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Five questions for Iñigo San Millán

[1]

[2]

Iñigo San Millán knows how athletes think and what they feel because he has been there, first as a soccer player with
Real Madrid and then as a professional cyclist. So his transition to sports medicine and research on making the human
body perform at its best was a good fit.

“My passion when I was an athlete was to understand how the human body works. To train better, increase
performance, make my engine better. All of that led me to this career,” San Millán said. “I said the day I retire (from
cycling) I want to continue working with athletes. Being a former athlete, I speak the language, I have every single
feeling that athletes go through from joy to tears to pain.”
After working for 20 years as an exercise physiologist and sports medicine adviser for professional teams and elite
athletes, he came to the University of Colorado, where he is director of the Sports Performance Department and
Physiology lab at the new CU Sports Medicine and Performance Center at CU Boulder, as well as an assistant
professor in the Department of Physical Medicine and Rehabilitation at the CU School of Medicine at the Anschutz
Medical Campus. He still works with elite and recreational athletes, but also uses his knowledge of the human body to
promote health and wellness.
The folks at his Sports Performance program and Physiology Lab worked with several Olympians before they departed
for Rio de Janeiro for competition, including CU alumni and track stars Jenny Simpson and Emma Coburn; 100-meter
world champion swimmer and Olympic silver medalist James Magnussen; and Lea Davison, who is representing the
United States in mountain biking after placing second in the world championships. (Read more[3] about CU at the 2016
Summer Games.)

San Millán, along with his colleague John Hill from the School of Medicine, also developed a methodology to measure
glycogen and is working with USA cyclists using this technology. Glycogen, a form of energy storage, previously was
measured with a muscle biopsy.
“Now we can scan your muscle with high-frequency ultrasound and within 10 to 15 seconds, we can give you your
measurement, sort of like a gas indicator in your car,” he said. He also took his methodology to the hospital’s ICU and
is trying to use it to help critically ill patients, which he has shown to have little or no energy to continue fighting for
survival. “We think this can have tremendous applications with critically ill patients and emergency medicine.”
San Millán still bikes several times a week and plays soccer with a coed team.
“I always find time to exercise,” he said. Every summer, he returns to his native Spain for the running of the bulls, a
feat he has enjoyed since his teens. He doesn’t run in Pamplona, where he said the danger comes from tripping over
other people, but in different areas of the country, where “you can control when you get out of there.”
1. At the Human Performance Laboratory, you use high-tech tests to help elite and recreational athletes and
overweight people find the right exercise “fit” for them to improve performance, get healthy or lose weight.
Explain your methodology and how science helps all of these people.
We work in four areas. First, we work with elite and professional athletes, including Olympic athletes. They come here
with their coaches and we work with them to individualize and recommend specific training programs. We monitor them
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for training and fatigue, and we try to improve their overall performance. The second field we work in is for your
recreational athlete. Especially in states like Colorado, there are thousands of people who are entering a triathlon or
half-marathon or a century ride every week. This is your typical 30- to 60-year-old who has a goal of becoming
competitive. Before, they were jogging around the block for fitness purposes, and now they really want to quality for an
event or be the fastest in their group category or improve their personal best. The majority don’t know how to train or
what to eat; we give them guidance and programs to follow.
The third area concerns health and wellness, specifically exercise as medicine. This is a new area that we’re very
excited about because we have the first program on campus for exercise as medicine. About eight years ago, the
American Medical Association and the American College of Sports Medicine got together to launch a new program
called exercise as medicine. The idea was that we have to do something different, think out of the box, and not just
give people pills and more pills. We know that exercise helps prevent a majority of diseases that are chronic and noncommunicable. The idea is to prescribe exercise instead of pills. Now we are applying that philosophy with
individualized and personalized exercise programs for people with Type 2 diabetes or pre-Type 2 diabetes or for obese
or overweight individuals that need to lose weight but for whom nutrition alone won’t do it.
We know that mitochondrial dysfunction is behind the pathogenesis of many metabolic diseases like Type 2 diabetes
and obesity, and also behind the pathogenesis of cardiovascular and even Alzheimer’s disease. Now it is called cardiometabolic disease because about 80 percent of patients share the diseases. We also know that mitochondrial function,
which produces the energy currency of a cell and regulates cellular metabolism, is the best mechanism for
performance in elite athletes. We also know that elite endurance athletes – 100 percent of them – are the only
population that doesn’t exhibit acquired forms of cardio-metabolic disease, yet there are no other humans on the
planet that eat as much sugar or carbs.
I’ve been working with this population for 20 years and I know what mechanisms protect them from disease, and we
are using that knowledge to help us to understand why those mechanisms are faulty in people with Type 2 diabetes, for
example. In other words, I believe that we can never get to understand imperfection if we don’t understand what
perfection is in the first place, and elite endurance athletes represent the perfect physiology and metabolism.
One of the things I have developed is a methodology to measure mitochondrial function and metabolic flexibility, a new
term. I presented my work in Germany in Berlin at a mitochondria conference and it was well-received – they didn’t
throw tomatoes at me. We are applying that methodology here in the lab, and we are very excited because we are
pioneers in the area. In essence, we measure metabolic flexibility and mitochondrial function to see how well it is
working. We know that the only method to improve mitochondrial function is exercise, so if the function isn’t working
well, we adjust the exercise dose accordingly. That is the whole concept of exercise as medicine: individualizing and
personalizing exercise intensity and duration because there is no one-size-fits-all when it comes to training and
improving mitochondrial function. We know that so many people lose weight, for instance, but then gain it all back. It
doesn’t work because the program they were following wasn’t sustainable.
Our program is always a two-year process, especially for people who haven’t exercised in recent memory or 10 or 12
years. We hold their hands for one year, closely monitoring what they are doing. I always say that you have to imagine
that you have a potato field and you want to plant a vineyard there and produce great wine. First, you have to get rid of
the potato field. Then you have to plant and water and aerate for a whole year. You won’t have a harvest that year, but
toward the end of the year, you’ll see flowers and young vines. The first year of our program is about changing things
little by little. The second year, you reach stability. We hear about extreme diets and extreme exercise and we know
that none of those work because they don’t create sustainability. You ask people if they can do these things for the
rest of their lives and the answer is, “Hell no,” so there you go. We cater to each individual and monitor them so the
program is sustainable and enjoyable.
The final area we are working in is research and development. We’ve been contacted by companies to help with
innovative products. There’s a revolution in the fitness and health world thanks to wearables and biosensors. Most
wearables measure metabolism and we are experts in that area. We also have access to those populations – from
world-class athletes to people with disease. We’re entering contract negotiations now to perform R and D with some of
the big players and start-ups in the market.
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2. You’ve trained world-class athletes in numerous sports. During each Olympics, we watch amazing feats of
performance. How does 31-year-old Michael Phelps continue to win races against younger athletes? Does it all
come down to proper training or does something else play a role?
As a whole, there is a shift happening across all sports. We’re seeing people who are peaking or getting their best
results in their mid- or late 30s. There are two reasons for this. First, there used to be this mentality that says when you
hit 30, you are old. Some of these athletes had been swimming since they were 6 years old, but once you finished
your college years, there really wasn’t a way to continue as a professional. People wouldn’t give you a contract and at
some point, you had to make a living. The whole dogma was that at age 25, you couldn’t perform as well and had to
quit your sport. That’s one area that has been proven wrong, and now, there are more professional opportunities for
older athletes.
Additionally, training is better and sports science is better so that athletes can recover better throughout their careers.
Training and nutrition is better monitored so careers can be extended. For an athlete that gets injured, and needs
surgery or rehab, the techniques are better and guarantee better outcomes. Of course, Michael Phelps is an incredible
athlete, too, so he can continue getting great results.
3. What is the toughest sport(s) to excel in? Is there a limit to human performance?
Individual sports across the board are very difficult, both because of the physicality and the mental aspect. Team sports
have two advantages: all of the weight of performance is not on you all of the time and practice is usually much shorter.
Mentally, if things go well, everybody’s happy; but if things go wrong, it doesn’t all rest with you, its spread over the
entire team. With the individual, if things go wrong, everything is on your shoulders, and mentally, it’s hard to come
back from that.
As for a limit, I think there has to be a limit to performance, and maybe, in some sports, we are almost there. If you look
at the last 20 to 30 years, the improvements in performance have been minimal. Finish times aren’t 10 minutes faster,
but maybe 1 minute faster. In the 100-meter swim, for instance, world records aren’t being beaten and improvements
are measured in tenths of a second. In team sports, however, we’ve seen huge improvement. Sports like cycling and
running are 40 years ahead of many sports, whereas sports like football are still in prehistoric times. Team sports are
starting to show improvement and now players are faster, leaner, better athletes.
4. Doping is a hot topic in the Olympics, especially because of charges against Russian athletes. Does the
specter of doping mar the reputation of all athletes?
The whole evolution in sports science means athletes train better and recover better and that has really helped
athletes. Unfortunately, doping has always been there and I guess it always will be. It is inherent human behavior –
whether in sports or politics or other fields of life – that someone wants to cut corners and cheat. But in sports, there
are more measurements out there and more sophisticated equipment to detect doping and help guarantee a more level
playing field.
5. You’ve worked with so many athletes. Have you received a gift from one of them that has special meaning
for you?
I’ve been lucky to work with athletes over the years and so we have multiple jerseys and shirts from them that are
signed. But one of my favorite things I have in my office is something my wife gave to me. It’s a picture of Leonardo da
Vinci’s inventions. He was an incredible personality, an architect, he studied anatomy and science, and he was a
painter and musician. He performed all of these at high levels. How many times have we been told, “You cannot do
everything; you have to focus on one thing.” But da Vinci said no to limits and so the picture reminds me that we
should not place limits on ourselves.
[4]
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Sarah Semple Brown named to CU Design Review Board

[5]

University of Colorado President Bruce D. Benson has appointed renowned Denver architect Sarah Semple Brown to
CU’s Design Review Board, which provides review and advice regarding capital planning and development projects at
the system’s four campuses.
She is the co-founder and design principal of Semple Brown Design, where she has sustained a high level of design
excellence since the firm’s establishment in 1982. Her influential body of work is noteworthy for caliber of design as
well as for the remarkable success she has demonstrated within a diverse range of project types and scales.
Semple Brown’s award-winning body of work includes several of the state’s highest-profile locations, such as
Denver’s Larimer Square, the Ellie Caulkins Opera House, the Temple Buell Theater, the Denver Pavilions renovation,
the Kenneth King Performing Arts Center at the Auraria Campus, Euclid Hall, the Parker Arts, Culture and Event
Center (PACE) and many others.
A prominent leader in the regional design community, she advocates for design rooted in timeless fundamentals and
she leverages her influence on behalf of the profession. She is a frequent participant at critiques for design studios at
the University of Colorado Denver.
Semple Brown is a fellow of the American Institute of Architects (FAIA) and a member of the Colorado AIA (2014-15
Conference Chair) and Downtown Denver Partnership.
She has been appointed for a five-year term on the CU Design Review Board, joining Donald H. Brandes Jr., Richard
H. Epstein, Victor Olgyay, Michael O. Winters and Teresa Osborne, ex officio, director of capital assets for CU.
It is the second-oldest established academic and higher education review board in the United States. Past members
include Hideo Sasaki, Bill Muchow, Dwayne Nuzum, Eldon Beck, John Prosser, Jerry Seracuse, Candy Roberts and
many other noted architects, landscape architects and planners.
The DRB guides the planning and design of all four campuses according to their respective master plans, planning and
design guidelines, and the specific development program.

CU Anschutz speaks in support of its community

Changes coming to UCCS parking lots

[6]

[7]

Attend a 529 college savings talk, leave with a $25 account

[8]

Learn more at these upcoming lunch talks: CU Boulder: noon-1 p.m. Aug. 16, University Memorial Center, Room 247
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CU Anschutz: noon-1 p.m. Aug. 18, Education 2 North, Room P28-1202 UCCS: noon-1 p.m. Aug. 23, Osborne
Center for Science and Engineering, Daniel’s K-12 Room CU Denver: noon-1 p.m. Aug. 24, CU Building, Room
BUS-4500 Gates Classroom Register today[9]
One factor can make a child seven times more likely to attend college: having a college savings account in their name.
“That’s across all socioeconomic lines. It doesn’t even matter how much is in the account, just as long as they have
one,” said Melissa Marshall, an employer plan adviser at CollegeInvest.
Employee Services will host talks about CollegeInvest’s 529 college savings accounts on each CU campus starting
Aug. 16, with lunch provided at all sessions. CollegeInvest, a nonprofit division of the Colorado Department of Higher
Education, is dedicated to breaking down the financial barriers to attaining post-secondary education through taxadvantaged savings accounts, scholarships and matching grants.
The talk will outline costs of college, the advantages of saving through a 529 account and how to enroll.
Marshall starts the discussion with an overview of college education costs in-state, out-of-state and at private colleges,
and gives 5-, 10- and 18-year cost projections for each. She presents information on the overall savings realized by
borrowing versus saving to pay for an education. Quick teaser: CollegeInvest estimates saving in advance can reduce
the overall cost by half.
That’s where 529 accounts come into play: These tax-advantaged college savings accounts allow account owners to
set aside money for a beneficiary. Typically, this is a parent or grandparent saving for a child or grandchild, but it’s not
uncommon to be your own beneficiary. Accounts are free to open, there’s no annual fee and you can deposit money
as you see fit.
Colorado is one of a few states to give residents a dollar-for-dollar tax deduction on their contributions – with no limit.
“If you make $50,000, you could deduct the entire $50,000 on your state income taxes,” Marshall said. “It’s a great
benefit.”
When the beneficiary is ready to use their 529 account, they can do so at a university, community college, trade school
or vocational school in almost any state or country.
“Really, the bottom line is, if the institution you are attending accepts federal aid, they will take your 529 dollars,”
Marshall said. “I’ve known people who’ve used it to get their yoga certification. I know someone who’s using it to get
their brewmaster’s certification.”
The qualified educational expenses don’t end at tuition, room, board and books. Money can cover expenses such as
transportation to school; required equipment like laptops, WiFi or art supplies; or even for room and board if the student
lives at home. Withdrawals are self-reported, but CollegeInvest strongly encourages users to save all receipts.
If, for some reason, your beneficiary doesn’t go to college, the beneficiary can be changed. If that’s not an option, the
account owner can withdraw the money, paying taxes on interest earned and a 10 percent penalty on that interest,
Marshall said.
For lower- to middle-income families, matching grants and scholarships are another advantage to opening a 529
savings account. For children 12 and under who qualify, a matching grant will pay up to $400 a year for five years.
Qualifying high school graduates can receive a $2,000-per-year scholarship for four years. Both are funded by
CollegeInvest partners Vanguard, Legg Mason, MetLife and First Bank.
“You don’t have to write essays. You don’t have to do anything other than be a CollegeInvest account owner and
meeting the financial considerations of what’s considered middle-to-lower income,” Marshall said. “If you have both
those things, you are guaranteed to get the grant and the scholarship.”
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Getting started is the most important thing, Marshall said. With that in mind, CollegeInvest is putting its money where
its mouth is: Each person who attends the campus 529 talks will receive a $25 starter account for each of their
beneficiaries.
“That’s per account opened,” Marshall said. “If you have three kids and you open three accounts, we’ll put $25 in
each account for them.”

$1 million gift to BioFrontiers Institute to aid graduate students

[10]

Tenure list: August 2016

[11]

At its meeting Wednesday at 1800 Grant St., the CU Board of Regents approved 11 appointments with tenure.
Unless otherwise noted, appointments are effective Aug. 15, 2016. The faculty members are:
University of Colorado Boulder
William Aspray, Information Science, College of Media, Communication and Information Lecia Barker, Information
Science, College of Media, Communication and Information Gang Cao, Physics, College of Arts and Sciences Mileidis
Gort, School of Education, effective Sept. 1, 2016 Miles Kimball, Economics, College of Arts and Sciences, effective
Sept. 1, 2016 Tara Knight, Critical Media Practices, College of Media, Communication and Information Seow Ting
Lee, Advertising, Public Relations and Media Design, College of Media, Communication and Information Ramesh
Mallipeddi, English, College of Arts and Sciences Deborah Palmer, School of Education Matthias Steup, Philosophy,
College of Arts and Sciences Boswell Wing, Geological Sciences, College of Arts and Sciences

Something Queer, LGBTQ back-to-school event, set for Aug. 18

[12]

Something Queer, an LGBTQ back-to-school event, invites faculty, staff and allies from CU Denver and the Anschutz
Medical Campus to gather for a show of solidarity from 4 to 7 p.m. Aug. 18 at the Lawrence Street Center’s Terrace
Room.
The event, an annual occasion planned by LGBTQ+ faculty, is sponsored by the Office of Diversity and Inclusion.
“I’m looking forward to sharing thoughts about the value that our LGBTQ+ faculty and staff add to our educational
environment,” wrote Brenda Allen, vice chancellor for diversity and inclusion, in a communication.
Light refreshments will be served. The event is open to CU Denver and CU Anschutz Medical Campus faculty, staff
and their guests, and will include time for socializing and community building.
“Given the violence displayed in Orlando this summer, we hope that this event can serve as a time to heal and support
each other,” Allen wrote. “We remain dedicated to enriching the educational experience on our campuses by
maintaining a climate of inclusiveness, respect and understanding for everyone. This is an institutional commitment
and a responsibility that we all share.”
Event schedule:
4-5 p.m. – Presentations by LGBTQ community groups and CU Denver’s Center for Faculty Development 5-5:15 p.m.
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– Remarks by Brenda J. Allen, Ph.D., Vice Chancellor for Diversity and Inclusion 5:15-7 p.m. – Conversation and
community
Admission is free; RSVP is requested[13].

CU Connections resumes weekly publication

[14]

With today’s issue, CU Connections resumes its regular weekly publication schedule for the new academic year.
A new edition appears each Thursday morning throughout the year. For part of the summer, new editions appear every
other week. Connections will not publish new issues on Nov. 24 (Thanksgiving), Dec. 22 and 29.
Deadline for submissions is noon Friday before each Thursday’s publication. Questions: Contact Connections editor
Jay Dedrick, jay.dedrick@cu.edu[15], 303-860-5707.

Bakari named vice chancellor for student success

McMahon honored with asteroid naming

[16]

[17]

Fields’ new book: ‘Sports Celebrity and the Laws of Reputation’

[18]

Clambey named director of Flow Cytometry Shared Resource

Seven faculty tapped as ethics fellows

[19]

[20]

Three cancer investigators receive grants

[21]
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