. 

There is a misconception that the criteria are diffi-

cult to use and understand, are costly or that it takes 

a long time to see benefit. In fact, the criteria are easy 

to understand. But changing an organization’s culture to 

use the criteria can be a challenge. It requires leadership 

commitment to drive excellence. A committed leader-

ship team can effectively create the culture 

change required to begin using the criteria 

within the organization. If this is done, the 

payoff can be almost immediate. 

There is a growing recognition within 

healthcare of the value of the Baldrige cri-

teria. In 2008, 50% of the applicants that 

applied for feedback from the Baldrige pro-

gram were from the healthcare sector. The 

same is true for many state programs. Most 

Baldrige award recipients prepared them-

selves to succeed at the national level by 

participating in their state program. 

Whatever the route taken, the results 

show that the Baldrige criteria can provide 

a structured way for healthcare institutions 

to meet many of the seemingly overwhelm-

ing challenges they face today.  QP 
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In 50 Words 
Or Less 
•	 A dental office in 

Pennsylvania used ISO 
9001:2000 to construct 
a comprehensive equip-
ment management 
system (EMS).

•	 The system helped the 
staff track the dental 
equipment and follow 
how the items were be-
ing installed, maintained 
and repaired. 

•	 The EMS helped reduce 
repair visits dramatically 
and avoid unnecessary 
downtime. 

Dental practice uses 
ISO 9001:2000 to 
drill into equipment 
management

 Take a 
		 
  Inefficie ncy

out of		   

by Dina Nuhfer, D.M.D., and 
Thomas Walters, D.M.D.

Bite



Providing consistent and effective 

service or product requires a consistent and effective 

framework for implementing, maintaining and improving 

tactical and strategic operations. 

Dentistry is no different. To better compete in terms 

of customer focus and cost competitiveness, the two 

principal practitioners at a dental office in North East, PA, 

along with the help of a consultant, decided to rework the 

office’s informal management framework by designing 

formal systems using ISO 9001:2000 as a model. 
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Although we were not necessarily interested in 

achieving accreditation to that standard, we were in-

terested in using its framework to better manage areas 

such as purchasing, materials, facilities, HR, process 

control, infection control, deviations, change, docu-

ments and records, and management engagement.

We designed our quality management system (QMS) 

with an eye on business priority and risk to the prac-

tice. Given the equipment-dependent nature of the 

business and the cost of external equipment repair, we 

all agreed that equipment management posed the most 

significant risk. 

The story about the design of the equipment man-

agement processes begins with Bob. Bob was a nice 

guy. He regularly visited the office, ready to work. He 

was on the Christmas card list, we knew about his fam-

ily and we understood many of his personal likes and 

dislikes. He was just like a staff member, but that was 

the problem. He wasn’t a staff member. He was our 

equipment repair guy. 

Needless to say, the equipment repair guy should 

not be like a member of the office staff. Thus began 

our quest to implement a comprehensive equipment 

management system designed by our office and cham-

pioned by our staff, in the spirit of ISO 9001:2000, sec-

tions 7.5.1 (control of production and service provi-

sion), 7.5.2 (validation of processes for production and 

service provision) and 7.6 (control of monitoring and 

measuring devices).1

As a result, the equipment management system en-

compassed the critical points of installation, qualifica-

tion for use, repair, requalification and maintenance. 

You might be surprised to know that most medical 

practices, either dental or medical, do not implement 

such critical points as fully as required by ISO 9001 ver-

sion 2000. As a result, equipment may be unpredictable 

or unreliable, impacting the efficacy and efficiency of 

care. 

For example, have you ever questioned the validity 

of a result at the doctor’s office, such as your blood 

pressure or weight? Or perhaps you have even wit-

nessed malfunctioning equipment, such as a dental 

hand piece, the tool the dentist uses for drilling, at your 

appointment. Maybe the hand piece wouldn’t spin to 

its prescribed speed, and there you sat, a victim of end-

less drilling. 

After all the juggling you did to schedule this visit,  

maybe the sterilizer was broken and your appointment 

had to be rescheduled. These scenarios might provide 

objective evidence of weaknesses in that office’s equip-

ment management. 

With the understanding that these processes are 

unique and not well-implemented in many dental and 

medical offices, here are the steps we took to over-

come the weaknesses in our own system.

Making a list
The equipment management system in our practice 

focuses on critical equipment, or equipment that can 

adversely impact the safety, quality, purity and effec-

tiveness of any dental procedure. This includes the 

sterilizer, hand pieces, the dental chair and laboratory 

equipment. It excludes items such as our fax machine. 

As such, our equipment management system currently 

encompasses 45 pieces of equipment. 

In the first step, we identified all the pieces of equip-

ment in the practice and made sure a manufacturer’s 

manual was available for each. We listed each piece of 

equipment on a master equipment list (MEL) and iden-

tified its make and model, location, unique identifier 

(such as serial number), the date it was put into use (if 

we knew it) and the date it was permanently removed 

from use. 

The MEL is a living document. As equipment is pur-

chased and put into use or items are permanently re-

tired, the list is updated. The MEL allows us to know at 

any given time what we have and what we don’t have. 

Not only is it valuable for equipment control, but it is  

also crucial for disaster preparedness.  

Checking maintenance
In the next step, we established any maintenance and 

calibration requirements for each type of equipment 

on the MEL by going through each manufacturer’s 

manual. Maintenance functions were required for ev-

ery piece of equipment within the scope of the equip-

ment management system. Verification activities were 

required for some equipment and no routine calibra-

tion requirements were identified for any equipment. 

We built a spreadsheet of equipment maintenance 

and verification functions based on whether they need-

ed to be done every day, every week, every month, 

every year or after every procedure. Staff members 

performed these functions and documented the per-

formance, as we quickly subscribed to the adage “what 

isn’t documented didn’t happen.”
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Repairman Bob reviewed the spreadsheets to en-

sure all functions were captured. Interestingly, there 

were discrepancies between Bob’s and the manufac-

turer’s recommendations. From a risk management 

perspective in healthcare, we believe the manufac-

turer’s manual is the bible of equipment management. 

Not only is risk assumed, but not following the manu-

facturer’s guidelines also might violate equipment war-

ranty. We went straight to the manufacturer and got 

its final recommendation in writing. We maintain that 

documentation for the life of the equipment as part of 

the manufacturer’s manual.  

An equipment file (EF) was established for each 

piece of equipment, which allows for all documenta-

tion for that piece of equipment to be captured and 

maintained. Bob was invited to a big, exciting (well, ex-

citing to us) training session in which he went through 

each type of critical equipment on the MEL and re-

viewed how to perform maintenance and verification 

functions for our staff. After the training session, we 

had the ability to take responsibility for our current 

critical equipment. But what would we do about any 

new equipment?

Adding to the list
Did you ever buy a piece of equipment, such as a vacu-

um cleaner, and it wasn’t exactly right? To prevent this 

in our dental practice, our staff must prepare the user 

requirements and specifications for each type of equip-

ment considered before the purchase, which is done 

through our change management process. This change 

management process was designed to meet the intent 

of ISO 9001:2000 clause 5.4.2, QMS planning. 

Equipment is an integral part of our QMS, and as such, 

any changes to equipment have the potential to compro-

mise the integrity of the QMS. Thus, equipment changes 

must occur in a planned and controlled way.

So, in using our change management system, we con-

sider:

•	 What is the intent of the equipment? 

•	 Does it need a particular voltage to work?

•	 Does it output anything (such as light curing)? 

•	 How is that output measured?

•	 Will it fit in the space available?

•	 Does it require a certain amount of space as an air 

buffer?

•	 Can we afford it?

•	 What’s the cost and benefit of purchasing it?

•	 What are the maintenance requirements? 

•	 Will the equipment provide any type of measure-

ments? If so, in what units and to what accuracy?

•	 Are there calibration requirements? If so, how 

we will manage those calibration processes with 

regard to ISO 17025?

For example, ISO 17025 provides the specifications 

for calibration laboratories. Although our dental prac-

tice is not a calibration lab and does not calibrate in 

house, any new equipment that may need calibration 

to a true standard may need to be sent out to an ISO 

17025-accredited lab on a periodic basis. The accredi-

tation to that standard may be part of our vendor quali-

fication process for the calibration lab.

At this stage, there is much to consider. This is best 

done during a brainstorming session with all potential 

users—not only the dentists. In some ways, the dentists 

might be somewhat removed from the actual use of the 

equipment, and might actually be considered customers 

of this brainstorming session. In that case, the group will 

need to listen to that voice of the customer, who might 

simply say, “I need the equipment to do this.”2 

We take brainstorming seriously, however, so we try 

to generate a storm and not a light drizzle of specifica-

tions and requirements. After we get a healthy list, the 

team can go through the feedback and establish the spec-

ifications and requirements necessary.  

At some point, we will finally have the equipment 

(which was obtained from an approved supplier) and 

now we want to use it. Gone are the days  when a den-

tist could just plug it in and hope for the best or put the 

responsibility on the vendor to do it right.

case study

Our patients trust us to have their best interests 
at heart, and they believe we will ensure that all 
conditions are acceptable.
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Following protocol
In an effort to manage the implementation of the equip-

ment, our practice’s research led us to use a protocol 

of qualification that includes installation qualification 

(IQ), operational qualification (OQ) and performance 

qualification (PQ).3 

IQ: For us, IQ means inspecting the equipment 

when it comes in the door. Is it in good shape? Is any-

thing broken? Are any parts missing? Are there any 

assembly problems? Did it arrive on time? This inspec-

tion is documented and maintained in the EF that will 

be created for this piece of equipment. Further, and 

more importantly, the equipment will then be installed 

according to the manufacturer’s instructions. We iden-

tify the installation requirements, capturing them on 

a form we check off as we go. This includes require-

ments that address leveling, space, voltage and atmo-

spheric recommendations.  

OQ: After a satisfactory IQ, we move to the OQ. 

Again, we determine all the OQ tests, prior to execut-

ing them. The tests are linked to the requirements and 

specifications we generated prior to the purchase of 

the equipment with the intent of answering, “Does this 

equipment do what it’s supposed to do?” 

For example, if we are buying a new dental chair, 

one specification and user requirement might be that 

it consistently moves up and down, many times a day 

and many days in a row. In testing, the chair goes 

up and down enough times to simulate perhaps one 

week’s worth of use. In other words, we try to stress 

the equipment. 

Are there other tests that we might consider? Sure, 

and we know those tests by examining the user re-

quirements and specifications we generated some time 

ago, looking to see if anything lends itself to a test of 

some sort. We assume nothing. 

For example, if a light is supposed to illuminate 

when the chair is operating, we ensure it is illuminated 

and document the result. If the headrest is supposed to 

be adjustable, we ensure it is and document it.  

PQ: After a satisfactory OQ, we move to the PQ to 

demonstrate that the equipment will operate satisfac-

torily under normal and boundary use. We take the 

OQ one step further by expanding those tests to sim-

ulate actual performance. In keeping with the dental 

chair example, we might find people of varioius body 

types—a child, an average adult and a large man—who 

will be lifted in the chair, and we repeat the OQ we did 

earlier, except with these people. We might not even 

need humans—we could use analogous weights.  

All of the documentation of this qualification will 

go into the EF. When the equipment is ready for use, 

our change management process drives us to update 

all procedures to include the MEL and maintenance 

schedules for the equipment. When all of these chang-

es are completed, the entire file is reviewed, including 

the change management and qualification documenta-

tion, and the equipment is released to the live environ-

ment. This release date is documented in the EF. 

Any problems with the qualification are brought to 

the attention of the vendor for its complementary fix, 

and such documentation is filed with our vendor ap-

proval files, which are part of our purchasing manage-

ment system. When such problems arise, the equipment 

is not released into service until an adjustment or repair 

is made, and it is requalified using the same protocol.  

As healthcare providers, our patients trust us to 

have their best interests at heart, and they believe we 

will ensure all conditions are acceptable and even op-

timal for treatment. As such, we are ultimately respon-

sible for our equipment. 

Often, dentists and doctors mistakenly allow vendors 

to install equipment, while the healthcare providers pro-

vide no oversight or approval for the protocol used. For 

us, it’s fine to have the vendor do the IQ-OQ-PQ in our 

office, but we still must approve the vendor’s plan for 

qualification and the results of that qualification.  

Breakdowns will occur
We take all these steps to have qualified equipment that 

meets our needs and our patients’ needs. That equip-

ment is maintained and verified just as the manufac-

turer prescribed. But that doesn’t mean it won’t occa-

sionally malfunction. 

When that happens, we take that equipment out of 

service. We complete an equipment malfunction form 

that will become part of that equipment’s EF. In 

some cases, we can perform the repair on our 

own. Sometimes, it’s an opportunity to have 

a nice visit with Bob. In either case, once the 

equipment is repaired, we determine whether an 

Another CASE STUDy
Visit www.qualityprogress.com to read a January 2009 QP article called 
“ISO-lating the Problem.” It chronicles how two healthcare organizations 
used ISO 9001:2000 to improve efficiency and the bottom line. 



May 2009  •  QP 51

IQ-OQ-PQ is necessary. This is at our discretion, but 

we shoot for the best we can do for an OQ and PQ.  

The most important thing to remember is to ensure 

the documentation of the malfunctions. After all, you 

might see a trend that otherwise wouldn’t be noted. We 

review the equipment malfunction forms periodically to 

detect such trends. Because our quality system is still in 

its childhood, our equipment management measurement 

has not yet graduated to the point of using statistical tech-

niques, such as mean time between failures. 

When currently examining trends, we look for time 

elapsed between problems (frequency of occurrence), 

similarities among the identified problems and im-

pact of problems—even across equipment, similar to 

a weighted Pareto analysis. For example, blown bulbs 

in the dental light might be indicative of a circuit prob-

lem. Repeated bulb problems in different lights might 

point to a facility problem. We keep spare parts in one 

place to avoid spending money on parts that we al-

ready have.

The bottom line
What’s been the big impact? We have reduced the an-

nual cost of equipment repair visits by 67%, which has 

led to gains in efficiency we can use to keep patient 

costs stable. Additionally, we have more time to focus 

on the core service of dentistry because staff members 

are not distracted by performing in-house fixes or call-

ing Bob. 

For example, the vacuum system that operates our 

dental units malfunctioned every two weeks. In turn, 

the equipment used by our dentists and hygienists had 

less suction for patients receiving treatment. This lim-

ited or even halted production while staff struggled 

to make the system operable again. After getting the 

manual for the system and implementing the equip-

ment management system, that issue has virtually dis-

appeared.    

That’s just the beginning. The equipment manage-

ment system functions have become an integral part of 

our newly established QMS by providing the staff with 

more autonomy, more responsibility and more empow-

erment. This QMS structure, coupled with these new 

staff attributes, is integral to the practice’s mission: 

“Through persistent attention to our patients, we will 

deliver affordable and exceptional dental care from 

childhood to adulthood in a compassionate setting.”  

Fewer surprises
Our dental practice’s comprehensive equipment man-

agement system delivered immediate rewards and 

saved us from unnecessary downtime. It has changed 

our day-to-day operation from reactive to preventive. 

With prescribed maintenance functions, comprehen-

sive qualification and defective equipment manage-

ment, our workday has become much more predict-

able, unencumbered by surprise equipment problems.

For us, it was a lot of work, because it was part of our 

first foray onto the quality management stage. So far, the 

show has been good. We understand that we don’t need 

to spend as much time with our equipment repair tech-

nician. We choose to see other people instead, such as 

patients. It’s not that we don’t think of Bob. In fact, we 

just sent him a postcard and wrote: “Enjoying our work. 

Glad you’re not here.”  QP
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Our equipment management system delivered 
immediate rewards and saved us from 
unnecessary downtime. 



Quality for Life is an exciting new program developed by ASQ to share the stories of quality professionals for whom 
quality is more than a profession. These individuals personify social responsibility; using their passion, commitment, 
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Measure For Measure    BY Dilip Shah

Balanced Budget
A well-rounded approach to documenting measurement uncertainty

In the last edition of this column 

(March 2009, p. 52), I discussed Type-A 

and Type-B contributors of measurement 

uncertainty and what goes into a measure-

ment budget. In this installment, I will 

outline a process for building that budget. 

The process follows seven steps:

1.	 Identify the uncertainty contributors in 

the measurement process and classify 

the uncertainty as Type A or Type B.1

2.	 Assign one of the four distribution 

types to uncertainty contributors 

(normal, rectangular, triangular or U-

shaped).

3.	 Convert the magnitude of the uncer-

tainty contributor to standard uncer-

tainty (see Table 1). 

Typical uncertainty contributors that 

should be considered for any measure-

ment process (calibration or test) are:

Resolution of the unit under test 

(UUT).2 Resolution is classified as Type B 

with a rectangular distribution. To convert 

resolution to standard uncertainty, the 

smallest division or digit of the instrument 

is divided by the square root of 12 if the 

information about the way the instrument 

resolves itself (how the digit increments 

or decrements) is known. If no other 

information is available, the resolution is 

divided by the square root of three. 

The uncertainty stated for the cali-

bration of the standard used to cali-

brate the UUT. This standard is normally 

calibrated by an ISO 17025-accredited 

laboratory (for traceable calibration) and 

is stated as an expanded uncertainty at k 

= 2 with a confidence interval of approxi-

mately 95%. 

Because you normally would not know 

the combined uncertainty of the standard, 

it is considered to be Type B. To convert 

the expanded uncertainty to standard 

uncertainty, it is divided by the k-value 

on the uncertainty report. If the k-value is 

not provided, the uncertainty reported is 

treated as standard uncertainty. 

The manufacturer’s specification 

for the accuracy of the instrument. 

Equipment manufacturers state specifi-

cations in different formats, so the user 

has to interpret them correctly to apply 

the specifications to their measurement 

uncertainty analysis.

The specification or tolerance is treated 

as Type-B uncertainty and is normally 

assigned a rectangular distribution. To 

convert the specification value to standard 

uncertainty, divide it by the square root of 

three.

Personnel. Many test and calibration 

processes involve human interaction that 

can influence the test and calibration 

results. If the repeatability analysis is per-

formed using statistical analysis, it is con-

sidered Type-A uncertainty and is normally 

treated as Gaussian (normal) distribution. 

If the repeatability or reproducibility 

data is reported from published literature 

with no supporting data, it should be 

considered as Type-B uncertainty with a 

rectangular distribution.3 The variation in 

method is normally captured in the repeat-

ability data. In some cases, however, a 

separate analysis is required.

The environmental factors that 

have an impact on the measurement. 

Normally, one thinks of temperature 

(dimensional measurement) and relative 

humidity. But there can be other factors, 

including vibration (mass measurement), 

cleanliness (particle count), altitude and 

acceleration due to gravity (mass mea-

surement).

The temperature measurements are 

normally cyclical in nature, and the dis-

tribution attribute of the cyclical pattern 

is U-shaped. The U-shaped distribution 

is converted to standard uncertainty by 

dividing the magnitude of the contributor 

by the square root of 2.

Distribution Divide by Divisor 1/divisor
     Normal    1 1.0000 1.0000
     Rectangular    Square root of 3 1.7321 0.5774
     Triangular    Square root of 6 2.4495 0.4082
     U-shaped    Square root of 2 1.4142 0.7071
     Resolution    Square root of 12 3.4641 0.2887

Converting to standard 
uncertainty   /   Table 1

Measured Response
How does this process of building a budget stack up to your experiences? Is there 
more to add, or could it be simplified? Let us know by e-mailing your comments 
to editor@asq.org. 
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If there isn’t sufficient information to 

assign a distribution to an uncertainty con-

tributor, ISO Guide 98:2008 recommends 

that you assign the most conservative 

distribution (rectangular distribution).4

Continuing the seven steps of the 

process:

4.	 Document your findings in an uncer-

tainty budget. 

5.	 Combine uncertainty using the root 

sum square method. 

6.	 Assign the appropriate k-factor multi-

plier to combined uncertainty to report 

expanded uncertainty.

7.	 Document in an uncertainty report with 

the appropriate information. 

It is good practice to document the 

uncertainty budgets using a spreadsheet 

template, which should be validated for 

calculations. One such example is shown 

in Figure 1. All spreadsheet cells with 

formulas should be protected from ac-

cidental alteration.

Measurement uncertainty budgets 

are estimates of the measurement error 

in a process and vary for the same piece 

of equipment or a process, depending 

on the laboratory’s operating environ-

ment. Thus, it is not a good idea to adopt 

someone else’s budget, as it may not be a 

true estimate of the user’s measurement 

error.  QP 
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Measurement uncertainty budget    /   Figure 1

Company Just Mike It!
Parameter Dimensional—length

Nominal or range 0–1 inch
Primary equipment  0–1" micrometer

Personnel I.M.A. Metrologist
Date 10-Mar-09

Standards used Gage block
Type-A uncertainty

Uncertainty description Uncertainty Distribution
Degrees of 
freedom

Divisor
Standard 

uncertainty
Variance

Micrometer repeatability 
(0.9000” gage block)

28.2E-6 normal 9 1 28.2E-6 7.96E-10

Combined Type-A uncertainty 28.2E-6 796.0E-12
Type-B uncertainty

Uncertainty description Uncertainty Distribution
Degrees of 
freedom

Divisor
Standard 

uncertainty
Variance

Gage block specification: 
+/- 0.000003 in. 
Coefficient of thermal 
expansion of gage block: 
0.000006 in/in/C

3.0E-6 Rectangular Infinite 1.7321 1.73E-06 3.00E-12

10.8E-6 U-shaped Infinite 1.4142 7.64E-06 5.83E-11

Micrometer resolution 10.0E-6 Resolution Infinite 3.4641 2.89E-06 8.33E-12
Gage block uncertainty 1.00E-06 U (k = 2) Infinite 2 5.00E-07 2.50E-13

Combined Type-B uncertainty 8.4E-6 69.9E-12
Combined uncertainty results Distribution Divide by Divisor 1/divisor

Type-A standard uncertainty 28.2E-6 Rectangular Square root of 3 1.7321 0.5774
Type-A variance 796.0E-12 Triangular Square root of 6 2.4495 0.4082

U-shaped Square root of 2 1.4142 0.7071
Type-B standard uncertainty 8.4E-6 Resolution Square root of 12 3.4641 0.2887

Type-B variance 69.9E-12
Coverage 
factor (k)

Confidence 
level

1.00 68.27
Type-AB (combined) 

standard uncertainty
29.4E-6 1.65 90.00

Type-AB (combined) variance 865.9E-12 1.65 90.00
2.00 95.45

Effective degrees of freedom 10.65 2.58 99.00
Coverage factor (k) 2 3.00 99.73

Expanded uncertainty 5.853E-05
Comments (It is important to document all supporting information here)

Note: The laboratory temperature environment is 20 degrees Celsius +/- 2 degrees Celsius  
Micrometer repeatability study

1 0.90007
2 0.90006
3 0.90005
4 0.90001
5 0.90003
6 0.90002
7 0.90002
8 0.90009
9 0.90001

10 0.90006
Sum 9.000419

Mean 0.900042
Standard deviation 0.000028

Degrees of freedom 9
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Career Corner    BY russ wescott

A Win-Win Situation
Benefit from ASQ’s Fellows Mentoring Program

how would you like to:

•	 Apply, reinforce and enhance your 

knowledge and skills?

•	 Tap into resources you’d forgotten you 

have?

•	 Uncover new opportunities through col-

laboration?

•	 Lead an individual toward discovering 

and achieving his or her potential?

•	 Be truly appreciated for what you do?

•	 Build prestige for your sponsoring 

professional society (ASQ)?

•	 Attain the satisfaction of being the 

person who guided the successes of 

another person?

•	 Learn a different life perspective—dif-

ferent culture, lifestyle, ethnicity and 

practices?

•	 Attain the above benefits with a 

minimum time expenditure and no 

monetary cost?

When I was invited to join ASQ’s Fel- 

lows Mentoring Program, I signed on 

immediately. It was a no-cost opportunity 

to sharpen my knowledge and skills and 

focus my management, consulting and 

career-coaching experience on helping 

a person who wanted and appreciated 

guidance.

The person I mentor has management 

experience and a college education. He is 

striving to establish a consulting business 

in his native, English-speaking African 

country. New to ASQ, he took advantage 

of the mentoring program. 

We have exchanged photos, talked 

once by phone and maintain nearly weekly 

contact via e-mail. Our exchanges are a mix 

of activity updates, document and strategy 

critiques, and personal chitchat.

 Lucky for me, English is his primary 

language. His goal is to get large compa-

nies with in-country facilities to embrace 

environmental, health and safety issues 

and certification to ISO 14000, the environ-

mental management standard.

Initially, I worried a bit about whether 

I would be able to establish a relationship 

if the person I was assigned to mentor 

did not share a lot of the same concerns, 

issues and needs. I reflected on my less- 

than-enjoyable stint as an instructor for 

English as a second language. My expec-

tation was to help U.S. residents learn 

English to enhance their job opportuni-

ties and eventually attain citizenship. 

It didn’t turn out that way. Most of the 

people assigned to me were all non-U.S. 

residents whose motivation was to learn 

enough English to better enjoy their vaca-

tions in the United States.

Good matching process
For the Fellows Mentoring Program, 

ASQ’s matching process worked well. The 

person I mentor needs the kind of guid-

ance I can provide. He is a professional 

and belongs to ASQ. He has a compatible 

background and experience. We can, 

and now do, treat each other as equals 

with common objectives. Our mentoring 

relationship has been ongoing for nearly a 

year now, and we plan to continue.

The time I spend exchanging e-mails 

with him is 30 to 60 minutes per week. 

My only out-of-pocket expense was the 

postage to send him a copy of my Certi-

fied Manager of Quality/Organizational 

Excellence Handbook.1 For this infini-

tesimal investment of time and money, 

I keep my knowledge updated and my 

coaching skills honed, help another pro-

fessional and add to ASQ’s reputation. 

It is an extremely rewarding win-win 

situation.  QP

Reference
Russell T. Westcott, ed., Certified Manager of Quality/Organi-

zational Excellence Handbook, ASQ Quality Press, 2006. 

We treat each other as equals 
with common objectives.

Russell T. Westcott is an ASQ fel-
low, certified quality auditor and certi-
fied manager of quality/organizational 
excellence (CMQ/OE). He is editor 
of the third edition of the Certified 
Manager of Quality/Organizational 
Excellence Handbook, co-editor of 
the Quality Improvement Handbook 

and author of Simplified Project Management for Quality 
Professionals and Stepping Up to ISO 9004:2000. Westcott 
is also an instructor of the ASQ CMQ/OE refresher course. 
Based in Old Saybrook, CT, he heads the Offerjost-Westcott 
Group, a work-life planning and career-coaching firm that is  
a subsidiary of R.T. Westcott & Associates. 

calling mentors and mentees
For information about the ASQ Fellows Mentoring Program, go to www.asq.
org/members/communities/mentoring/about.html or contact Karen Prosser at 
kprosser@asq.org. 
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Statistics Roundtable   BY ronald d. snee

Grab the Brass Ring
Financial crisis creates opportunity to contribute and shine 

Remember going to the amusement 

park or the county fair and riding the 

carousel or merry-go-round? During the 

ride, there was sometimes a brass ring 

you could grab from a dispenser. It took 

some dexterity to snatch the ring from the 

dispenser as the carousel rotated. And not 

every ring was brass. There was a large 

number of iron rings and just a few brass 

ones. Getting the brass ring usually earned 

the rider some sort of prize.

In today’s business world, we’re taking 

a ride on another merry-go-round. If you 

can catch the brass ring, good things can 

still happen to you: wealth, success or 

some other prize. For statisticians and 

other quality professionals, the brass ring 

is the opportunity to help their organiza-

tions create better bottom-line results 

through a continuing flow 

of successfully completed 

improvement projects. 

The financial meltdown 

has created this im-

perative and opportunity. 

Statisticians and quality 

professionals are uniquely 

qualified and are arguably 

better positioned than any other profes-

sion to help deal with this crisis. The op-

portunity exists to use statistical thinking 

and methods and improvement processes, 

such as lean Six Sigma, to help your 

employer deal with this crisis. W. Edwards 

Deming admonished us that “survival is 

not mandatory.” We live in difficult times, 

which are epitomized in the fable of The 

Lion and Gazelle.

Process improvement advances
Things are different today in the field of 

process improvement. The profession has 

learned much during the 15 or so years 

since Six Sigma, lean and lean Six Sigma 

have produced millions—perhaps bil-

lions—of dollars in improvements around 

the world. Now is the time to rethink what 

we have learned and to put it to even more 

effective use to help our organizations 

respond to the financial meltdown. This 

could be our finest hour.

What has changed that can help us 

be more successful? Some important 

advances include:

•	 IT is making higher-quality data more 

readily available. 

•	 We have powerful, more user-friendly 

statistical software that is well on its 

way to becoming ubiquitous.

•	 We have a better understanding of how 

to identify, select and execute projects 

that cross functions and add signifi-

cantly to the bottom line.

•	 There is more awareness by manage-

ment of the effectiveness of data-based 

approaches.

•	 There is better understanding of what 

is needed to get organizations to adopt 

data-based approaches.

But how do you harness these ad-

vances and get your organization to use 

them? Approaches to Consider summa-

rizes some suggestions, and other details 

follow. Use these for what works in your 

environment and think about how you can 

implement the rest in the future. 

Addressing cost pressures
Begin by providing leadership to your 

organization. Make a commitment to help 

the organization and do what it takes to 

deliver on this commitment. Explain every 

opportunity in financial terms, including 

impact and when it will appear in the bot-

tom line. Find those hidden factories (hid-

den operations in processes beyond the 

factory floor1), which are the big sources 

of wasted effort that increase costs and 

decrease capacity. 

Be proactive. Find projects and get sup-

port from management to form a team to 

work the project. Don’t wait for someone 

to bring the project to you or invite you to 

join a team. Have a business focus: “This 

THE LION AND GAZELLE 

Every morning in Africa, a gazelle wakes up. It knows it   

must run faster than the fastest lion or it will be killed.

Every morning, a lion wakes up. It knows it must outrun 

the slowest gazelle or it will starve to death.

The moral: It doesn’t matter if you are a lion or a  

gazelle. When the sun comes up, you better be running.
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is what I believe should be done, and this 

is what will happen to the bottom line 

when we are successful.” 

Be willing to take risks. High risks typi-

cally produce high rewards.

Have a sense of urgency. Remember 

that quick action can build credibility and 

enable work on the longer-term projects.

Get the support of upper management, 

form partnerships and find a Champion to 

help with the business and political issues. 

Show me the money. Become a partner 

with the finance department folks and get 

them to determine what the projects are 

worth. Partnering with finance will not 

only help you determine what the project 

is really worth, but it will also provide an 

ally in defending the value of the project 

and help you follow the money to identify 

where large amounts of money are being 

spent. This usually turns out to be an 

opportunity for large financial improve-

ments. 

Remember what the prolific bank rob-

ber Willie Sutton said when he was asked 

why he targeted banks: “Because that’s 

where the money is.” 

Quick wins, big impact
Focus on projects that will begin to re-

turn bottom-line results quickly—often 

before the project is even completed. In a 

financial crisis, we need to find quick cost 

reductions. Deming taught that improving 

quality typically reduces cost. High prior-

ity projects in these times are those that 

deliver bottom-line results quickly and in 

large amounts.

Look for these quick wins, otherwise 

known as low-hanging fruit. Improve-

ments that are easy to implement can 

have a big impact. Quick wins are still out 

there because we live in a dynamic world. 

Murphy’s Law and O’Toole’s commentary 

(O’Toole says Murphy is an optimist) are 

alive and well. 

Look for problems with the flow of in-

formation and materials, nonvalue added 

work and waste of all kinds that a value 

stream mapping exercise can identify. 

Where can speeding up the process have 

a big benefit? The flow of information 

and material occurs between steps in the 

process. Opportunities for improvement 

also exist within process steps. 

The goal is to understand the value-

adding transformation that goes on within 

the process steps and the associated 

cause and effect relationships of the 

process variables (Xs) and the process 

outputs (Ys).2 

It is also important to rethink the tools 

you use and recommend the organization 

adopt. Consider the following:

•	 Use define, measure, analyze, improve 

and control (DMAIC) as your framework 

for general purpose problem solving and 

process improvement.3 A big benefit of 

DMAIC is that data collection and use is 

part of the framework and is expressly 

addressed in the measure step. DMAIC 

uses data-based tools (process stability, 

process capability, gage R&R studies, 

regression modeling, design of experi-

ments [DoE] and statistical process con-

trol [SPC]), and knowledge-based tools 

(process maps, value stream maps, cause 

and effect matrix and control plans). As a 

result, subject matter and tribal knowl-

edge is collected and used along with the 

hard data. 

•	 The combination of data and process 

YOUR MESSAGE TO MANAGEMENT	

When your organization is in trouble with rising costs, smaller revenues and smaller 
credit lines, consider approaching management with these messages:

•	 “A different approach is needed. Albert Einstein admonished us that ‘the significant 
problems we face today cannot be solved at the same level of thinking we were at 
when we created them.’”1

•	 “A better way is to adopt scientific management and greater use of data. We have the 
tools. Now is the time to put them to work.”

•	 “Some companies are already using data analytics to develop a competitive 
advantage.”2

•	 “We have the software to collect and analyze the data.”

•	 “We need to complete improvement projects and integrate the approach with how we 
run the business.”

•	 “I suggest that we do the following …”

•	 Be ever vigilant for ways to save money and pursue new opportunities.

•	 Management commitment and involvement are needed. Training won’t do it alone.

REFERENCES
1. Quotations Book, http://quotationsbook.com/quote/32470.
2. T.H Davenport and Jeanne G. Harris, Competing on Analytics—The New Science of Winning, Harvard Business School
    Press, 2007.

APPROACHES  
TO CONSIDER	

Make a personal commitment to help 
the organization succeed.

•	 Be proactive and provide leadership.

•	 Get the involvement of management 
and form partnerships.

•	 Quickly deliver bottom-line impact.

•	 Identify and implement quick fixes.

•	 Focus on improvement, not training, 
and make broad use of design, 
measure, analyze, improve and 
control.

•	 Develop and deliver your message for 
management.

•	 Re-energize lean Six Sigma.

•	 Analyze long-term performance of key 
process metrics for core processes.

•	 For the long term, prepare to expand 
the improvement approach to a 
holistic approach.
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knowledge produces process under-

standing needed for process improve-

ment. You can’t successfully improve or 

control a process you don’t understand. 

DMAIC works in a variety of situations 

and cultures. It is easy to learn and easy 

to apply, and has a few key tools that 

are linked and sequenced with one an-

other as part of an overall improvement 

framework. DMAIC is arguably the 

most effective and widely used problem 

solving and process-improvement 

framework in the world today.4 

•	 Focus on improvement and problem 

solving tied to the bottom line. Methods 

such as lean Six Sigma, DoE and SPC 

should not be the focus. Improvement 

methods come and go, but improvement 

will always be needed, and bottom-line 

results never go out of style.

•	 It’s about improvement, not training. 

Training can help build the skills. As a 

primary organizational focus, however, 

training is a low-yield strategy.

Review and regenerate
If your organization has been doing some 

form of lean, Six Sigma or lean Six Sigma 

for a few years, it may be a good time to 

review the direction and success of the 

initiative. 

It has been known for some time that 

improvement initiatives go stale after a 

while, and regeneration every two to three 

years will keep the initiative fresh and 

focused. Now might be a good time to re-

view your organization’s project selection 

process and focus the initiative on cost 

reduction.

It is helpful to think early about your 

message to your management regarding 

what you are proposing. Each situation is 

different. Your Message to Management 

(p. 59) offers ideas on a place for you to 

start.

If all else fails, one strategy to get 

management’s attention that has always 

worked for me is to get recent data on key 

performance metrics for one or more key 

processes. Plot the data over time using 

a combination of time plots and control 

charts. Almost always, important trends, 

shifts or cycles will be found that lead to 

significant improvements. 

In one instance, a plot of the data 

Statisticians and quality profes-
sionals are uniquely qualified 
to help deal with this crisis; 
arguably better positioned than 
any other professional. 

“
 ”

Visit us on-line for Web Specials

www.EuroQuest.net

CALL TO FIND OUT HOW
OUR TEAM CAN HELP YOURS.

Are You Having Trouble Scoring?
WE PROVIDE A PERSONAL APPROACH &
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CONSULTING & TRAINING IN:
ISO 9001, TS 16949, ISO 14001, 
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showed level changes in process perfor-

mance that correlated with different op-

erating shifts. Each shift reset the process 

when workers came on duty because “they 

knew how to run the process better than 

the other shifts.” Standard operating proce-

dures (SOP) were being ignored. Process 

variation increased significantly.

The plant manager was very upset 

when he saw the excessive variation and 

its root cause. He ordered an immediate 

return to SOP. A bottom-line improvement 

of $300,000 was realized from this simple, 

but elegant strategy: collect process data, 

create some plots, interpret what you see 

in the plots and take action.

Long term, you should consider using 

holistic improvement and leading the 

implementation of an overall improve-

ment process that works everywhere in 

the organization—on all types of problems 

and processes. Holistic improvement may 

be the focus of the next generation of 

improvement methods.5 

Grab the brass ring
Statisticians and quality professionals: 

Now is your time. You have the necessary 

knowledge, skills and experience. Grab 

the brass ring. Commit to yourself and to 

your organization to make a difference and 

deliver bottom-line results. Re-energize 

your focus on data-based improvement. 

Move with a sense of urgency to help your 

organization get ahead and stay ahead. QP 
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Standards Outlook    by R. Dan Reid

Major Upgrade
New FMEA manual offers more flexibility

the new fourth edition of the Chrysler, 

Ford and General Motors (GM) Poten-

tial Failure Mode and Effects Analysis 

(FMEA) Reference Manual,1 which was 

released last year, is a significant upgrade 

from the third edition published in 2001. It 

is available from the Automotive Industry 

Action Group (AIAG). 

ASQ defines FMEA as “a systematized 

group of activities to recognize and evalu-

ate the potential failure of a product or 

process and its effects, identify actions 

that could eliminate or reduce the occur-

rence of the potential failure and docu-

ment the process.”2 

The new edition itself says FMEA is “an 

analytical methodology used to ensure that 

potential problems have been considered 

and addressed throughout the product and 

process development process (APQP—ad-

vanced product quality planning).”3 

FMEA is an effective tool for quantify-

ing risk so it can be analyzed, prioritized, 

mitigated and eliminated. FMEA can be 

applied in all types of organizations—from 

manufacturing to service. To be optimal, 

FMEA should be performed by a cross-

functional team during product or process 

development as part of the APQP process.

Chrysler, Ford and GM first published 

the common FMEA reference manual 

in 1993 as a result of discussion during 

a 1988 ASQ Automotive Division con-

ference. Suppliers at that conference 

reported to a panel of the original equip-

ment manufacturing (OEM) purchasing 

vice presidents that there was money 

to be saved by harmonizing the various 

company-specific requirements existing at 

that time. 

Subsequent supplier feedback indicat-

ed FMEA was one of the priority topics to 

work on, so committees were formed un-

der the auspices of AIAG to begin work on 

this and a number of other projects, such 

as APQP, measurement systems analysis, 

production part approval and statistical 

process control.4 

More flexibility
The two types of FMEA—design and pro-

cess—are addressed in the new edition, 

along with three possible scopes—system, 

subsystem or component. There is more 

flexibility in creating and assessing risk 

with FMEA in this edition. Appendix A 

contains new optional forms: six for de-

sign FMEA and eight for process FMEA. 

Users can choose forms that highlight 

certain relationships between the data—

such as prevention controls to occurrence 

ranking—to facilitate sorting by date, to 

assist in determination of failure modes or 

to provide consistency between the process 

flow chart, the process FMEA and control 

plan. These replace one standard form for 

each type in the previous editions.

Earlier editions quantified risk solely 

by use of a risk priority number (RPN) 

calculated by multiplying ratings for sever-

ity (S) of problem by likelihood of occur-

rence (O), by likelihood of detection (D), 

or S x O x D = RPN. 

In the years since the initial release 

of the FMEA reference manual, some 

automotive customers strongly empha-

sized supplier RPN reduction programs. In 

some cases, suppliers were mandated to 

work to reduce all RPNs under a certain 

value (40, for example).

Use of such arbitrary thresholds is 

not recommended in the new edition. 

FMEA can be applied in all 
types of organizations—from 
manufacturing to service.

System

SubsystemSubsystem Subsystem Subsystem

All applicable interfaces and
interactions should be addressed.

Component
Component
Component
Component

Component
Component
Component
Component

Component
Component
Component
Component

Component
Component
Component
Component

Failure mode effects analysis 
scopes   /   Figure 1



Organizations should be working on the 

highest priority risks regardless of the rat-

ing criteria or values. High severity ratings 

should always be addressed. 

Appendix C in the new edition offers 

other alternative risk analysis criteria 

for use with the FMEA. One interesting 

alternative is called SOD or SD. It is a 

non-arithmetic combination of the ratings 

shown earlier. For example, for severity 

= 6, occurrence = 3 and detection = 7, the 

SOD rating would be 637. The SD calcula-

tion is the same, excluding the occurrence 

value. So the SD rating for the previous 

example would be 67. The various SOD 

ratings would then be sorted in numerical 

descending order to get the highest sever-

ity scenarios at the top of the list.

Appendix D in the fourth edition lists   

some alternative techniques to FMEA for 

analyzing risk. These include failure mode, 

effect and criticality analysis, design 

review based on failure modes, and fault 

tree analysis. Examples of some of these 

are provided in the appendix. These tech-

niques can complement the use of FMEA, 

but their use as a replacement for FMEA 

may be subject to customer approval.

FMEA scope
The fourth edition indicates that the 

scope establishes the boundary of the 

FMEA analysis.5 The scope can be system, 

subsystem or component (see Figure 1). 

A system consists of many subsystems, 

which consists of many components. The 

links and interactions among parts within 

the scope and with other subsystems or 

systems also have to be addressed. 

The revision lists a number of tools that 

can help define the appropriate scope, 

which should dictate the appropriate team 

membership. These tools include block 

diagrams, process flow charts, schematics 

and bills of material.

Other improvements
The suggested evaluation criteria for S, O 

and D ratings provided in the new edition 

have been enhanced to be more meaning-

ful to real world analysis and use.6 In some 

cases, they provide more consideration for 

the effects on the vehicle. They continue 

to provide 10 ranking options per table, 

which provides adequate discrimination 

for prioritization in the final calculations. 

In addition to an index and list of help-

ful references, the revision, like previous 

editions, has numerous examples and 

diagrams to provide improved guidance. 

There is a new section on linking FMEAs 

to other documents, including the block 

diagram and the design verification plan 

and report.

Using the new benchmark FMEA 

process with these tips should ensure an 

effective risk mitigation process in your 

organization.  QP
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More on FMEA
Learn much more about failure mode effects analysis. Search for the term 
“FMEA” at QP’s website at www.qualityprogress.com to find 56 articles 
on the topic. 

tips for effective fmeas

A good failure mode effects analysis (FMEA) should:

•   Be completed across to the right side of the FMEA form, which is the area for  

recomputing the risk after initial efforts have been taken to reduce the initial high 

risk rating in some cases—for example, risk priority number (RPN).

•   List multiple effects for each mode and multiple causes for each effect. Generally, there 

is not a 1:1 relationship because any given failure mode could have many effects.

•   List actions taken on high severity and high RPN or other risk ratings, aimed at 

preventing the occurrence of a potential failure. Responsibility for the actions taken 

should be assigned and tracked to completion.

•   Include efforts to error-proof the design and process.

•   Ensure that measurement uncertainty is known and adequate for applicable metrics.

•   Identify characteristics that should be designated as special or critical on the 

control plan so actions can be planned and implemented to mitigate the effects of 

the potential failure. This should include reference to a contingency plan to protect 

your customer from receiving noncompliant product.

•   Carefully consider the risk (for example, safety, quality, equipment and resource) 

and the efficiency of methods used, actions taken and contingency planning.

•   Consider the major types of design failures (materials, processes, costs) or the ma-

jor types of process failures (too much, too little, missing or wrong).  —R.D.R.



Absorbance scale range
Starna Scientific has extended the absor-

bance scale range of its potassium dichro-

mate linearity set of certified reference 

materials to address a customer require-

ment in quality assurance laboratories to 

make multipoint linearity checks across the 

UV absorbance range. 

The use of potassium dichromate 

solvated in diluted perchloric acid is an 

established method for validating the ab-

sorbance scale and linearity of a spectro-

photometer in the UV region and Starna’s 

potassium dichromate linearity offering, 

which requires no preparation time, has 

been created to prove the linearity of the 

spectrophotometer UV absorbance scale 

up to 3.5 A using a range of 0 to 240 mg/l 

solutions.

Call: 800-228-4482; visit: www.starna.

com.

Gas leak detector
InventHelp’s portable gas detector identi-

fies potential gas leaks. It can detect 

propane, butane, acetylene and methane 

(natural gas) leaks. It sounds an alarm 

and sets off an LED indicator when the 

presence of gas is detected at levels 

higher than 1,200 ppm. The portable gas 

detector can detect gas at ¼ of the gas 

explosion risk. The detector can also be 

used to check gas leaks in pipes, fittings, 

valves, gas storage tanks, home appliance 

tanks and hot water heaters. 

 The product is made of urethane rub-

ber, and it is small enough to fit in a pocket. 

It uses two AA batteries, and no calibration 

is required over the course of the product’s 

lifetime. 

A three-light LED indicator flashes 

green when the power is on, yellow if 

low amounts of gas are detected and red 

if amounts higher than 5,000 ppm, are 

detected. 

E-mail: orders@inventhelpstore.com; 

visit: www.inventhelpstore.com.

Heater cables
Nelson’s Type HLT self-regulating heater 

cables maintain fluid flow over a range of 

operating temperatures. They have been 

used in the hydrocarbon and chemical 

industries.

The Type HLT cables maintain process 

temperatures up to 250° F to meet viscos-

ity and fluid requirements and are suitable 

for use on pipes, tanks and vessels. 

The cables also provide freeze protec-

tion for periodically steam-cleaned compo-

nents and structural anti-icing. The cables 

provide a conductive ground path when 

installed on nonconductive surfaces, such 

as plastic or painted pipe.

Type HLT cables are self-regulating, 

adjusting heat output automatically. The 

heater cable derives its self-regulating 

characteristic from the inherent properties 

of the conductive core material.

Call: 708-482-0212; e-mail: dan@ 

oconnellpr.com. 

LED lighting technology
Cooper Crouse-Hinds has released the EV 
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LED luminary. LEDs are solid-state semi-

conductor devices that convert nearly all 

the electrical energy directly into visible 

light. The EV LED is a bright white, class I, 

division 1, factory-sealed LED luminary for 

general illumination.

The operating life of an LED ranges from 

50,000 hours to more than 100,000 hours. 

Three key factors—luminary design, junc-

tion temperature and ambient operating 

temperature—affect the actual life span. 

In all three cases, heat management is the 

primary consideration, as the efficiency of 

heat removal from the LED has direct im-

pact on its longevity. Cooper Crouse-Hinds 

made this a priority when designing the 

LED luminaries.

The EV LED is built for areas that are dif-

ficult to service, expensive to shut down or 

that requires an increased degree of safety. 

The EV LED provides enhanced safety with 

instant illumination and restrike, crisp 

white light, cold temperature operation 

and a “no-lights-out” feature. This feature is 

designed for continuous light output, even 

if a single LED fails.

Call: 412-394-6611; e-mail: tim.rice@

bm.com. 

Indicator gage
Mahr Federal’s 36 B diameter/outside 

diameter (ID/OD) indicator gage is bench-

mounted and measures IDs and ODs on 

the shop floor. It’s available in T-plate and 

V-plate styles and in two sizes.

The T-plate configuration gives a diam-

eter reading directly across the diameter, 

while the V-plate configuration is self-cen-

tralizing. Frequently used to inspect parts 

with odd-numbered lobing conditions, the 

three “V” jaws measure the distance be-

tween the sensitive contact and the chord 

formed by the two reference contacts. This 

measurement bears a direct relationship to 

the diameter, and compensation is made 

by a special ratio indicator so diameter is 

read directly.

Call: 401-784-3275; e-mail: tomr@

trankin.com. 

Filter tips
Biohit’s filter tips are designed to ensure 

sample integrity, safety and minimized 

contamination risks. They can be used in 

applications including molecular biology, 

microbiology and cell culture, as well as 

radioactive work. The filter tips have been 

designed to meet high quality and purity 

demands and provide an effective barrier 

between the pipette and the sample.

The higher filter positioning in the 

models prevents the liquid sample from 

touching the filter, further enabling safer 

pipetting in reverse and multidispensing 

modes. 

The filter tips cover the volume range 

from 0.1-1,200 µl including new sizes for 

10, 20, 100/120, 200, 300, 1,000 and 1,200 

µl volume capacities. They are packed in 

color-coded single tray boxes. The tips 

are made of virgin polypropylene, and the 

filters are polyethylene.

E-mail: pipet@biohit.com; 

visit: www.biohit.com. 
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Proving Continuous Improvement 
With Profit Ability
Russ Jones, ASQ Quality Press, 2008, 292 pp., 

$44 list, $26 member (book).

For the wealth of 

knowledge and 

guidance this book 

provides, it’s a 

great bargain. And 

even if it wasn’t, 

every manager in 

the manufacturing 

and service indus-

tries—including quality managers, those 

running continuous improvement projects 

and even financial managers—should have 

this book to study and apply the lessons 

found within. 

While return on investment is addressed, 

the primary focus is return on assets (ROA), 

which, as Jones states, “is used to measure 

continuous improvement because it helps 

determine whether net profit and asset 

investment are in balance.” With a focus on 

seven critical business elements, he recom-

mends these goals for project teams:

1.	 Increase market coverage to increase 

sales dollars.

2.	 Reduce labor and nonlabor expenses 

per sales dollar.

3.	 Reduce lead times to minimize work-in-

process inventory investment.

4.	 Minimize product and component inven-

tory investment by reducing manufac-

turing and purchasing setup costs to 

reduce lot sizes.

5.	 Maximize capital asset utilization.

6.	 Control the customer invoice collection 

period to minimize the accounts receiv-

able investment.

7.	 Maximize employee asset utilization by 

using project teams and training them to 

identify, evaluate and implement projects.

The author’s argument is that with a 

systematic investment of people, time and 

money specifically devoted to continuous 

improvement initiatives, an organization 

can double its ROA in three to five years. 

The book also provides insight, guidance 

and tools for setting goals and empowering 

employee teams; techniques for evaluating 

and ranking projects; and how-to informa-

tion, forms and charts.

Although this book addresses a number 

of concepts and methods with which many 

quality professionals are already familiar, it 

is unique in its integration of the concepts, 

techniques and tools, all while focusing on 

ROA. It is a must-read for serious continu-

ous improvement practitioners.

Reviewed by Russ Westcott

R.T. Westcott & Associates

Old Saybrook, CT

Strategic Error-Proofing
John J. Casey, CRC Press, 2009, 135 pp., 

$34.95 (book).

John Casey is a 

veteran of the au-

tomotive industry, 

and this book is the 

result of his years 

of experience in 

the field. The book 

is clearly biased 

toward manufac-

turing, but with a little thought, Casey’s 

strategy can be applied to processes in 

other industries.

Casey’s success every time (SET) method 

is not the traditional approach of identify-

ing and mitigating potential failure modes 

to avoid defects. He changes the paradigm 

from error detection and prevention to iden-

tifying what needs to go right to produce a 

good part and assuring that it does. 

SET provides a roadmap for breaking 

down each process step into three levels: 

1.	 Part—selecting and placing each part.

2.	 Setup—orienting and aligning parts us-

ing tools and fixtures.

3.	 Parameter—monitoring important param-

eters in which value is added to a part.

Casey advocates replacing failure mode 

effects analysis with his more proactive SET 

approach and then strategically applying 

error proofing at each process level. 

Casey provides an excellent comparison 

of tools and terminology prior to describing 

SET and suggests numerous tools unique 

to SET that can help identify and rate error-

proofing devices. Identifying what needs to 

go right and applying error-proofing devices 

to make sure it does ensures a good part is 

made every time. For operations, the easi-

est path becomes the correct path. 

Anyone tasked with improving qual-

ity will want a copy of this book. Casey’s 

approach is simple and pragmatic, but it 

requires a cognitive shift in the traditional 

approach to quality improvement.

Reviewed by James R. Kotterman 

Michigan Manufacturing Technology Center

Plymouth, MI

Adrenaline Junkies
and Template Zombies
Tom DeMarco, Peter Hruschka, Tim Lister, 

Steve McMenamin, James Robertson and 

Suzanne Robertson, Dorset House Publish-

ing, 2008, 238 pp., $35.95 (book).

This is an unusual 

book, in style and 

in content. While 

the collaborative 

effort focuses on 

software develop-

ment methods, the 

authors, who are 

QPReviews
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recognized experts in the discipline, try to 

emulate the work of architect Christopher 

Alexander. In his many books, Alexander 

identified a few hundred architectural pat-

terns. The authors of this book use a similar 

approach, identifying 86 software develop-

ment patterns.

In one of the sections, for example, the 

authors deal with what they call the data 

quality pattern and describe in two pages 

how it is not unusual for the quality of 

database software to exceed the quality of 

the data it processes. Companies tend to 

see an aggregate problem of software and 

data, and because the software is always 

easier to fix than the data, companies set 

out to fix or replace the software. 

The chapter concludes with an apocalyp-

tic description: “The major cause of declining 

data quality over time is change. This spoil-

age in the asset we call ‘corporate data’ can 

only be repaired by a manual fix. Imagining 

otherwise puts off the day of reckoning.”

The book is fun to read, although the 

names of the patterns are a bit too creative 

and thus require some guessing as to their 

content and scope. The informal descriptive 

style makes this good reading, but some 

readers will find it necessary to organize 

the material in a different way for future 

reference.

Overall, this work is a fresh change from 

formal and structured books on software 

development. It shows that software devel-

opment experts can also have fun and write 

in an accessible and thought-provoking way. 

Practitioners who want confirmation they 

are not alone in the trenches and academics 

interested in real-world applications will find 

it of interest.

Reviewed by Ron S. Kenett

KPA Ltd.

Raanana, Israel

Collapse of Distinction
Scott McKain, Thomas Nelson (publisher), 

2009, 224 pp., $24.95 (book).

In this book, McKain, chair of the consulting 

firm McKain Performance Group Inc. and 

of holding company Obsidian Enterprises, 

provides a pragmatic guide to helping busi-

nesses differentiate from their competition.

McKain examines how many American 

companies have found themselves in a 

market of same-

ness, exemplified by 

his view of the cus-

tomer experience 

in today’s big-box 

retail, fast-food and 

insurance indus-

tries. He explains 

his cornerstones of 

distinction that will help businesses sepa-

rate from the rest of the market.

These cornerstones include developing 

clarity of purpose and identity with custom-

ers, stimulating and steering creativity 

within an organization, effectively commu-

nicating what a business is about and what 

it stands for, and focusing on the experi-

ence of the customer.

McKain integrates useful, practical sug-

gestions that help connect the concepts 

with his target audience, which is senior-

level executives and board leadership. In do-

ing so, he eschews the glib tone commonly 

found in so many management guides.

McKain adds situational examples 

of how firms he has worked with have 

succeeded by using his ideas. The sug-

gested supplemental readings and website 

resources further enhance this work, which 

rises to the top of the heavily saturated 

management and leadership genre.

Reviewed by Dale Farris

Groves, TX

Recent Releases
Process Improvement
Using Six Sigma
Rama Shankar, ASQ Quality Press, 128 pp., 

$31 list, $18 member (book).

The Advanced Materials
Revolution
Sandford L. Moskowitz, Wiley and Sons,

255 pp., $74.95 (book).

The Supply-Based Advantage
Stephen C. Rogers, AMACOM, 368 pp., $39.95 

(book).
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to Process Improvement and Change. 

Milwaukee.

15-19 ASQ Education Course. Audi-

tor/Lead Auditor Training for ISO 13485. 

Milwaukee.

15-19 ASQ Education Course. Intro-

duction to Quality Engineering. Milwau-

kee.

15-19 ASQ Education Course. 

Introduction to Quality Management. 

Milwaukee.

15-19 ASQ Education Course. ISO 

9001:2008 Lead Auditor Training. Mil-

waukee.

16-18 Leadership Through Qual-

ity: Strategy and Execution, module 

3. Minneapolis. Call the Carlson School 

of Management at 800-388-3863 or visit 

www.carlsonschool.umn.edu.

16-19 10th Annual Six Sigma 

Leadership Conference. Scottsdale, AZ. 

Call the International Society of Six Sigma 

Professionals at 480-368-7083 x324 or 

e-mail info@isssp.org.

17 ASQ Education Course. Process 

Based Auditing. Milwaukee.

17-18 ASQ Education Course. 16-

Hour ISO 9001:2008 Lead Auditor Train-

ing. Milwaukee.

17-19 ASQ Education Course. Root 

Cause Analysis. Milwaukee.

18-19 ASQ Conference. Education 

Leadership Summit for Superintendents. 

Fort Myers, FL. Call Carey Bartlett at 414-

298-8789 or e-mail cbartlett@asq.org.

22-24 TS16949 Internal Auditor 

Training and Implementation. Myrtle 

Beach, SC. Call Baxter Quality and Safety at 

803-629-4484 or visit www.baxterqs.com.

22-25 Europe, Middle East and 

Africa Best Practices Conference. Paris. 

Call QuEST Forum at 972-423-7360 or e-mail 

information@questforum.org.

22-26 Human Performance, Root 

Cause and Trending Conference. Delray 

Beach, FL. Call Jack Martin at 817-578-0689 

or visit www.hprct.org.

23-24 ASQ Education Course. Inte-

grated Quality Management—Virtual 

Course.

23-26 Fifth Annual Lean, Six Sigma 

and Business Improvement Summit. 

Chicago. Call Worldwide Conventions and 

Business Forum at 800-959-6549 or e-mail 

reg@wcbf.com.

July

20-24 Coordinate Metrology Sys-

tems Conference. Louisville, KY. Call the 

Coordinate Metrology Society at 425-802-

5720 or visit www.cmsc.org.

QPcalendar

SAVE THE DATE 
If you’d like your event included in QP Calendar, submit information at least three 
months in advance to bkrzykowski@asq.org. Non-ASQ organizations may list one 
event per issue.
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At Your Fingertips – All the Tools for Your Career Development
The ASQ Learning Institute™ features new tools, accessible to ASQ Full members, that will keep your skills up-to-date and your 
talent in demand. Using the ASQ Learning Institute, you can track your learning history and build a plan to get you where you want 
to go in your career. Accessible 24/7 from the comfort of wherever you are, the ASQ Learning Institute offers ASQ members:

• Competency Matrix: Find the skills you need to get ahead in your career.

• Curriculum Road Map: Learn which skills to build at each level of your professional development. 

• Learning Plan: Your personal road map to professional development goals. 

• ASQ Learning Institute Calendar: Get a clear view of all your professional development opportunities
over the next 18 months.

Get the skills you need to be successful!

ASQ Learning Institute – Opening in May 2009
www.asq.org/learninginstitute

Introducing the ASQ Learning Institute: 
Anywhere, Everywhere – It’s All About You



These organizations have pledged their commitment to quality by becoming ASQ Site or Enterprise members. Learn more 
about these membership levels, and the benefits, by visiting www.asq.org/membership.

ASQ Site and Enterprise Members
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Enterprise Members
Abbott
Alcoa
Apple Inc.
Baxter
Bechtel
Boeing
Caterpillar
Cummins
DuPont
Goodrich
Hewlett-Packard
Honeywell
L-3 Communications
Lockheed Martin
Medtronic
Northrop Grumman
Raytheon
Research In Motion
Shafallah Center
Sun Microsystems
Textron
Tyco Electronics

Site Members
2AM Group LLC
3M
4Sight Technologies, Inc.
Ablestik Laboratories
Accellent
Accurate Laboratories
Aditya Birla Management 

Corporation Ltd.
ADM Corporation
Advanced Acoustic Concepts
Aeronautical Systems, Inc.
AeroVironment, Inc.
Affinia Canada Corp.
AFLAC
AFPSL/Bionetics
AGCO Hesston Operations
Ahresty Wilmington Corporation
AIB International
Ajax Custom Manufacturing
Albridge Solutions
Alcan Packaging
Alcan Packaging Medical Flexibles 

Americas
Alcon Laboratories, Inc.
Allcast, Inc.
Alliant Techsystems
Alpine Access
ALPLA Inc.
Altman Browning and Company
Altria Client Services Quality
Aluminastic Corporation
American Family Insurance
American Medical Association
American Society of Radiologic 

Technologists
American Technical Ceramics
American Test & Balance, Inc.
Amtech LLC

Ana G. Mendez University System
Analogic Corp.
Andersen Corporation
Antares Management Solutions
APP Pharmaceuticals
AQS Management Systems
Arcor SAIC
Arctic Cat Inc.
Argus Health Systems Inc.
Arkansas Research Medical Testing
Arthrex Inc.
ASC Process Systems
Asco Valve Manufacturing
AssurX Inc.
Astar Air Cargo
ATK Launch Systems Group
Atomic Energy of Canada Ltd.
Auto Club Insurance Association
Avery Dennison RFID
Avnet Technology Solutions
BAE Systems
Baltimore City Health Department
Bancolombia
BankMuscat
Barr Associates Inc.
Barr Systems, Inc.
Bartush-Schnitzius Foods Co.
Battelle Memorial Institute ESH 

& Q
BD Biosciences
BD Diagnostic-Accu-Glass
BD Diagnostics Tri Path
Beacon Converters, Inc.
BeautiControl, Inc.
Bendix CVS
Best Buy Co. Inc.
Bharat Electronics Limited
Bio-Rad Laboratories
BioReliance Corporation
BJC Healthcare
Blood Center of Wisconsin
Bombardier Aerospace
Bonfils Blood Center
Booz Allen Hamilton
Bose Corporation
Boston Scientific
Boston Scientific Corporation
Botswana Bureau of Standards
Botswana National Productivity
Bowles Fluidics Corp.
Briggs & Stratton
Briggs & Stratton Corporation
Brigham Young University
Brinks Security
Bristol-Myers Squibb Co.
Brookhaven National Laboratory
Bucyrus International Inc.
Buffalo Filter
Bulk Molding Compounds
Bunn-O-Matic Corporation
CACI
Canyon Creek Cabinet Company
Capella University
Cardinal Health

Cardinal Health Jacksonville Facility
Cardinal Health, Inc.
Cargill Inc.
Cbeyond
Celestica International Inc.
Cementos Lima S.A.
Center for Excellence - Finland
Center Quality Office
Centro Nacional de Productividad
Cerner Corporation
Cerner Corporation-Innovations 

Campus
Checkfree Corporation
Cherokee Nation Industries
Cherokee Pharmaceuticals
The Children’s Hospital of 

Philadelphia
Chinaberry Inc.
Christian Brothers University
CIBA VISION Asian Manufacturing 

& Logistics Pte Ltd.
CIBA Vision Corporation
Cigna Government Services
CII Laboratory Services
Cincinnati Precision Instruments, 

Inc.
Cinram Inc.
Cirrus Design Corp.
Citizenship and Immigration 

Services
Click Bond Inc.
CLS
CNH Canada Ltd.
CNH Parts & Services
Coherent Inc.
Coloplast Manufacturing US LLC
Companhia Siderurgica Paulista
Compuware Corporation
ConAgra Foods
Concordia University (CIISE)
Conestoga Wood Specialties Corp.
CONEXIS
Continental Corporation
Conve and AVS Inc.
Convergys
Cooper Nuclear Station
Cooper Standard Automotive
Covansys
Covidien
Covidien Mallinckrodt
CPI Aero
Creation Technologies LP
Credit Suisse
Credit Suisse Americas
Credit Suisse, APAC
Credit Suisse, EMEA
CryoTech Inc.
CSA, Ltd.
CSL Behring
Cuno Mexico S. de R.L. de C.V.
Curtiss-Wright
CVS Caremark
Czech Society for Quality
D’ Addario & Company Inc.

Dayco (Mark IV Automotive)
DB Operations International
Dearborn Precision Tubular 

Products, Inc.
Decoma Nascote Industries
Decra Roofing Systems
Delaware Department of Natural 

Resources
Delta Automotive Industries
Deluxe Corporation
Dendreon Corp.
Dendreon Inc.
Department of National Defence, 

Canada
Department of Veteran Affairs
Depository Trust & Clearing Corp.
Dey L.P.
Diamond Innovations
DNV Certification Inc.
Dormont Manufacturing Co.
DQS German American Registrar
DST Output
DST Output - East Operations 

Center
Dubai Chamber of Commerce and 

Industry
Ducommun AeroStructures
Dutch Space B.V.
DynMcDermott Petroleum 

Operations Co.
DZSP, 21, LLC
Eagle Industries Unlimited Inc.
East Penn Manufacturing Co., Inc.
Eastern Research Group Inc.
Eastman Chemical Company
Eaton Corporation
EBI Biomet PR
Edison Schools Inc.
El Paso Exploration & Production
El Tronic Precision, Inc.
Electronic Arts Inc.
Eli Lilly & Co.
EMNS Inc.
EMS Technologies
EMTEQ
Energy & Environmental Res. Ctr.
EnerSys
Erickson Air Crane
ER-One
ESC Lille
Estec Lander (Shanghai) 

Commercial Co., Ltd.
e-TQM College
European Centre for TQM
Evans Consoles Corporation
Eveready Battery Co.
Executive Jet Management
Exeltech
Express Scripts, Inc.
E-Z-EM Inc.
FAA DOT
FAA Logistics Center
FAA MMAC
Fabory North America
Fabrinet Co. Ltd.
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FDA
Federal Bureau of Investigation
Federal Hwy. Admin. Office of Prof. 

& Corp. Development
Federal-Mogul
Fermi National Accelerator 

Laboratory
FiberMark
Fibermark North America, Inc.
FIC America Corp.
Finning (Canada)
Fisher Controls International
Fite Fire & Safety
Five Hills Health Region
Fleet Readiness Center-Southeast
Flexfab Division of FHI
Flextronics Austin Texas
FLIR Systems Inc.
Florida Department of Health
Florida Hospital
FMF Cape Scott (HMC) Dockyard
Food and Drug Administration
Fort Hays State University
Fresenius Medical Care
FriendFinder Networks
FT Interactive Data
Fundacion Navarra Para La Calidad
FUNDECE
Furukawa Mexico S.A. de C.V.
GA Services Private Limited
Gateway Ticketing Systems, Inc.
GE Healthcare
GE Money
GECOM Corporation
GenCorp Aerojet
Genentech Hillsboro Fill Finish
Genentech Inc.
General Atomics Aeronautical 

Systems Inc.
General Chem.
General Dynamics
General Dynamics C4 Systems
General Dynamics Ordnance and 

Tactical Systems
General Systems Company
Gennum Corporation
Genomic Health, Inc.
Gen-Probe Incorporated
Genworth Financial
Genzyme
Gerber Products Co.
GOEX Corporation
Goodwill Industries of Southeastern 

WI Inc.
Gopher Resource Corporation
Goteborgs Universitetbibl
Grande Cheese Company
Green Leaf Inc.
Greene Tweed & Co.
GRI Medical & Electronic 

Technology Co., Ltd.
Grupo Antolin Silao S.A. de C.V.
GSA, FAS, Supplier Management 

Center QV0C
Guidon Performance Solutions LLC
Gulfstream
Hach Company
Hamilton Sundstrand de Puerto 

Rico

Hammond Company
Hansen Medical
Hardigg Industries, Inc.
Harland Clarke
The Harrington Group, Inc.
Harris Corporation
Harvard Custom Manufacturing
Health Quality Council
Health Quality Partners
Hertzler Systems, Inc.
Hewitt Mobility Services
Hill Phoenix
Himiko Tehnologichen I
Hindustan Aeronautics Limited
Hitachi Computer Products 

(America)
Honeywell
Honeywell Inc., CAS
Hospira
Hospira Ltd.
Hospira, Inc.
Hotels & Resorts of Halekulani
HSN
Huawei Technologies Co., Ltd.
Huitt-Zollars, Inc.
Humana, Inc.
ICON Clinical Research
IdaTech
IES Egitim ve Bilgi Teknolojileri 

A.S.
IMSM Inc.
Infinia Corporation
Innovative Custom Software Inc.
Innovative Technical Solutions, 

Inc.
Inprax
Institute of Technology, Sligo
Integrated Project Management 

Co., Inc.
Integrys Energy Group
Integrys Energy Services
Intellisys Technology LLC
Interactive Data (Europe)
International Immunology Corp.
Interplex Engineered Products Inc.
Intertek Testing Services NA, Inc.
ISIK Universitesi
ISOmatrix, Inc.
J.L. Herren and Associates P.C.
Jackson State Community College
Jacobs Technology
The Jay Group
JDS Uniphase
JDS Uniphase Corp.
Jeppesen
Johnson Electric North America
Jones Packaging Inc.
Junta de Beneficencia de Guayaquil
Kellogg Canada Inc. London Plant
KGS Electronics
Kiewit Power Engineers Co.
Knowles Electronics (M) SDN BHD
Korea Hydro & Nuclear Power Co.
Korean Air
Korean Standards Association
KraftMaid Cabinetry
Krenz & Company, Inc.
KSM Electronics, Inc.
Kuwait Airways

Labs, Inc.
LAM Research Corporation
Landoll Corporation
Lauterbach Group
Learjet Inc.
Lee Hecht Harrison
Lemcon Networks Ltd.
Letterkenny Army Depot
Level 8 NZ Post House
Lifescan Scotland Ltd.
Lifestar
Liphatech, Inc.
Liquid Control Plant # 9
Lloyd’s Register Quality Assurance, 

Inc.
LM Glasfiber ND Inc.
LMI
LMS
Logistics Co.
Lozier Corporation
Lyondell Basell
Madison Brands
Malt-O-Meal Company
Manpower
Marine Corps Logistics Base
Market Probe, Inc.
Martin-Baker America Inc.
Martinrea
Material Sciences Corporation
Materus
Maxim Healthcare Services, Inc.
Mayo Clinic
Mazda North American Operations
McAlester Army Ammunition Plant
McKesson RxPAK
McNeilus Truck and Manufacturing
Measurement Canada
Med Exec International
Medarex Incorporated
MedCentral Health System
MedImmune Vaccines Inc.
MEDRAD, Inc.
Medtronic Inc.
Memorial Medical Center
Merix Corporation
Metagenics
Metal Products Company
Miami Children’s Hospital
Miami-Dade Water and Sewer 

Department
Michelin North America (Canada) 

Ltd.
Micralyne Inc.
Midway USA
MillerCoors LLC
Millipore Ireland BV
Mine Safety Appliances Co.
Minitab Inc.
Minntech Corporation
Missouri Department of 

Transportation
Missouri Enterprise
Mittal Steel Indiana Harbour
Moog Medical Device Group
Moore Norman Technology Center
MotivePower Inc.
Mutual of Omaha Insurance 

Company
MWM International

Nalco Co.
Nammo Talley Inc.
NASA Shared Services Center
National Centre for Quality Mgmt.
National Geospatial Intelligence 

Agency
National Geospatial Intelligence 

College
National Institute of Standards & 

Technology
National Manufacturing Co. Inc.
National Quality Review
National Security Technologies
National Semiconductor
Naval Air Depot North Island
Naval District Washington
Naval Surface Warfare Center
Naval Under Sea Warfare Center
NCCI Holdings, Inc.
Neptune Technology Group Inc.
Network Solutions
New Zealand Post
Ngee Ann Polytechnic Library
Nike, Inc.
Nisshinbo Automotive Corporation
Nokia Siemens Networks
Noramco
Norfolk Naval Shipyard
Norlen, Inc.
North American Bioproducts 

Corporation
Northridge Hospital Medical Center
Norwood Medical
Novartis Vaccines and Diagnostics
Novo Nordisk Pharmaceutical 

Industries Inc.
NSF International
Nypro Mebrane
OAI Electronics
Obtech Medical Srl.
ODL, Inc.
Office of the Comptroller (Puerto 

Rico)
Ohio Army National Guard
Oil States Industries Inc.
Omega Diagnostics LLC
OMNEX
Optimal Solutions Group, LLC
Oracle Corporation
Orchid Cellmark
Orthodyne Electronics
PA Department of General Services
PACCAR Inc.
Pacific Gas & Electric Company
Pacific Southwest Container
Palisade Corporation
Palo Alto College
Panduit Corp.
Panduit de Costa Rica Ltda.
Parago Inc.
Parker Hannifin Corp.
Patient Safety & Quality Support
Paychex
Pearson Educational Measurement
Pella Corporation
Pentron Clinical Technologies LLC
Pepsi Cola International 

Manufacturing
Perrigo South Carolina
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Petroleum Helicopters
Pharma Tech Industries
Philippine Batteries Inc.
Phoenix Marine
Physicians’ Clinic of Iowa P.C.
Pilgrim Software Inc.
Pilot Chemical Company
Placon
PlasmaCare
Polymathic Analytical Labs
Pontificia Univ. Catolica Peru
Precise Machining & Manufacturing
PredictionProbe Inc.
Premier Bankcard
Press Ganey Associates
Procter & Gamble Company
Product Action International
Productivity Quality Systems
Publix
Purdue University TAP
Qatar Telecom
Qatargas Operating Company Ltd.
Qiagen Shared Services, Inc.
QMI
Qualiware Inc.
R Stahl Inc.
Ramallo Bros. Printing, Inc.
Rand E. Winters Group, Inc.
Rauland-Borg Corp.
RDECOM-Rock Island Arsenal
Reading Rock
ReedHycalog LP
Refineria ISLA
Regeneration Technologies, Inc.
Regional Municipality of York
Reliance Industries Limited
Republic Polytechnic
Richland College
Riley Hospital for Children
Rio Tinto
RIT/CQAS
Riverbend GBA
Robert Heely Construction
ROC Industries, Inc.
Roche Diagnostics
Rohmann Services
RTI International
S.R.C.
Sabroso
SAFC
SAIC Frederick-VPP
SAIC-Frederick
Sail Bhilai Steel Plant
Sani-Tech West
Sanofi Pasteur Limited
SAS Institute, Inc.
Saskatchewan Cancer Agency
Saskatoon Health Region
Saturn Electronics & Engineering
Sauder Woodworking
Saudi Cable Co.
Saudi Electricity Company
SC Dept. of Health & Envir. Control
SC Johnson
SC Johnson & Son Ltd.
SC Johnson Europlant B.V.
Schauer Independent Insurance 

Corp.

Schering-Plough
Schering-Plough Consumer 

Healthcare Inc.
Schering-Plough Products LLC
Schlage Lock Company
Schleifring Medical Systems
Scottsdale Healthcare-QES 

Department
ScriptPro LLC
Seapine Software
SED Systems
Sedgwick Claims Management 

Services Inc.
Sentara Virginia Beach General 

Hospital
Serigraph Inc.
SGS
Shaw Communications Inc.
Shaw Pipe Protection Limited
The Shepherd Color Company
SI International
Sid Richardson Carbon Co.
Siemens Business Services, Inc.
Sigma Electric Mfg Corp.
Singapore General Hospital
Singapore Quality Institute
Sloan Valve Co.
Smart Technologies Inc.
SoBran, Inc.
Social Security Administration
Solid Concepts
Sonopress Ireland Limited
Sorenson BioScience
Sorin Group Canada Inc.
South African Breweries Limited
Southern California Edison
Southern Management Corp.
Southern Polytechnic State 

University
Space & Naval Warfare Systems 

Center
Span Packaging Services LLC
Spansion (China) Limited
Spansion (Penang) Sdn Bhd
Spansion (Thailand) Limited
Spansion Inc.
Sparta Systems, Inc.
Spectra-Physics
Spectrum Surgical
Spellman High Voltage
SQA Services Inc.
SRA International Inc.
St. Edwards University
Stanley Associates Inc.
State Farm Mutual Automobile 

Insurance Co.
Strandgaard & Co.
Strategic Solutions, Inc.
Streamray Inc.
Stryker Endoscopy
Stryker Instruments
Sullair Corporation
Sunrise Health Region
Superior Air Parts, Inc.
Superior Die Set Corporation
Syncrude Canada Ltd.
Syracuse Research Corporation
T & S Brass and Bronze
TALX Corporation

TATA Consultancy Services
Tata Consultancy Services Ltd.
Tata Motors
TBS Shipping Services Inc.
Techmaster Electronics, Inc.
Techmetals, Inc.
Tekelec
Tektronix Inc.
Tele Atlas North America, Inc.
Teledyne Imaging Sensors
Tenneco
TEQ GmbH
Teresian House Nursing Home
Texas Tile Manufacturing, LLC
Therma-Tru Corp.
Thomson Reuters
ThyssenKrupp Waupaca
ThyssenKrupp Waupaca, Inc.
TIC Gums
The Timken Company
Tobyhanna Army Depot
Toronto Public Health
Toyota Motor Manufacturing 

Alabama
TQM Consulting Group Inc. (TQMCG)
Trane Company
Transcontinental Direct
Transitions Optical Inc.
Transport Canada
Trinidad & Tobago Bureau of 

Standards
TriWest Healthcare Alliance
Tube Supply, Inc.
TWSCO
UAB Center for Biophysical 

Sciences and Engineering
UCSF
Ulticom, Inc.
Unisia of Georgia Corp.
Unisia Steering Systems Inc.
United Grinding Technologies, Inc.
United Space Alliance
United States Enrichment Corp.
United States Pharmacopeia 

Convention
University of Alabama
University of Arkansas
University of Central Missouri
University of Central Oklahoma
University of Cincinnati
University of Northern Colorado
URS
U.S. Army ARDEC
U.S. Army CERDEC
U.S. Mint
U.S. Naval Ship Repair Facility 

Yokosuka Japan
U.S. Office of Personnel 

Management
USDA/Agricultural Marketing 

Services/TMP
USE/BTCA General Universitaria
USEPA NVFEL
USIMINAS
USMC Blount Island Command
UT MD Anderson Cancer Center
Vecima Networks
Ventana Medical Systems
Verify, Inc.

Vertex Pharmaceuticals 
Incorporated

Vestas Blades America
Viracon
Visit Milwaukee
VLSIP Technologies
Volvo Powertrain
Volvo Truck North America
W. W. Grainger, Inc.
Wachovia Securities, LLC
Wackenhut Services, Inc.
Wallac Oy
Walt Disney World
Warner Power
Washington Dental Service
Water Corporation
Watlow Winona
Watson Laboratories Inc.
Waukesha Memorial Hospital
Wencor West Inc.
WePackItAll
Westinghouse-Western Zirconium
Wilbur Curtis Co., Inc.
Worksafe BC
World Class Manufacturing Group 

Inc.
World Wide Technology
Xandex Inc.
Xerox Corporation
XICOM Technology
Ygomi, LLC
Yoder Die Casting Corp.
YPF
Yuma Regional Medical Center
Yusa Corporation
Zidny Co.
Zimmer OSP
Zippo Manufacturing Co.
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❑  Check or money order (U.S. dollars drawn on a U.S. bank)
Make check payable to ASQ.

❑  MasterCard       ❑  Visa       ❑  American Express   (Check one)

Cardholder’s Name (please print)

Card Number                                                     Exp. Date

Cardholder’s Signature

Cardholder’s Address

  PAYMENT INFORMATION

Please submit your application with remittance to: 
ASQ, P.O. Box 3066, Milwaukee, WI 53201-3066 or fax to 414-272-1734.

You may also join online at www.asq.org or by calling 
ASQ Customer Care at 800-248-1946 or 414-272-8575.

All employees at a single site are entitled to Site membership benefits. If your organization has 
more than one site, each site must have a Site membership to share membership benefits with its 
employees. Identify one primary contact who will receive all ASQ related information, and can 
disseminate this information to employees.

OFFICE USE ONLY

PRIORITY CODE _______________________

Order Number ________________________

Member Number ______________________

SITE MEMBERSHIP APPLICATION

Site Member Annual Dues $ _______________

ASQ Sections
Your company’s primary contact will belong to a local ASQ Section determined by 
your company address. If you wish to choose a specific Section, please visit 
www.asq.org/sections for a listing of Sections. Additional Sections may be added 
for $20.00 each. 

■■■■ ,■■■■ ,■■■■ $ _______________

Quality Press Book Collection
Designed to establish an outstanding resource library for your organization and to 
strengthen and extend quality knowledge and application. Subscribers will receive 
a minimum of 10 books selected by Quality Press editors. 

$480.00 (does not include shipping and handling) $ _______________

Book Collection Shipping & Handling $ _______________
(United States $20.00, Canada $30.00,  International $100.00)

Additional
Forums and Divisions ■■,■■ ,■■,■■ $ _______________

ASQ Print Journals ■ ,■ ,■ ,■ ,■ ,■ ,■ $ ________________

TOTAL OF ALL ITEMS $ ________________

ASQ FORUMS AND DIVISIONS
Your company’s primary contact will belong to one ASQ Forum or Division as part of your 
Site membership. Additional Forums and Divisions may be added for $10.00 each.

Please check one box indicating your included Forum or Division. Add additional Forums and 
Divisions at right.

❑  Audit (19)
❑   Automotive (3)
❑   Aviation, Space and Defense  (2)
❑   Biomedical (10) 
❑   Chemical and Process Industries  (4)
❑   Customer-Supplier (15) 
❑   Design and Construction (20)
❑   Education (21)
❑   Electronics and Communications  (5) 
❑   Energy and Environmental  (11)
❑   Food, Drug, and Cosmetic  (7)
❑   Government (22)
❑   Healthcare (18) 

❑   Human Development and Leadership  (13)
❑   Inspection (9) 
❑  Lean Enterprise (23) 
❑   Measurement Quality (17) 
❑   Product Safety and Liability Prevention  (25)
❑   Quality Management  (1)
❑   Reliability (8)
❑   Service Quality (16) 
❑   Six Sigma (26)
❑   Software (14)
❑   Statistics (12)
❑   Team & Workplace Excellence  (27)

For more information about Forums and Divisions visit www.asq.org/forums-divisions or 
call 800-248-1946.

800.00

MBJDD89

1. Journal of Quality Technology
 Domestic: $30.00
 Canada: $51.00
 International: $49.00

2. Quality Engineering
 Domestic: $34.75
 Canada/International: $51.25

3. Technometrics
 Domestic/Canada/International: $30.00 

4. Quality Management Journal
 Domestic: $50.00
 Canada: $80.00
 International: $74.00

5. Software Quality Professional
 Domestic: $45.00
 Canada: $65.00
 International: $70.00

6. Six Sigma Forum Magazine
 Domestic: $45.00
 Canada: $65.00
 International: $70.00

7. The Journal for Quality and Participation
 Domestic: $45.00
 Canada: $65.00
 International: $70.00

ASQ JOURNALS

Electronic subscriptions to all journals are included in Site membership. You may add any 
or all ASQ journal print subscriptions to your membership at an additional charge. 
Canadian price includes GST.

For descriptions, visit www.asq.org/pub/.

PRIMARY CONTACT INFORMATION
 ❑ Mr. ❑ Ms. ❑ Mrs. ❑ Dr.  ❑ Male ❑ Female

 First Name Middle Initial Last Name

 Company Job Title

 Business Address (If address is a P.O. box please provide a street address for deliveries)  Ste.

 City, State/Province  Zip+4/Postal Code Country

 Area Code/Business Telephone/Ext.  Area Code/Fax Preferred e-mail address 

 Full name of organization (for recognition purposes)  

 
  If you were referred to ASQ by another member, please tell us who. 

 Member Name ASQ Member Number

Mailing Lists 
Occasionally ASQ shares its mailing list with carefully selected quality-related organizations to provide you with information on products and services. 
Please check this box if you do not wish to receive these mailings. ASQ does not sell e-mail addresses to third parties.

❑
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For information on placing an ad,  
contact Media Sales at 800-248-1946,  
or 414-272-8575, or e-mail mediasales@asq.org

Classroom Training Aids…
g Quincunx Boards
g Sampling Bowls
g Catapults 
g Deming Funnels
g And lots more …

Visit us at: www.qualitytng.com
Email sales@qualitytng.com for brochure

Ph: 248-641-7030  Fax 248-641-7031
PO Box 611 Troy, MI 48099-0611

Can you afford to forgo Inspection 
outsourcing? 

Final Random Inspection,
Vendor Assessments, etc.
Established for 40 years  

in the Far East.
We offer fast, efficient, and 

professional low cost services 

in the Far East

Contact us in Hong Kong at
e-mail: mcrinkhk@netvigator.com

Web site: www.mcrink.com
Tel: 852-2389-3770
Fax: 852-2357-4770

McRINK FAR EAST SERVICES

Downsizing inhouse Q.A.?

Changing Suppliers?

James Highlands,
RLA, CQA

• Audits-Training • Consulting
• Management Reviews
• Quality Program Development 

ISO 9000, ISO 14000, NQA-1, ASME III, 
jhighl@aol.com

www.ManagementSystemsAnalysis.com

Management & Quality Consultants
P.O. Box 136 Royersford, PA 19468

Ph. 610-409-0168   Fax 610-409-0167

MSA

What does earning a degree mean to you?  
Career advancement? Greater opportunities? Personal development?  

With distance learning, all these things are within your reach.
California National University for Advanced Studies (CNU) is an accredited distance-learning university designed for technical and business 
professionals. The CNU College of Quality and Engineering Management includes a Bachelor of Quality Assurance Science and a Master of 
Engineering Management. Combining distance learning with one-on-one instruction, CNU degree programs provide maximum flexibility for maximum 
growth. The Bachelor of Quality Assurance Science prepares the individual to be able to manage, plan, procure, design, and maintain an effective 
Quality Assurance Program within a company. The Master of Engineering Management provides the individual with the breadth of knowledge required 
for succesful project management, and with the ability to integrate knowledge from diverse disciplines. 

CNU also offers seven other degree programs and courses by extension for those who prefer to begin their continued education gradually. 

Let CNU help you take it to the next level. 
Contact one of our admissions representatives at 800-782-2422 or e-mail cnuadms@mail.cnuas.edu.

CMMAdviceFree.com

Past

Beef Up Your Ineffective 
Quality Management System!

•  Advanced Internal Auditor Training
•  �Reduce QMS Documentation  

Effectively
•  �Integration of Lean Practices  

into QMS
•  Effective Root Cause Analysis
•  Tough Audits to Challenge

QualityQuest, Inc.
Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
Arlington Heights, Illinois
PH: 847-401-0442, Fax: 847-870-0872
mike@mikemick.com; www.mikemick.com

Multi-Vari Chart and 
Analysis Book 

- A Pre-Experimentation 
Technique

www.mpcps.com

DBS QUALITY MANAGEMENT 
INTERNATIONAL

894 Carriage Way, Lansdale, PA 19446
215-368-6266, Fax 215-393-4873
RAB, IRCA, AIAG, & AAQG Certified Staff

ISO9000-QS9000-TS16949-AS9100

Professional Auditing Training Services:
Services & Assessment: • Internal Auditing
• Internal Auditing • Quality Systems -
• Pre-certification ISO/Aerospace/Automotive
• Gap Assessments Publications:
• Supplier Audits • Documentation Packages
• Process Audits • CD Training Packages
• Conformance Audits Consulting Services
• Registration Procedure Writing Services

Leading Companies to Certification Since 1991
Website @ www.dbsqualitymgmt.com

E-mail: mikedocrt@aol.com

Greenville, SC 29609
864-271-1988 Fax 864-271-1988

ISO9001-TS16949-QS9000-ISO14001
Professional Services
Internal Auditing
Gap Analysis
Pre-registration
Root Cause Analysis
Supplier Audits

Training Services
Process Audits
Quality Systems
Consulting Services
Process Improvements
Systems Development

Proven track record
billhoellrich@aol.com  |  www.Hoellrich.org 

 
 


 
 
 
 
 





 








 


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 

• 
• 
• 
• 
• 

info@ceptara.com  (425) 338-9563
www.ceptara.com

$1.2B Savings To Date

Quality Manufacturing
Associates

*Leadership Effectiveness Training
*Six Sigma/Lean/TQM coaching and training
*In-house and public Green/Yellow Belt
Training

*Paperless Quality System Software
*Spanish/English Bilingual training
*Assistance with Latin American Manufacturing

Call: 1-954-856-8810 or
E-mail: emb109@aol.com

Enrique Bekerman, MS, MBA,
ASQ CQMgr, ASQ CSSBB

www.webuildqualitytogether.com

QMA

Gauge R&R Studies 
Book 

- For Destructive & 
Non-Destructive Testing

www.mpcps.com

Dr. Deming Inspiration Speeches
•  �Dr. Deming Impersonation

What Would Deming Say  
of Today’s Business World?

•  �Deming Evangelist 
Preaching the Word of Deming  
from the Out of the Crisis Bible

•  �R U a Member of SAD (Society of Anti-Deming)?
Funny, sarcastic look at the anti-14 Points

•  �Keynotes, Corporate Events, ASQ Meetings, Conferences

QualityQuest, Inc.
Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
Arlington Heights, Illinois
PH: 847-401-0442, Fax: 847-870-0872
mike@mikemick.com; www.mikemick.com

Future

Uniquely qualified to assist you
For all your needs regarding India

T E A M  2 0 0 0
www.hownwhy.com

Phone: 1-877-HOWNWHY

Rated in the Top 10% by Customers

Aston Technical Consulting Services

Serving Oil and Gas, Aerospace  
and Manufacturing Industries

•	Quality Management Systems  
(ISO 9001:2000, API Q1 and ASME) 
	 Development & Implementation 
	 QMS Manual & Procedures
	 Onsite Staff Training or Orientation
	� External & Internal QMS Auditing Services

•	 Inspection Services 
	 E&P Project Inspection Support
	 Supplier Evaluations/Assessments
	 Source Inspections
	 Operations Inspections

•	ASQ/RABQSA Certified Auditors and Engineers

•	AWS/ASNT Certified Inspectors

Bill Aston, Principal & Managing Director
Office: (936) 653-5257 or (877) 653-5257 

E-mail: quality@astontechconsult.com 
Web site: www.astontechconsult.com

Prepare for your ASQ
Certification on-line!

Refresher Courses
available via Webinars
for the CQE, CSSBB
& CSSGB exams.

Register and sign up today
at QualityHorizons.org

Nicholas D. Skovran
MS, CQE, RABQSA-QMS-AA, CSSBB
nicskovran@comcast.net email

Quality Horizons LLC
6325 Burchfield Avenue   Pittsburg, PA 15217   412.422.2246 phone

 ACCREDITED HUMIDITY CALIBRATION
ISO /  IEC 17025

Relative Humidity... . . . . . . . . . . . . . . . 0.5% to 99%

Dew / Frost Point.. . . . . . . . . . . . . -90 °C to 70 °C

Volume Ratio, V (PPM)... . . . . . 0.1 to 250,000

623 Wyoming S.E., Albuquerque NM 87123
1-800-872-7728

www.thunderscientific.com
sales@thunderscientific.com

NIST TRACEABLE STANDARDS

Thunder
Scientific
Corporation Lab Code 200582-0

UHRIG CONSULTING

Process Mapping/Improvement,  
Training, Auditing, Documentation  
Development & Facilitation:
•	ISO 9001
•	AS9100/9110/9120
•	ISO13485/21CFR820
•	TS16949

•	TL9000
•	6Sigma Tools
•	CAPA & Error 	
Proofing

Redondo Beach, CA
310.798.8442 

lisa@uhrigconsulting.com
www.uhrigconsulting.com
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Source Inspection: PPAP: Manufacturing 
Audits: Supplier Qualification: Process 
Audits:  Product Technical Evaluation: 

Supplier Control Management

Shenzhen: Guangzhou:  Dongguan: Zhuhai: 
Xiamen: Shanghai: Suzhou: Nanjing: Ningbo: 
Tianjian: Qingtao: Xi-an: Chongqing: Dalian:

www.amrepchina.com
USA: 1 800 692 8539

E-mail: gochina@amrepchina.com

CHINA Suppliers InspectionCHINA Suppliers Inspection

Can you afford to buy products
out of Hong Kong, China (PRC),

and the Far East
without some assurance they
meet your specifications and

quality requirements?
Our services are fast, efficient,
definitely affordable and reduce

your in-house Q.A. costs.

McRink Surveyors Company Limited
1-2, 2/F., Hung Tai Industrial Bldg.,
37-39 Hung To Road, Kwun Tong,

Kowloon, Hong Kong.
Tel No: 852-2389-3770
Fax No: 852-2357-4770

E-mail: mcrinkhk@netvigator.com
Web site: www.mcrink.com

Q.A. SERVICES  
IN THE FAR EAST

TQM Associates Inc.
“we’re here to support you”

• Established in 1994
• Women Owned

• Quality Assurance Professionals
• Across the U.S. and Worldwide
• Temporary or Permanent
• Source Inspection

• Surveys
• Audits
• Expediting

(800) 424-4729	 3990 Old Town Ave. #C109
Fax (619) 297-3251	 San Diego, CA 92110

e-mail: stephk@tqminc.net

Six Sigma Training + Cert. 
Business Process Mapping
Process Characterization

Design of Experiments
Machine & Process Capability

FMEA, 8D, Corrective Action
Minitab Training

Mario Perez-Wilson

Advanced Systems 
Consultants

www.mpcps.com - www.ascsixsigma.com

TM

480-423-0081
info@mpcps.com

Build Quality By Choice
Not By Chance

T E A M  2 0 0 0
www.hownwhy.com

Phone: 1-877-HOWNWHY

Rated in the Top 10% by Customers

Serving the Carolinas, Virginia  
and East Tennessee 

ISO & TS Implementations  

Auditor Training/Coaching 

Continuous Improvement 

Root Cause Analysis 

Documentation Development 

Internal Audits 

Statistical Process Control

Certified by RABQSA, ASQ & Plexus

Office: 828-337-4857 
john@jcarpenterandassociates.com 
www.jcarpenterandassociates.com

SAE AS9100/AS9110/AS9120, ISO 9001, 
and ISO 14001 Consulting and Training

•	 Documenting your quality or environmental 
management system

•	 Mapping and improving your 	
management system

•	 Improving your communication processes
•	 Gap Analysis
•	 Internal Audits
•	 Supplier Audits
•	 Training needs, including root cause analysis
•	 Selecting an Accredited Registrar

Qual-Tech, Inc.
Certified QMS and Aerospace Auditors

Ph:  321-453-0637, Fax:  321-453-5842
contact@qual-techinc.com | www.qual-techinc.com

Kimberly Maggie
President and CEO

Present

LEAN Culture Development
•  �Lean Culture Training

•  �Lean Assessments and Action Plans 

•  �Inspiring Lean Office & Mfg.  
Simulations

•  �Integration into ISO QMS

•  �Training/Facilitating in all Tools

•  �Five Day Kaizen/VSM Events

QualityQuest, Inc.
Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
Arlington Heights, Illinois
PH: 847-401-0442, Fax: 847-870-0872
mike@mikemick.com; www.mikemick.com

Dimensions 
Consulting Services

Quality Systems Management
Roy G. Roper—Consultant

• Six Sigma	 • Design of Experiments
• Data Analysis	 • Statistical Process 
		  Control

P.O. Box 342, Ellenton, FL 34222 
T 941.776.8369, F 941.776.8431

e-mail: RRoper3@tampabay.rr.com
www.DimensionsConsultingServices.com

Join other professionals in an online MS 
degree program in Quality Management.

Our students are typically in mid-career with 
quality-related responsibilities in manufacturing 
and various service industries.

The 30 semester hour curriculum consists  
of a 10-hour core, specialization courses, and  
a research project/thesis.

Program applicants must have a BS/
BA degree with a GPA of 2.50. Get more 
information at: http://cot.emich.edu/quality, and 
http://www.emuonline.edu/, or contact Dr. Tom 
Soyster at: tsoyster@emich.edu, 734-487-2040.

Eastern  Michigan University
MS Degree in Quality Management

Process Tek - Sterility by Design
For sterile products, packages & processes

Kailash S. Purohit, Ph. D.
www.processtek.net 

kaipurohit@processtek.net
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Machine/Process 
Capability Study Book 

- A Methodology For 
Optimizing Processes

www.mpcps.com

Written Guaranteed 
Certification

Consulting & Training 
100% Success Rate as little as 60-90 Days

Online/Onsite/Offsite/Customize

All STANDARDS
ISO9001, AS9100, ISO14001, TL9000, FDA, CGMP, TickIT, 

GMP, TS16949, ISO13485, HACCP, ISO17025, Z540-1, ISO20000, 
ISO27001, OSHAS18001, Six Sigma, ISO22000, Sarbanes-Oxley, 
ROHS, CMMI, Sony Green, Lean Manufacturing, CMDCAS, etc.

AccelCert!
1-888-476-9103

www.accelcert.com
www.qualityuniversity.com

Save up to 80%
Training/Certification/Degrees

Via Online Quality University
All Standards/Regulations

Degrees, Certificate, Internal Auditor, Overview, 
Implementation & Executive Review

We also offer certificates in Quality Environment, 
Health & Safety, OSHA, Six Sigma, and others.

Quality University
       FOR PROFESSIONAL STUDIES

www.qualityuniversity.com
support@qualityuniversity.com

Supplier Audits
Product Inspections
Corrective Action
Social Accountability Evaluations

Measurement and Testing
Engineering
Sourcing
Supplier Development           

Pro QC International
Tel: +1-815-344-1252
www.proqc.com

Services in over over 30 countries
Asia, Europe & Americas

Reduce your sourcing risks and cost
Pro QC represents you at factories worldwide

GLOBAL COVERAGE            LOCAL EXPERTISE
SINCE 1984
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Resources for Quality  
& Productivity Improvement

Books, Videos, CD’s, DVD’s,  
Software, Calibration Lables,  

ASQ Certification Preparatory Materials,  
Tags, Computer Based Training,  

Implementation Kits, Learning Packages

Service • Education • Healthcare 
Government • Manufacturing

Customer Relationship Mgt.,  
Product Development, 5 S/Visual Factory,  

Lean Enterprise, Team building, Six Sigma,  
ISO 9000, Statistics, & Much More

www.QualityCoach.Net

1-800-648-9510

“The most innovative
and valuable consulting

tool I’ve ever used.”
Jean Kulig, Intelicorp

Free Consultant Resources: 
onthesystem.com/advisors

TM

SYSTEM.comwww.ONTHE

200+ Custom / Std. Workshops
Including Lean and Six Sigma

T E A M  2 0 0 0
www.hownwhy.com

Phone: 1-877-HOWNWHY

Rated in the Top 10% by Customers

Amazon Consulting, INc.
www.amazonconsultinginc.com

ISO 9001
Online Auditing

for Global 
Companies

208-853-6988    Corvallis, OR

Place a Recruitment Ad in Quality Progress 
and reach more than 100,000 readers  

from all over the world!

Contact Media Sales at 800-248-1946 
or e-mail mediasales@asq.org.

Looking for  
Quality Professionals?

Accelper Consulting

Training and Certification

Tel: (847) 884-1900

info@accelper.com

www.accelper.com or

ibusinessinnovation.com

Six Sigma & 

Business Innovation

P
ra

v
e

e
n
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u

p
ta

Outsource Quality  
and Compliance

Quality/Environmental  
Management and Engineering

ISO/CFR/GMP/FDA/ICH Compliance

Auditing, Training, and Support

www.OutsourceQualityandCompliance.com
www.ShafferProcessConsulting.com

336.689.8625

Trouble in China?

Michigan
269-944-1914

China
86-769-22425547

Give us a call.
Six ASQ certifications at your service.

Shanghai-American Quality Services
Michael Mead, Ph.D., President

IMDSDATA.ORG
We are one of the leading consultants 
providing solutions for IMDS reporting.

We use Gotomeeting.com to train you.

704-293-6789

Are you in a bind at work? Are 
you looking to clarify a term or 
methodology? Have you run into 
a problem where nobody seems 
to have the answer? Do you 
wish you had a quality mentor? 
Someone you could turn to 
when you run into a roadblock?
 You do. 
QP’s experts will provide 
answers and insight to your 
toughest quality queries. Simply 
e-mail your situation, question 
or problem to editor@asq.org, 
and QP’s subject matter experts 
will offer their sage advice in our 
Expert Answers department.

Your 
Quality 
Advisor



selecting the correct sample size is 

often the most difficult aspect of any proj-

ect. Rules of thumb are important because 

they promote discussion that facilitates the 

selection of an optimal sample size. 

The three key components of sample-

size selection are:

1.	 How accurate or confident you need to 

be: This is based on the alpha/beta error 

you select. If we need to be only 50% 

confident (flip a coin: α = 0.5), then the 

next two components don’t matter. A 

sample of one would suffice.  

2.	 How precise you need to be: Precision 

relates to the ability to understand the 

variation in the data. If the data can’t 

vary at all, then the other two compo-

nents don’t matter. Again, a sample of 

one would suffice.             

3.	 The differences you are trying to mea-

sure: Larger differences allow for easier 

decisions. If the differences you are 

trying to measure are enormous—for 

example, red versus blue or 0.1 versus 

100,000—then the other two compo-

nents don’t matter. A sample of one 

would suffice.   

Of course, assumptions always apply, 

and many other considerations affect 

sample-size selection. 

These considerations include: sampling 

cost, purpose, approach, method, capturing 

a reasonable amount of data variation, the 

type of model being developed, the under-

lying data distribution—such as normal 

or exponential—and the type of statistical 

tools being used. 

Rules of thumb
I developed and named all but the last rule 

of thumb in the following list:

•	 Trial-and-error sampling (≥ three 

samples): Pick three pieces of each 

sample to compare new and old data to 

be approximately 80% confidence in the 

results.   

•	 Design of experiments sampling (≥ 

eight samples): For most manufactur-

ing situations in which differences to 

be tested are typically large (reason-

able extremes), test costs are relatively 

high and desired statistical confidence 

is low (for example, turning knobs on 

machines). A Taguchi L8 or 2^3 full 

factorial design will likely produce high-

confidence results using only eight or 

more samples. 

•	 Central limit theorem (CLT) sampling (≥ 

30 samples): Picking samples in groups 

of 30 or more will take advantage of the 

CLT and will ensure data normalcy in 

the distribution of those groups. Note 

that a single sample of 30 doesn’t use 

the CLT. 

•	 Reliability sampling (60 samples): Per 

Beta tables, 60 samples without any 

failures equates to 95% confidence in 

95% reliability.

•	 Shewhart sampling (≥ 100 samples): 

When developing statistical process 

control, Shewhart recommended that 25 

sets of four samples be taken as a rule 

of thumb to assess process stability.

•	 Human survey sampling (≥ 500 sam-

ples): To capture a reasonable amount 

of human variation—such as race, 

religion, location, sex and age—rules 

of thumb vary between 500 and 2,000 

samples.

•	 STRUT sampling (various): Calculated 

using a formula outlined in “STRUTS: 

Statistical Rules of Thumb,”1 in which 

and

			                 
.

Some advice
Again, use these rules for planning and 

discussion purposes only. They might not 

apply to your situation. There are a lot 

of ways to accurately calculate samples 

sizes. Statistics books have paramet-

ric formulas and tables for just about 

any distribution type, or you can do an 

internet search for “sample size calcula-

tor.” Additionally, you can use the rule of 

threes outlined in Tony Gojanovic’s QP 

article.2  QP

References
1. Gerald van Belle, “STRUTS: Statistical Rules of Thumb,” 

Departments of Environmental Health and Biostatistics, 
University of Washington, 1998. 

2. Tony Gojanovic, “Zero Defect Sampling,” Quality Progress, 
November 2007.
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Sample Wise
Settling on a suitable sample size for your project is half the battle

There are lots of ways to 
accurately calculate sample sizes.   

kim niles is an adjunct instructor 
through San Diego State University 
and the University of California in San 
Diego (UCSD), as well as a quality and 
statistical consultant in San Diego.
He earned his master’s degree in 
quality science from California State 
University in Dominguez Hills. Niles is 

an ASQ-certified quality engineer and Six Sigma Black Belt, 
as well as a UCSD-certified Master Black Belt. He is a fellow 
of ASQ.

Back to Basics    BY kim niles

n = 16
∆2

∆ =
µ1 − µ2

σ



The Balancing Act of
Handling Industry Challenges

Complex manufacturing, supplier 
and distribution management, 
increased regulatory scrutiny, 
the need to streamline 
processes and much more.

Streamline complex regulatory 
processes, achieve control, improve 
quality and reduce risk, while optimizing 
your operations, cutting costs associated 
with production, and improving delivery 
and time to market.

TrackWise® is the only industry 
enterprise software which provides a 
fully integrated solution, implementing 
all key quality and compliance areas:

Trust the industry 
leader in compliance
and quality management
software solutions.

✔  Deviations / Investigations

✔  Corrective and Preventive Actions

✔  Customer Complaints

✔  Regulatory Reporting

✔  Change Control / Management

✔  Audits / Self Assessments 
       and Supplier Quality 
✔  Document Management

✔  Employee Qualification
       and Training Management

®

Improving the Quality of your Business

U.S.
732.203.0400
info@sparta-systems.com

International
+972.3.755.4040
info-europe@sparta-systems.com



2300 E. 14th St.   •   Tulsa, OK 74104   •   USA   •   (918) 749-1119   •   Fax: (918) 749-2217   •   info@statsoft.com   •   www.statsoft.com

© Copyright StatSoft, Inc. 1984-2009StatSoft, STATISTICA is a trademark of StatSoft, Inc.

StatSoft offers a large selection of desktop and web-enabled, 
enterprise-wide solutions for manufacturing and other applications, 
supported with installation and training services by a network of 24 
full-service offi ces on all continents.

Australia:  StatSoft Pacifi c Pty Ltd.
Brazil: StatSoft Brazil Ltda.
Bulgaria: StatSoft Bulgaria Ltd.
Czech Republic: StatSoft Czech Rep. s.r.o.
China: StatSoft China

France: StatSoft France
Germany: StatSoft Gmbh
Hungary: StatSoft Hungary Ltd.
India: StatSoft India Pvt. Ltd.
Israel: StatSoft Israel Ltd.

Italy: StatSoft Italia srl
Japan: StatSoft Japan Inc.
Korea: StatSoft Korea
Netherlands: StatSoft Benelux BV
Norway: StatSoft Norway AS

Poland: StatSoft Polska Sp. z o.o.
Portugal: StatSoft Iberica Ltda
Russia: StatSoft Russia
Spain: StatSoft Iberica Ltda

S. Africa: StatSoft S. Africa (Pty) Ltd.
Sweden: StatSoft Scandinavia AB
Taiwan: StatSoft Taiwan
UK: StatSoft Ltd.

STATISTICA Enterprise / QC takes Six Sigma and Process Improvement to the next 
level by integrating with your data repositories and delivering comprehensive 
analytics and reporting to targeted user groups. Visit www.statsoft.com.

Start reviewing color-coded dashboard summaries: 

Business Benefi ts
STATISTICA Enterprise Monitoring 
& Alerting Server (MAS) provides a 
highly effi cient approach to monitor-
ing and an unlimited number of key 
parameters, empowering decision 
makers to be continuously informed 
and to take immediate actions. 

Stop reviewing endless charts:

Start reviewing color-coded das

Enterprise Monitoring 
 provides a 

highly effi cient approach to monitor-


