
Stuart: Thank you. The 
subject today is ‘Struc-
ture and Function of the 
Age Group Program,’ 
and when John Leon-
ard asked me to speak 
on an Age Group pro-
gram, it was because the 
clinic hasn’t had a big 
team present the Age 
Group program, so I am 
still trying to figure it 
out if it’s a structure and 
function of our Age 
Group Program or the 
structure and function 
of what an Age Group 

Program is supposed to be. And, if there’s a big difference there, so I will 
talk a little bit about our Age Group Program and toward the end we can 
open up and if you want a question and answer and talk about share some 
ideas of what maybe some good things with your Age Group program or 
some Age Group programs in your area. 

I have got a few slides, hopefully not too cluttered. We do have a 
big Age Group Program and there’s some unique characteristics 
to it that I will talk to. We have some challenges, but they are good 
challenges. We opened our facility in 2014 in Frisco, Texas. It’s an indoor 50 
meter pool with a three lane 25 yard teaching pool. When we opened, 
we had about 400 club swimmers; it was previously known as Frisco 
Aquatics. Previous to that, Frisco Aquatics had about 150 swimmers 
as of about 2009. Then it grew to 400 swimmers in the summer of 2014. 
When we opened, we had the 400 swimmers and then we started our 
SwimAmerica program from scratch. Today, we are about 150 
swimmers on the team with 850 in SwimAmerica. We have an 85% 
attrition rate from graduation of SwimAmerica to the team and that’s a 
challenge, but it’s a good challenge. 

When we opened SwimAmerica in 2014, we went all 10 levels and the 
challenge that that presented is our swim team members that first year 
actually went down. Most of the trials that were coming in were go-
ing to SwimAmerica because level 10 of SwimAmerica is 300 yard free-
style and 100 yard IM. Unless they had some real solid competitive 
experience, those kids were going into Swim America that first year 
and some team members went down. Once SwimAmerica wrapped 
up, then everything started coming up. This is where we are today. 
Approximately two years ago, we took levels nine and 10 of 
SwimAmerica and moved them to the swim team. As you’ll see in a 

minute, that is not what we call pre comp. We still teach the basics of all 
levels nine and 10. But, now they are part of the swim team. They have a 
little bit more expanded practice time to give them a little bit more to get 
them ready for the team.

We show a little bit of a shift there. Our philosophy with our Age Group 
Program is we want to structure it to where athletes are motivated to 
advance incrementally from the novice level through the age group 
and senior levels in order to optimize success in peak mature years; 
everything’s about the long term and development. Then I will go through 
how we implement our age group program. The first thing is it starts 
with an athlete progression. If they come out of our pre-comp and they 
stay in the program from an early age, they will go up the side, what 
we term as an ‘A track,’ and if they are late to the sport, or they are 
doing other activities when they are younger, which is fine and which is 
strongly encouraged these days, and maybe they are just not they are 
coming once or twice a week, then they go up that left side. Then, at some 
point, if they get serious with swimming, they can they can jump into the 
mainstream.
                                  (cont. on pg 4)
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We have two tracks. One’s a little bit more committed and they 

participate more than others. But if they are not ready to participate 

fully, that’s okay, we have some other groups. What we just saw is we have 

an age group developmental level. Then they progress to an age group elite 

level. Then there’s a senior developmental level for late bloomers and then 

our senior Elite. This is a little busy, but in our athlete progression it’s a whole 

packet and it goes to the membership and it breaks down every level and 

group and gets as detailed as possible about what each group is about. I 

have taken that information and just put it into a spreadsheet and to try 

to explain each level. The groups are listed on the left. The primary devel-

opmental track from pre-comp all the way through National. Then the one 

on the bottom is more of the developmental track, the Late Bloomer track, 

when they come in a little bit later 

Sometimes there will be 12 and 13 year-olds coming out of Swim-

America that are a little bit old for those younger group. So, we 

created some senior groups that are kind of an extension of what we do 

in the Age Group program. You’ll see their ages in ideal numbers in the 

group practices per week. The other thing we do in the in the age group 

progression is we break down how much kicking, how much skill work, 

and how much swimming should ideally be in that group. Then the 

approximate yardage, but that can be pretty variable. Then the progression 

to the next group and then the number of groups in that level, and then the 

total number. So for instance, Bronze has seven bronze groups totaling 163 

kids. I think at the bottom, if I totaled those numbers all the way to the right, 

it’s about 840. If you do the math from pre comp to age group one, I think 

it’s about 500 of our swimmers who are 12 and under. 

Our quick growth is because we are in a really booming area of the country 

and fortunate to be right in the middle of one of the fastest growing school 

districts in the country. We just caught this wave. Sometimes we are ahead 

of the wave and sometimes we are behind it. But the fast growth is there 

and what you really want to see in your program is just this nice pyramid of 

development down here up to a National group. We are at a point right now 

where we have this big wide base, but then it kind of goes like that. Because 

we haven’t really been around too long to really develop those older kids. 

We just have a really big influx of younger kids that we are trying to accom-

modate. We are pretty full. Our whole LSC is pretty full of kids on all the 

teams and we do have waiting lists. There is a point where we have to ask, 

‘How do we have to prioritize? Can we be all things to all people?’ If things 

have to move or go away, how do we do that? Those are difficult decisions. 

To make all this work, we feel like there has to be continuity and 

connection within every group and every movement; from seven bronze 

groups, 12 pre comp groups, four age groups, it’s all got to tie in. The first 

thing we do is season planning for each group and each group at each 

level works off a season plan. Each plan is modeled and emanates from the 

national group plan. They all have a national group plan that’s pretty basic, 

but it’s on a spreadsheet. It will highlight practices per week, cycles, energy 

systems, yardage, all that. Each group will model after that. Now, we get 

down to the lower groups and a lot of that is more teaching based in the 

older group. It’s more training based. The season planning for our lower, 

more developmental groups, it more about coordinating a four or five week 

cycle and getting everything into those cycles. You want to teach all the 

strokes, all the skills, and making sure that we are getting everything in and 

it’s there’s not much training there or energy systems. 

It’s more of a teaching based platform and if you are familiar with Swim 

America, they run off a pretty strict template, where a level six kids are 

typically coming twice a week now go to level six. Thiers have some specific 

skills that they need to learn in level six and the instructor has a card and 

they are going to go 10 minutes of this skill, 15 minutes of this skill, five min-

utes of this skill; boom, boom, boom. They are going to do that every day. 

Then at some point, they are going to test that and they are going to make 

it and they are going to ring the bell and they are going to go to the next 

group. When they get to level seven, it’s a template of the next skills. We 

try to set up like that. When they come out of swim America, they are still 

following this template of skill work. Now, when they get up to pre comp 

and bronze, it’s going to be much more dynamic. It’s not going to be the 

same thing every day, but we do work with our younger groups to have a 

template. 

It’s 10 minutes of warm up and then the next 20 minutes is a very specific 

skill- backstroke, breaststroke, back to rest turns, or whatever it is that day. 

They go off of whatever the plan says and then maybe it’s 10 minutes of 

kicking. Then maybe it’s a bathroom break and then it’s back for a swim set. 

Then games and related fun, giving our coaches structure within their prac-

tices, but also with the freedom to coach the way that they need to coach 

to their strengths. Then it just keeps going. Then each group has weekly 

planning and coaches work together at each level to create common goals 

for each week. We have weekly staff meetings. From my perspective, I try 

to make those staff meetings more about coaching and planning of what’s 

going on a deck and not so much about meet sign ups and stuff that hap-

pens off the deck. I want these meetings to be more about what we are 

doing on deck. 

We meet every week and we talk about what we what we are doing. I want 

coaches in each level to work together and really bounce ideas off each 

other. In our development packet, we have all the drills that we do that our 

age group coaches create, and we have what we call ‘go to drills.’ These are 

the drills that we want to see. All groups do periodically rotate through; all 

the coaches do them. If coaches want to expand with our drills, they can. 

If they work, great. If they don’t work, then throw them out and don’t tell 

me. Whereas, if they do come back to everybody and say, “Hey, this really 

worked this really worked,” I want to know that. We are always going back 

to the same drills over and over. When kids move up, they move up to the 

next group and they are the same drills plus new ones. When they move up 

groups, it’s probably 80% of everything they already know. We do all the 

terminologies the same way, all the expectations are the same. There’s 10 or 

20% new stuff that they are learning in that group. 

Each coach should work off a daily template. We talked about that a little bit 

and when we have some newer coaches, instead of just throwing them out 

on the deck, we will actually write practices for them for a while until they 

really understand the whys. Once they get it, then we will ask them to create 

something and create a template that you might want to work off of. This is 

related, vertical and horizontal continuity. We talked about every group has 

a plan that comes from the National group. 

All the teaching and training in one day, a lot of the focus should be on 
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what’s going to happen at the next group and preparing for the upper level. 

If the group above them is doing hundreds on 1:20, the coach has to see 

that if they are going to be successful in that group; they have to work to-

ward those skills. 

Coordinated throughout progressions. This slide is very similar to 

the last one, but I kept it in there. Horizontal continuity, when we 

have several different practice groups with dif- ferent coaches at 

different times. We want all those groups doing the same thing. We 

don’t like to see one group doing more yardage, one group doing more 

technique, or one group doing more speed work. We have noticed that 

over time, sometimes we want to coordinate those groups. They are all very 

similar. If a child moves groups from bronzes two and goes over to bronze 

six, there shouldn’t really be any adaptation that is that hard. They should 

just pop right in. It’s not the exact same thing that they were doing, but very 

similar in terminology and in the expectations and in this basic structure 

of the group. We really work hard as a staff to get together and coordinate 

and talk about what they do and, again, coaches have flexibility on practice 

design but it is anchored in a master plan. 

We want to encourage coaches to be innovative and to coach to their 

style; own it. We don’t want to foresee what they are doing other than 

an outline. Other considerations is the Age Group program should 

be instructional, fun, and an enjoyable experience for all athletes. We 

want them to have fun, that has to be productive. I saw Dr. G a couple 

of hours before the talk and he asked me, “What are you speaking on?” 

I said the importance of anaerobic over distance training for 10 and 

Unders. The look on his face for about two seconds was priceless. Now, we 

are going to talk about how progress should be measured via what athletes 

achieve and learn and practice sessions. This is a big one. This is an observa-

tion I have made over the years and it permeates up through the senior pro-

gram. As coaches, we work with our athletes every day. We are right there 

with them and we watch them fail and we watch them succeed and we 

watch them develop and mature. 

Sometimes we are seeing success and they are locked in and they are 

trying to do what they can do to get better, then we’ll go to meets 

every four or six weeks. We’ll have bad meets and we’ll have a good 

meet and we’ll have bad swims and we’ll have good swims and it is just 

a process. With coaches and, hopefully, with swimmers what happens 

at a meet happens in a meet but if we are engaged every day in our 

practice sessions and we are moving forward, that’s a good thing. Par-

ents go to meets and they will go to practices usually. Here, we are moni-

toring progress on a day to day basis. Here’s parents who are only going 

to summits and monitoring progress meet to meet to meet. That’s an 

educational gap, the athletes first have to understand it and I think they 

do get it once you lay it out. For the parents, it takes a little bit longer, 

especially when the athletes get older and they start training 

harder and their work meets are now in-season meets. It’s the training in 

between those meets that is the focus. 

Even young age groupers will get to meets and usually improve just 

because they are growing and getting stronger every day. At some 

point that slows down, but it goes back to what they do every day. That 

is what’s going to shape them as athletes. Them going to meets and 

get faster and faster and faster, but if they are not really doing what 

they should be doing on an everyday level, it’s going to catch up to 

them. Building on just one skill at a time, just building off each skill, 

teaching prop- er technique to swim correctly, taking that technique and 

correcting their swimming and trying to extend it over a longer interval or 

a longer distance and then finally, taking that and trying to get faster. We 

teach distance per stroke before stroke rate, you don’t get much in a stroke 

rate when they are younger. It’s all about how far can they go with each 

stroke and to me a lot of drills are about improving their distance per stroke. 

Another area we talked about was when we correct or identify stroke work 

or what to correct and what not to correct. When you look at a swimmer 

and you see something, go to the most basic thing that you see and fix that 

first. Whether it’s streamlining, body alignment, or head position because 

there’s probably 12 or 13 things going wrong in any given stroke at any one 

time and you can’t fix all of them. I will start with the basic things first and 

then work from there. Sometimes you get one or two basic things right and 

it takes care of six or seven other things. Anybody here play golf? No matter 

how good you are in golf, if you go to a new instructor, you can be a begin-

ner and intermediate or Pro, they are all going to start with the same thing 

probably posture grip alignment. It’s the same thing in swimming, always 

go back to the foundation fundamentals of what they are doing. 

I had a parent meeting one year.  Parents always want to know 

how their kids are doing, what they are doing, and when they need 

some practice and I told him, ‘If you want to know how your child is 

doing in swimming, watch them in the water and watch them push off a 

wall. Just watch them push off a wall. You don’t even have to watch him 

swim. How they do that will tell you a lot about where they are.’ Ath-

lete group assignments should be based on the potential ability of the 

athlete, not necessarily on dedication or commitment. This is 

something where we are learning and identifying in our program 

right now. Some kids are more talented than others, some swimmers 

are more dedicated than others. We have recommended attendance 

percentage and we have had required attendance percentage. We are get-

ting away from that. We have recommendations, if you want to progress 

through the program and get to the next level, these are some of the things 

that you are going to have to do, but we don’t require it. 

I know you get in the upper levels ike National groups and stuff and you 

have to do this or you have to do that. But basically, in a nutshell, if you’re 

an elite age group swimmer, you need to be in the early age group where 

those swimmers are coming in on their own. If you are coming one or two 

days a week, that’s your decision. Those are the choices you have to make, 

but you’re going to be with those kids at your will and where your poten-

tial lays. We are not going to kick you out of that group, we are not going to 

put you in a group that’s probably beneath you because you don’t have the 

attendance. If you get enough, you are going to be there and you need to 

decide at some point whether you are going to make that commitment. If 

you don’t, you are probably going to wash out. We feel that is just a better 

approach than requiring 80% attendance or whatever it is, because at some 

point, you’re going to have to make a hard decision if you want to hold that 

over them. 

Audience: I just have a question. What do you do with kids who don’t make 

practices but have more success than other kids who are there more often? 

What are you teaching? 

Stuart: Yeah, it’s an educational process just laying it out. Some kids, they 

have all this success and you are trying to tell them that at some point it’s 

going to catch up to you and you have got to commit. But it’s a tough choice 

to say, ‘if you don’t come 80% you can’t be in this group.’ Part of it is, we don’t 

want kids 
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holding other kids back because they are blocking progress of kids com-

ing up because we have a big, numerous program. It is the flip side of 

the same coin. ‘You go here because you’re not committed enough 

to be here. You are going to be in the group you’re supposed to be 

in and we are going to work with you to start committing,’ I am not 

saying it’s right or wrong it’s just what we are looking at doing right now. 

Swimmers should be considered age group swimmers until they are 15 

years old. I am a head coach and owner and I coach our National group 

right now, but I spent many years coaching 13- 14s. 

When I was at NT and with Bill Christiansen years ago, when I started 

working with him, we had 17 swimmers that were 13 and over on the whole 

team. Over time, the group got too big and we had to split it and at some 

point I said, ‘Okay, just give me the 13- 14s. I will do what I can and hand 

them off to you and we got into a pretty good group.’ What I found that I 

think is really important and it can be challenging for smaller teams that 

have limited resources and coaching, but sometimes you see the Age Group 

program and they get to 12 years old, and then when they turn 13 they are 

enrolled in the senior program and that is a very difficult transition to go 

from age group to senior swimming. I think that 13- 14 Middle School year is 

a really good buffer. I think the analogy could be from going from a 12 year 

old to a 13 years senior program will be going from like elementary school 

to high school. 

You need Middle School. Parents are really driving everything. They are 

taking them to practice, they are packing their swim bag or gather ev-

erything together for them, get them out of the car, walk them and 

get them to practice. When they are se- nior swimmers, that needs to 

flip. They need to be driving the bus, they need to be getting them-

selves out packing their swim bag, waking Mom up if there is morn-

ing practice and taking the accountability to get to practice. That 13-14 

age group is where we work on being accountable and taking respon-

sibility for your sport; it’s a transition. We have had 14 year olds that are 

re- ally good. They are making Junior Nationals. We still train them 

like age groupers. After a couple of years, they have a nice little bow on 

them and we hand them off to build in the National group and off they 

went. But, I can’t over stress how important that development is to 

develop true senior swimmers. Are they taking ownership? Do they have 

the background and skills ready to go? I think that was it. Do you have any 

questions? 

Interviewer: Can you talk about scheduling your full time? How do you go 

about that? 

Stuart: Yeah, the question was ‘how do we schedule our full time?’ 

We have 22 lanes. We try to chunk everything in four lanes segments, 

ideally about 20 kids for every four lanes, so one coach every four lanes. 

Then we have 22 lanes, two on the end for SwimAmerica. So essentially, we 

have 20 lanes. We would love to have one group, like a four o’clock bronze 

to a five o’clock bronze or six o’clock bronze or seven o’clock bronze on four 

lanes. That never really works out like that. It’s a game of Tetris. I have other 

coaches that are a lot better at that than I am. It’s just a lot of piecing to-

gether. Let me go back. With the number of groups, there’s times where we 

need to create another group somewhere to accommodate the numbers 

and give and take. There’s no formula to that. How many groups are there? 

It just it is what it is. Somebody is just going to have to give at some point as 

more kids come up through the program. Does that answer your question 

at all? We try not to run too late at night. We try to get everybody out there 

by eight. New schools get out fairly late where we are. With that four o’clock 

hour, it is not as popular as we’d like it to be. We just do the best we can and 

mix and match. 

Interviewer: Can you elaborate on the testing process? Is it based on purely 

unique results, practice results, or a combination of the two? With that in 

mind, do you ever find issues with the whole process or maybe changing it 

a little to see if they are too hard of a test period? 

Stuart: Good question. Let’s talk about how we just move up because 

I think I missed something. To move up is attendance, training guide-

lines (Are they coachable? Are they teachable?). We do move ups only 

one big move up a year, maybe in the fall. Maybe we do a little one in 

the spring or when you just have a kid that’s just blowing everybody 

away and is really developed and there are some special circumstances. 

But, we try to educate that no matter where your child is they are going 

to get coached and developed the right way. We just try to put them in 

the right place .They are going to be just fine and how they get there is 

really inconsequential. Obviously you have a lot of parental involvement 

when are we moving up. What’s new? You don’t want instant move ups 

so we try to batch them together once a year. One of the great things 

that I think that USA swimming ever did was the motivational standard. 

Even the national standards and whatever standard USA swimming 

put out, the kids will rise to it. Junior Nationals is getting so fast now 

and they keep raising the standards and the kids keep rais- ing and get-

ting there. So what we are looking at now, we are not there yet, but we 

are starting to implement a philosophy of having some time standards 

attached to these groups where if you are going to be in Age Group 

One, we expect you to have three of these type standards. Are they 

going to be the hard 

where you have to have them or that’s the only factor? No, but it is 

from a motivational philosophy of, ‘We want to get the team mov-

ing forward competitively.’ How we going to do that? We are going 

to put timestandards and it’s all going to be linked up to what the time 

standards are at the top of the group at the top of the team to the 

National group and everything goes down from there. The overall goal is to 

become more competitive. We move those standards just a little bit every 

year, then hopefully that ensures that we are getting more competitive. 

Interviewer: For your lower groups age range, like six to 12 years old, how 

do you manage that? A 12 year old doesn’t want to be in the squad of kids. 

Stuart: Yeah, there’s not very many six year olds. I think that’s a range, my 

son is just about to turn nine and he just started pre comp. There’s very few 

six and seven year olds, but there’s eights and some nines and if there’s a 

real mature 12 year old, we might put them here. These groups are compa-

rable, those groups are just 13 and overs but we do it. Sometimes we look 

at, ‘Can we do a Bronze that’s mostly 11 and 12?’ Sometimes we look at that 

and sometimes we can get them together, but there’s so many times and 

groups that people pick their group that they want to be in based on their 

schedule. It’s not a huge problem. With that, I’d say most of them are eight 

to 10 with a sprinkling of kids over that age. 

Thank you everyone for coming. n
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ASCAWHAT IS 
NEW AT

In the coming weeks, ASCA plans to launch a new initiative called DOC Talks (Discussions 
On Coaching) which are video podcasts that focus on topics that assist swim coaches in 
their pursuit of excellence. These DOC Talks will be educational in nature but will come from 
a variety of sources including our membership and sponsors. Look for the roll out of this 
program in March.

In the spirit of collaboration, the ASCA is encouraging coaches to submit educational 
articles for our two major publications (newsletter and magazine). It is our hope that we can 
create several platforms for our membership to learn from the coaching community. Anyone 
wishing to submit articles for consideration should email Erin Rider in the ASCA office at 
erider@swimmingcoach.org.

One of the new programs that will launch at the 2020 ASCA World Clinic is the ASCA 
LeadHERship Academy. This is a chance to grow, network, learn and share among other 
female swimming coaches.  It is a new ASCA initiative in a 1-day paid school. The Academy 
will be facilitated by Susan Teeter and includes a DISC assessment ($500 value), panels on 
owning a club, starting summits, mentoring, diversity and more.  We’ll finish with a panel of 
female coaching greats!

Speaking of the World Clinic, registration will launch in March for the 2020 version of 
this “must attend” event with a slate of speakers that will educate, entertain and engage 
our ASCA membership. The early registration discount will only be offered for a short 
time following the launch so don’t miss out on your chance to save on your World Clinic 
registration.

The ASCA has formed a task force to review and update our educational and certification 
system. Coach Bill Wadley will Chair this important effort and has assembled an incredible 
group of coaches on this task force. Look for a report from this task force later in 2020.

1
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SwimAmerica™ is Unveiling
A New Licensing Offer

SwimAmerica licensing requires a one time purchase of $1,999  plus a 
recurring all-inclusive monthly membership fee of $79 or $948/year.

SwimAmerica Licensing now includes:
•	 	FREE	online	learn	to	swim	training	and	certification	for	your	staff

•		FREE	live	site	supervisor	training	and	certification	for	your	program

•	 	Listing	on	our	website	locator	(5,000+	page	views	per	month)	as	a	certified	SwimAmerica™	program.

•		Preferred	pricing	for	ASCA	World	Clinic,	Learn	to	Swim	Track	and	certain	equipment	and	supplies 
 from our partners

•			Complimentary	400	Certificates	and	Stickers	annually.

The Most Affordable Swim School Management 
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With Step by Step Owner Training  •  Unlimited Online Staff Certification 
Registration Systems  •  Skills Progressions  •  Awards Systems - and more!

For more information about 
SwimAmerica™ or to schedule 

a free consultation, call 
Karen King, National Director 

at 800-356-2722



Coaching Gender Bias in Collegiate 
Division I Swimming and Diving
By Alice McCall (FAU)  - Reprinted from College Swimming Coaches Association of America

Compared to other D1 collegiate sports, swimming and diving 
seems to have a definite gender imbalance within head coach roles. 
According to the Tucker Center of The University of Minnesota, in 
season 2018-2019 only 16% of head coaches in swimming were female. 
Comparing this with other D1 collegiate sports that is the second 
lowest, just ahead of Alpine Skiing which has 11 D1 collegiate 
programmes throughout the nation, versus 194 swimming and diving 
programmes. (Tucker Center, Dr. LaVoi)

Given this rather surprising observation, what can we do to ensure 
that our sport will benefit from a greater coaching diversity and 
encourage recruitment and retainment of young female talent into our 
sport. Notwithstanding the early mornings and afternoon schedules of 
the majority of programmes, are there other less obvious reasons why 
the percentage of female head coaches is so low compared to careers in 
many other walks in life, or indeed other D1 collegiate sports.

If our sport is to thrive and progress, we need to positively encourage 
both young female and male talent to view coaching as a worthwhile 
and rewarding career, providing both financial and personal reward of 
a lifelong career supporting and mentoring our young athletes. As in most 
aspects of life, we know that a more diverse working community would 
ensure that expertise from more senior coaches would be passed 
down, and youthful energy and talent would combine to create fresh 
ideas and approaches to stimulate and motivate our athletes.

So, how can we start to address the current imbalance and make 
progress towards the 30, 40, 50% range. There are many national 
organizations supported at a local level by collegiate administration 
that work hard to help women achieve their goals, yet each year 
published stats show that women in our sport are falling to make 
significant inroads in the wider head coaching community.

Whilst respecting equal gender rights, is it likely that women 
themselves are choosing to avoid the non-family friendly hours of 
early mornings and weekend workloads or is this just a common 
stereotype which is often used as a convenient distraction and 
inhibitor to change. Maybe the answer is to explore a better 
integration of athletic schedules with academic schedules, or coach 
rostering to re balance the early start and late finish providing the 
option for more family time. For example, Minnesota have previously 
tried a no morning regime with some success. Perhaps we just need to 
look at these challenges with an open mind. 

Either way, even if it is just too difficult to overturn what has 
become the norm in the short term, we need to accept that unless we 
make our sport attractive to young talent, we are in danger of not 
developing and ultimately replacing the existing talent who are 
approaching retirement and natural attrition. Young coaches are 
making a career choice and are seeing some of their peers burning 
out by the time they’re in their late 20’s. They look up the greasy pole of 
career progression and realise there aren’t many women that have 
made it, or it seems that way statistically. This is demotivating for 
our young coaches. Not many people would invest their lives into 
something that they see hasn’t worked out positively for others.

Whilst I can speak from personal experience, and I have received 
outstanding support and I am actively involved in mentoring 
programmes (both formal and informal), I have come to realize that 
I am one of the fortunate few. I see my career as a D1 collegiate coach 
and look forward to a long and satisfying career. 

 Division I   Division II, III, NAIA, NJCAA 

Job Title Male Female N Male Female N

Head Coaches            

Head Coach 83% 17% 211 76% 24% 498

Assistant Coaches            

Assistant Coach 61% 39% 287 60% 40% 431

Associate Head Coach 67% 33% 61 45% 55% 11

Graduate Assistant 72% 28% 18 48% 52% 52

Volunteer Assistant 78% 22% 27 50% 50% 16

Diving Coaches            

Assistant Coach 25% 75% 8 60% 40% 5

Diving Coach 77% 23% 154 70% 30% 152

Graduate Assistant 67% 33% 3 33% 67% 3

Operations            

Director of Operations 31% 69% 26 50% 50% 4

Graduate Assistant 100% 0% 2 0% 0% 0
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General Overview of Freestyle 
Abbie Fish

Abbie: I am Abbie Fish, I am very happy 

to be here today. Thank you all for taking 

the time to come to my first of two talks. 

My goal is to keep you guys in here for 

the next two hours. If I do that, I am go-

ing to feel very accomplished, but I also 

understand if there’s another talk that 

you guys want to go to after this. 

I actually started my own business. I 

work for my own company now called 

‘Swim Like A Fish.’ I hopped off from 

other sports performance, as Don 

was saying, in May. My goal is to educate you guys to be better coaches, 

gain more knowledge, and continue your education specifically through 

swimming stroke technique. The goal of today’s presentation is to be a 

general overview of the freestyle stroke along with some video analysis in 

there. I love visual feedback. I work a lot with swimmers specifically through 

video analysis and race analysis. This is just a quick, general overview. 

I am going to have a Q&A at the end, So if you guys have any questions, 

please wait until the very end for that. If you are someone who forgets your 

questions, everybody here has a smartphone, go ahead and write those 

down and then you can ask me at the very end of it all. A little bit more 

about me. I am from Louisville, Kentucky, I grew up swimming on Lakeside 

Swim Team under Head Coach Mike DeBoor, who is still there. I pretty much 

credit him for a lot of my swimming career because he got me to the Uni-

versity of Georgia, where I swam under Jack from 2008 to 2012. From there, 

I did work at USA Swimming in the High Performance Department, which 

is where the birthplace and my love of stroke techniques started. I was 

working	 with	 Russell	 Mark	 one	 day	 and	 Nathan	 Adrian	 on	 his	 starts.	 It	

was really interesting for me seeing Nathan get that feedback, enjoy that 

feedback, and then also make changes in his start, just small degrees 

of his back foot angle and how it was affecting his overall swim speed.  

That to me was really interesting. I basically have set out on a mission to 

bring that type of feedback and that type of education to swimmers and 

coaches that I work with. I don’t think it should be just for National team 

athletes or Junior National team athletes because most of you guys work 

with athletes. You work with athletes of all levels, and I think that type of 

feedback should be given to anyone who’s interested in swimming faster. 

After that, I went to Nashville. I worked at Nashville Aquatic Club with John 

Morse, he basically created a position and I was called their ‘Technology Co-

ordinator,’ instead of an Assistant Coach. My goal was to basically bring as 

much technology as possible to that club team. It was a very steep learning 

curve for a young 23-year-old. There were two sites and 500 swimmers and 

me with a GoPro. 

We learned a lot of things of what not to do with that position. Then from 

there,	I	moved	on	to	the	Race	Club,	where	I	lived	down	in	the	Florida	Keys	

for	three	years.	I	learned	all	about	what	the	Race	Club	is	about,	what	they	

are doing as far as their technique construction, instruction, and their 

overall	swimming	philosophy.	I	partnered	with	Ritter,	and	most	recently	left	

there in May, and now I own my own swimming company called ‘Swim Like 

A. Fish.’ 

My mission is to help swimmers and coaches get to the next level, I want 

people to get there faster, stronger and more technically sound. The goal 

of my two presentations today is help you guys become a better coach and 

take the front seat. I have been to ASCA a lot myself, I have been to ASCA 

through every single one of those jobs, all wearing different shirts. I do 

know sometimes you 

come to talks and they’re really awesome. You are like, ‘I learned a lot.’ 

Sometimes you go to talk and you are like, ‘Yeah, that one was alright.’ I am 

hoping mine is a little bit higher on your list. The agenda today is just go over 

a technique overview of the freestyle stroke, talk about why those technical 

components are important. Then I have some video analysis sprinkled in of 

things that I have done based on those technique components. Then, we 

will finish out with a Q&A. 

Freestyle, let’s get started. There are basically four main aspects to freestyle. 

You have the pull, you have the recovery, which I include the breath with, 

you have the kick, and the rotation. You have to have all those four parts of 

the stroke working well and simultaneously in unison to have an efficient 

stroke. You really can’t have one without the other to make the stroke work. 

We are going to dive into all those individually. As far as the pull is con-

cerned, especially someone who’s in more of the biomechanics field, there’s 

so many people who love to talk about ‘a very correct way to pull.’ I like to 

put this caveat up here, which is I don’t believe that there’s one specific way 

that you should be pulling. Just because Katie Ledecky is pulling with a 

hybrid pull does not mean that you guys should be at home working with 

your age groupers that are 10 years old and telling them they should pull in 

a hybrid direction. It just doesn’t make sense. There’s no right way to eat in 

this world, just like there’s always no guarantee to swim fast. 

With my goal of being an educator, my goal is to teach you guys a bunch of 

different ways or different styles of technique so that when you are dealing 

with the swimmers of your own ages and ability levels and their goals, you 

can pick out of those technical styles whichever one makes the most sense 

for your kids. With that, we will go into more of the types of a freestyle pull in 

my next presentation. We are just going to go into the generalities of what 

actually happens during the freestyle pull in this one. The main aspects to 

the freestyle pull: you have entry, the catch, the pull pattern, and the finish. 

As far as the entry is concerned, you want the middle finger to enter first. 

You don’t want the thumb to come in, you want the middle finger to enter 

first. You want the middle finger below the wrist and the wrist above the 

middle finger and the elbow above both of those, in order to ensure that 

the middle finger slides in and slices up at the top, avoiding a large splash. 

You want it to be in front of the respective shoulder, you don’t want anybody 

swimming too wide. You want to avoid the crossover, as you guys know. 

Ideally, the palm would be facing down. A lot of times you will see younger 

kids entering with that thumb, which causes them to slice up top or maybe 

scribble a little bit, which then delays them getting into their catch, which 

is overall just not good for a fast freestyle stroke. At the very end of the en-

try, you go into this extension, as you can see in the image, and the goal is 

here not to go out to a fully extended arm. A lot of times, that’s not taught. 

I say 170 degrees of elbow extension. The reality is, when you’re rolled 

on to your side, as you bring the hand in front of the body, you keep the 
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elbow slightly higher than the fingertips, so that way, when they pull down, 

they will pull down first by bending at the elbow and getting that forearm, 

palm, and hand engaged. You never want to lead with the elbow. It doesn’t 

matter what kind of pull that you’re using, none of the pulling styles that are 

available or seen right now, start with that elbow moving back first. 

The elbow should be slightly delayed. 

As far as the catch, the pull pattern are concerned, if everybody would take 

your hand up, and just shake it, and then let it relax. If you look at your 

hand, you have some slight spaces between your fingertips. When you are 

swimming, if you swim with that slight space that you have as the relaxed 

hand, you’re going to effectively increase the surface area of your palm, 

which means you are going to move more water. I am not a proponent 

of cupping your hands as you are swimming. That used to be taught 20-

ish years ago. You don’t want to swim with your hands super wide, either. 

You want to just have that relaxed feel; you can see how the forearm is also 

allowing the fingertips to just not use as much energy. Overall, you move a 

little bit more water, which means your swimmer is going to swim a little bit 

further with each pull. Out of the arm, there are three places that generate 

propulsion. It’s actually really interesting if you ask your kids, where do you 

think you create speed from in freestyle? A lot of times with age groupers, 

they have no idea. They will say their shoulder or their chest or something 

more in closer to their actual physical body than their limbs. But in freestyle, 

it’s your forearm, your palm and your wrist. It’s basically everything below 

your elbow that generates any sort of speed. It’s really good for the kids to 

understand that. 

Ideally, you want to pull straight backwards. The fastest way to get from A 

to B is in a straight line. When I was taught to swim, they were still teaching 

the S pull. I was taught the keyhole type of pulling, that was due to the fact 

that they thought lift was actually a thing in water, but with a lot of research 

and whatnot, they have realized that that doesn’t actually do anything with 

swimming. Ideally, you would want your swimmer to enter with that middle 

finger in front of the respective shoulder and then pull straight back out 

to 170 degrees of elbow extension. Once again, you don’t want the elbow 

to drop. One of the analogies I use is petting a cat. If you ever see some-

one who drops the elbow as they are pulling, they are essentially petting 

either a dog or a cat. The little kids love that one, but we want to avoid that 

position at all costs. 

As far as the finish is concerned, as I said, you want to push past the hip. 

You want the elbow to go out to 170 degrees. You want the elbow to be 

slightly higher than the fingertips. The reason for that is so when you lead 

into the recovery, you lead into the recovery with the elbow coming first, as 

opposed to pushing straight back and then potentially bringing the hand 

up. Just like Newton’s third law says, if something comes up, something else 

must go down, so if we lift the hand up too much, it lowers you in the water. 

It causes the swimmer to sink for a millisecond or two, which means that 

you are going to have a really big increase in drag. The idea would be to lead 

with the elbow going into the recovery. That way, you are setting up for a 

nice relaxed recovery feel. Also, as you finish, if you’re swimming with a very 

rotated freestyle stroke, the opposite hip will be facing towards the bottom, 

as shown in the picture. Here’s one of the first of a few video analyses. It’s 

basically a general replay of what we just chatted about. 

Abbie: All right, so that’s the general view of the freestyle pull. Let’s 

talk about the recovery, because after each pull, you go straight into 

recovery. What’s pretty interesting is there’s three different ways to 

recover. A lot of times people only teach number two. I wanted to highlight 

the two other different styles. Back in the day, they taught a lot of straight 

arm. We have Janet Evans to thank for that. She was one of the anomalies 

in swimming that swam with a straight arm over a very long distance. But 

predominantly, we used to only see that with sprinters. You actually see it a 

lot more at the end of a men’s hundred freestyle. You’ll see Nathan pop into a 

straight arm stroke. The reason that he’s doing that is because it helps keep 

his tempo high at the end of his hundred versus if he stays in an active 

90 degree recovery. 

The straight arm recovery is good because it generates a lot of propulsion. 

You get really fast tempo, but at the end of the day, it requires the most 

energy from a swimmer. For longer distance races, it’s just not ideal. With 

that, you have to have a maximum amount of rotation because in order 

to get the arm to clear up above the surface of the water, you have to be 

totally on your side versus if you’re not on your side, it’s going to look more 

like a butterfly pull. You have to get the hip down in order to get the arm up 

high. The second type of recovery is the most common, I call it an active 90 

degree recovery. It’s what we see in the ma- jority of swimmers. It’s a good 

middle ground because it requires some energy, some work, but it also is 

something that you can do over a long period of time. It can be endurance 

based or sprint based. At the end of the day, it creates about a medium 

power output. It’s right in the middle of these two extreme recovery levels. 

But, it is the most common. 

The third style is a relaxed acute recovery. You see this predominantly in 

distance swimmers, it requires the least amount of work and it’s also the 

least powerful of all three. It’s pretty much almost a fingertip drag drill, it’s 

just not dragging the fingertips on the water. The difference is really what is 

going on with the hand and a straight arm; the hand is way up towards the 

sky, in an active recovery it’s almost basically 90 degrees, and then an acute 

relaxed, the hand is really close down towards the water. Each time you 

get higher, the more energy is required. The more propulsion that it’s 

generating, the speed levels change. 

I put the breath in with the recovery. But essentially, the breath is eithe 

 happening during a pull or the recovery of a single arm. You are always 

going to be breathing in conjunction with either the pull of the right arm 

or the pull of the left arm depending on where you are breathing. What is 

really interesting is now we are seeing some of the fastest sprinters 

complete the breath prior to the hand entering back up top, which is not 

something that nobody should go home and tell all their kids to do that 

because you are going to see a lot of really messed up freestyle strokes if 

you are talking to an age grouper. The reality is if I am about to breath to my 

right side, I am going to be pulling down with my right, recovering with my 

left, and I am going to be turning my head, so that way my head is turning 

to breathe by the time my right arm has finished its pull. And then normally 

has the right arm recovers, we would drop the head back down before the 

right hand enters back up top. 

What we’re seeing now is the same thing as the arm pulls down and the 

head turns to the side, we take the breath, but the fast sprinters are drop-

ping the head down immediately. By the time the hand is recovering, the 

head is already back down in its neutral position. They are not waiting as 

long to drive the head back down to neutral. The reason that that’s impor-

tant or something to note is, it’s not what’s going on with the right hand, 

if you’re breathing to the right, it’s what’s going on with the left hand. If 

my right hand is recovering, my left hand is in its engaged in the catch 

position. If my head is breathing as a normal stroke, it would be facing 

towards my right hand. But if I dropped my head down, my left hand is in 

its catch position, and we all would be stronger if we tried to move water 
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with our head facing in line with our body ver- sus our head being away. You 

engage more of the chest muscles and a little bit more of the front shoulder 

muscles versus when you are here and you are trying to catch and the head 

is facing away from the body. Then you are really relying on the delt and 

muscles of the back, shoulder, and scapula area to move water. 

With this type of faster breath, you are getting a more effective pull, just be-

cause you are using more muscles of the front, chest, and body. As you guys 

all know, no matter what kind of breathing pattern you’re using, you want 

to avoid lifting your head up and the ‘one goggle in, one goggle out’ saying 

that everyone has said is still applicable. I did a little analysis of Nathan, who 

does the quick breath really well for you guys to see that. 

Audio Voice: When I was taught to swim in the early ‘90s, we were always 

taught to breathe in correlation with arms. You turn your head to breathe 

on one of the hands as the hand entered, and then you should have finished 

the breath by the time that same has finished the pull. Now, some of the 

fastest guys in the world are actually breathing quicker than that. It’s hard 

to do because it messes with the stroke’s fluidity. But with that, it makes you 

faster. You get a little less breath, but you can speed up the tempo, which 

then gives you a higher speed. Nathan’s breath looks the same at the very 

beginning. He breathes out of hand entry. Whenever he enters, he turns to 

breathe. But that same hand, he decides to complete the breath sooner, 

so that way the head is dropped down by that same arm as at his catch 

position. The reason he does this, is with the head and eyeballs being 

straight down, it actually makes his pulse stronger compared to the origi-

nally taught breathing cycle. 

How this works is you are going to take whatever hand you are going to 

breathe into. So I turn to pull with my right, breath over to my left, just as 

you would normally. As you pull, you are going to be pulling down and you 

are going to drop the head down before you get halfway through the pull. 

It’s just going to be a short, minute breath and you are going to drive air in 

that pocket. 

Abbie: Just as you guys are probably thinking, because it’s such a quick 

breath, you do get less air. For Nathan and other male sprinters, who are 

breathing more consistently or every single stroke cycle, the average 

amount of air that they are getting ver- sus someone who breaths every 

three, a longer breath is the same. You would do this type of breath if you are 

breathing more consistently because it is a shorter breath versus someone 

who’s swimming a 200 freestyle. You wouldn’t necessarily put this breath-

ing style or pattern on them. Let’s go into the kick. As far as the freestyle 

kick is concerned, there are two main aspects. You got the up kick and the 

down kick. I absolutely love this picture because the whole foot of one of 

the swimmers is out of the water. I always get asked about the up kick or the 

down kick, is either of them more important? We will go into that. 

As far as the up kick is concerned, it is the phase of the kick where the heel 

comes back through the surface and knee flection is seen. The up kick 

requires help from the glutes, hamstrings, and calves. It’s basically every-

thing on your back line, your posterior chain muscles, that are firing in or-

der to actually make this part of the kick happen. Ideally, you should have 

no more than 120 degrees of knee bend. If you tell a kid that, they won’t 

know what that means. At the end of the day, I always tell someone, ‘It’s 

basically the same amount of knee bend that you have when you walk.’ 

When you walk, you hit about 120 degrees. It’s not a ton of knee bend, but 

there is some knee flection seen. Through this kick phase, you’d like to try to 

keep the toes plantar flexed. Is that entirely necessary during up kick? No, 

because it really only affects the down kick. But at the end of the day, if 

you’re ready for the following down kick by having your toes plantar flexed, 

you’re setting yourself up to be in a better position. 

The down kick is the phase of the kick where the tops of the feet are 

forcefully kicking down towards the bottom of the pool. You definitely want 

the foot plantar flexed the entire time. Plantar flexion is, if you guys are to 

take your one of your legs out in front of you and you point your toes away 

from your body, it’s how far can you put your toes away from yourself? The 

reason that plantar 

flexion is important is because it increases the surface area on the tops of 

your feet, which means that you are able to move more water. Just like in 

the pull, where the elbow down to the middle finger is the paddle, when 

you’re kicking, it’s basically from the knee down to the big toe, that’s your 

fin. The more you can flex that, the longer your fin will be. The less you can 

flex it, the shorter your fin will be. The down kick also requires help from the 

front muscles of the body. We have our quads, our tibialis posterior, and our 

hip muscles that are working so everything that’s on the front line is firing 

during the down kick. As a human population, we are stronger on our front 

side than we are in our backside. We are very good at squatting because 

we sit a lot. At the end of the day, when you stand up from a squat, you are 

using a lot of your front muscles with a little bit of help from your glutes. 

If you’re having a kid that’s really struggling with kicking, most likely they 

are struggling with their up kick because the backsides of their body, like 

the hamstrings and glutes, are not super strong because we don’t use those 

as a population very much. Helping them with dry land, or other strength-

ening activities for those specific muscle groups, will help their freestyle 

kick. You want to finish the down kick with 180-degrees of knee extension. 

You want to have the leg to be totally straight. You want that kick finish 

to finish in front of the body. The analogy I use for this for younger kids is 

basically kicking a soccer ball. If I were to come up and say, ‘There’s a soccer 

ball right at this line, I will basically set up to kick that soccer ball in line with 

my body, and then I would finish the kick with a foot in front of the body.’ 

If you were to flip me over on my stomach, like a swimmer, you’d have one 

great body alignment but every down kick, you’d want the toes to finish in 

front of the body line. 

If you are ever looking at underwater video analysis of your swimmers, 

you want to look for that in dolphin kick and in freestyle kick. If everybody 

would just take your foot out in front of you and let it relax, but not en-

tirely straight, you will notice that your quads are firing to keep your foot 

elevated. Now, kick it all the way up to straight and you’ll see that your quad 

has entirely contracted, it’s totally shortened. You have used the full firing 

capacity. If you are not taking your foot down totally in front of your body to 

full extension of the knees, you are not using the full capacity of your quads. 

You definitely want to work with that with your swimmers, especially if you 

are seeing that from some of your kids. 

I don’t know if any of you guys are fans of The Hunger Games, but I am. I like 

Katniss. The analogy I use for the freestyle kick is basically a bow and arrow. 

In order for that arrow to fly really far and really fast, you have to pull back 

on the bow and the arrow. As far as the up kick and the down kicks are con-

cerned, in order to have a great freestyle kick, neither one of those is better 

than the other. You essentially need them both the same amount. In order 

to get the arrow to fly really far and really fast, you have to create some ten-

sion. You have to pull back, which is the up kick of the freestyle kick. Coming 

up is a setup phase to slam down for the following down kick, which is the 

propulsive phase. I like this analogy because it’s saying that if you don’t have 
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a great setup, you are not going to have a lot of propulsion generated. In 

order to have a fast freestyle kick, you need to be good at up kicking and 

down kicking, which means that you need to be strong on the front side of 

your body along with the back side of your body. Point blank, if you have 

a crappy setup phase, you are going to not have a very good kick overall. 

Back to plantar flexion, I said it is important because it increases the surface 

area on the tops of your feet and allows you to move some more water. 

The reason it’s a key element to a great freestyle kick is if you think about it, 

is there anything that you guys do during the day that puts your foot in a 

plantar flex position? No, so normally even with me standing here and all of 

you guys sitting in your chairs, your toes are closer to a dorsal flexion posi-

tion than a plantar flexion position. Most of your kids are doing the exact 

same thing. We are putting them in dryland, we’re having them do squats, 

they’re running, they’re walking during the day, but they’re not pointing 

their toes. This is not something that is necessarily taught unless you’re a 

ballerina; that is pretty much the only other sport that promotes that. 

Noting that and understanding that plantar flexion is important and some 

people are born with more of it than others, but it’s also something you 

want your kids to think about. As they are kicking, think about pointing 

your toes. Promote that and you’ll see some improvement with your kids’ 

freestyle kicks. I invented this thing called the ‘line tests,’ and I was going 

to have us do it, but then I realized it was probably going to be a little bit 

more intensive because it requires a partner and a smartphone and all these 

things. But at the end of the day, if you guys take your feet out in front of you 

and you flex your toes, if you were to draw a straight line from your knee, 

you’d want it to go straight over your toes as seen as in that picture. I am an 

example of what does not have good plantar flexions. If you look at my foot 

versus my knee, if I were to draw a straight line, that straight line cut straight 

through the middle of my foot, because I don’t have a lot of plantar flexion. 

This line test is a good way to see how long you can elongate your fin. Can 

you create a straight line from the bottom of the shin down to that big toe? 

If you can, there are a couple things that you can do to improve it. Fun fact, 

some of the world’s greatest swimmers can sit like this lady who’s about to 

stretch her hamstrings, and point their toes and the tops of their toes would 

touch the ground. Brian and Michael can do it, I also swim with a kid named 

Peter Benner at University of Georgia. He won SEC Swimmer of the Year, 

his freshman year in the 400 IM, and he would just sit there and his toes 

would flop over. Genetically, that’s not the greatest thing for you because 

that means you have really unstable feet. When you’re done swimming, you 

might fall over a lot, which is not ideal, but for swimming, it’s awesome. 

Some of your guys are going to be born with more than others, but it’s also 

still something you can work on. 

If you are one of those people sitting there like, ‘Wow, I have no plantar 

flexion. This girl just told me all these things,’ here are three things that 

you can do or tell your swimmers to do. The first one is my favorite: foam 

rolling. You can see it in the diagram of the lady foam rolling the front of 

her shins. The reason you are foam rolling the front of your shins is because 

plantar flexion is basically based off of how tight or loose the tendons are 

on the tops of your feet. You can’t really stretch tendons, but you can stretch 

muscles and you can manipulate muscles. It makes sense to foam roll the 

muscles that are connected to the tendons on the tops of the feet, which 

is the muscle that’s right in the front of your shins. If you are a big runner, 

this is actually great to avoid getting shin splints. You get shin pain because 

this muscle gets too tight; it’s a very, very small muscle. For the triathletes 

and masters swimmers that I’ve worked with, they have seen some 

improvements in their plantar flexion just by loosening up that muscle. 

The second way is another way to do it, but if you have any knee issues, I 

would not say that this is the best way. It’s basically Hero’s pose, if any of you 

guys go to yoga. It is sitting on the tops of the feet. You can also take that to 

a more extreme where you lay back on the tops of the feet and you lift the 

knees up. But once again, if you have any knee issues, it does put an extreme 

amount of stress on the knee joint itself, it’s not entirely ideal. Another thing 

you can do is just your ankle pumps. If you push something through  its 

range of motion, you are forcing the muscle to move through that range of 

motion and you are also forcing blood to the area, which would help loosen 

up the tendons as well. Ankle pumps would literally just be you pumping 

your foot as far down as it will go and then back up.

I get this question a lot. I work with a lot of triathletes and a lot of masters 

swimmers. I get the question, ‘Does running impede your kicking ability?’ 

Well, let’s figure it out. Anatomically, running does strengthen some of the 

same muscle groups and a few opposing ones. But, on the other hand, it 

also flexes the foot in the opposite direction. It’s putting you in a dorsal flex 

position. The good news is because it’s adding some strength, it’s going 

to help you produce a stronger freestyle kick, but the bad news is that it 

does decrease your plantar flexibility. If you are in charge of dry land, as 

far as what’s going on outside the pool with your club teams, you really 

don’t need to run your kids very much. They are getting a ton of that same 

aerobic work in the pool and at the end of the day, it’s putting their foot 

in the same position that it’s in all day long. You don’t necessarily want to 

decrease their plantar flexion even more than what they have. 

Freestyle kick, in general, why is it so important? It does generate speed, 

it helps keep the body in good alignment, and it promotes great body 

balance. Overall, it is really needed for an awesome freestyle stroke. As far 

as propulsion is concerned, when you look at the balance of the arms ver-

sus the legs in freestyle, the kick generates up to 30% of the overall swim 

speed. It’s not even 50- 50, but it’s still playing a vital role in the stroke itself. 

It does help keep the body moving forward through the breath. If you have 

swimmers that stop their kicking during the breath, that is common, but 

that also means that there’s a dead space in their speed. You want to keep 

that kid going through the breath to keep the average speed as high as 

possible. It also helps if there’s pauses between pull phases. In my next talk, 

we are going to talk about different styles of freestyle pulling. In a couple 

of those styles, the legs become more important because you actually 

have the legs only producing any propulsion during certain dead spaces in 

the pull. 

If you are swimming in those styles, you better be pretty good at kicking 

because at the end of day, if you are not generating propulsion from your 

arms or your legs, you are not going anywhere. It also requires firing all the 

muscles from the abdomen on down. As far as body alignment is concerned, 

kicking helps keep the body in straight, horizontal alignment. If anything as 

far as amplitude between the down kick and the up kicks is not equal, you 

are going to end up like this seesaw at the bottom picture, where the body 

is going to tilt either with the head being up too high and the feet being 

down, or the head been done too low and the feet being up too high. Both 

of those extremes cause an increase in drag, which slows down a swimmer. 

Body balance is a key component to your freestyle kick and a lot of times 

this really isn’t taught. But if you have someone who struggles to float in 

general, or even to swim down the pool with a very smooth looking stroke, 

it’s because the timing of the kick does not match the arms. With the 2-beat 

kick, you have the option of actually balancing the stroke out or not, and it 

depends on if your timing the kick correctly. 
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If you have seen someone with that really jerky stroke, or you have a 

kid that bobs up and down the pool, it’s because there’s an offset in his 

balance of his stroke or her stroke that’s causing them to be bobbing up 

and down. If you want to see someone swim an unbalanced stroke, have 

them do a 2-beat kick and when their right hand enters, have them kick 

down with their right leg at the same time and then follow that with the 

left hand entering and the left leg kicking down the same time. It’s over-

loading the body to one side versus the other which overweighs it, which 

gives you that ability to look jerky as you’re going down the pool. A 2-beat 

kick, you can either do it that way, or you can do it opposite arm, opposite 

leg, which is what we are going to talk about in a 6-beat kick. 

As far as the 6-beat kick is concerned, you do not have the ability to have 

it be off balance, otherwise, it’s not a true 6-beat kick. If you have a have a 

swimmer that swimming with a 6-beat kick, but then they stop and they 

miss a kick, then the reality is it’s not truly 6-beat and it won’t be entirely 

balanced. In order to ensure that you have proper balance and proper tim-

ing between the arms and the legs, you want the opposite leg to be kicking 

down from whatever arm. So if your right hand is entering, your left leg 

would be kicking down; if your left hand is entering, your right leg would 

be kicking down. That ensures proper body balance and when you are 

doing a 6-beat kick, that actually should happen naturally. A six beat kick 

requires and maintains a connection throughout the body. It also fires all 

the muscles through the spinal fascia line. The reality of this is this style of 

kick is actually the same thing that happens when you are walking. When 

I am walking and I take my left leg forward, my right arm should be focus-

ing forward and my right hip should be focusing forward and vice versa. It 

also is what we do when we run. We are taught this when we are younger; 

it is opposite arm, opposite leg. It’s the same thing in freestyle. It should be 

opposite arm, opposite leg. But we are not necessarily always saying that. 

The reason it is opposite arm, opposite leg when you’re walking is because 

if you have the right arm forward, and you take a step, and then you switch 

to the other side, you have all the muscles that are firing through your 

fascia line. If you were to open an orange, inside the orange, you have all 

the hair and then you have the orange flesh itself. The orange flesh itself 

are the muscles in your body, all the hair that’s surrounding that orange 

flesh is fascia, and we have that in our body too. All of our muscles are 

connected through these fascia lines, and if you hit one or you fire through 

one fascia line, you actually engage more muscles in that engagement you 

are trying to get stronger. The spinal fascia line starts at your big toe, and 

it comes all the way up, it crisscrosses through your abs, and ends up in 

your right hand. It’s also going on to the opposite side. When you’re using 

opposite arm, opposite leg when you are walking, you are firing all those 

muscles through the spinal fascia line. When you’re doing it when you are 

swimming, it’s the exact same thing. You balance out the stroke better, a 

swimmer is more buoyant in the water, and they’re also stronger through 

their kick. 

I basically made up a drill called the ‘connection drill,’ I use it a lot to check 

my swimmers on their body balance, but I wanted to show you guys that. 

Audio Voice: I want to teach you all how to do the connection drill. The 

connection drill is really important because it helps emphasize whatever 

hand is entering and going into the catch and the power generated from 

that. If you feel like you are not getting as much power as you should from 

your pull on either both arms or maybe one arm, really work on this drill. 

What it does is it basically creates a diagonal line, so whenever the right 

hand enters, the left foot is kicking down, and then vice versa. Left hand 

entering, right foot kicking down. By creat- ing that diagonal line, it actually 

goes into the musculature of your body and allows you to grab and hold 

on to more water within contracting through that diagonal line than you 

would by putting the right hand in and kicking down with the right foot 

simultaneously. 

As you see me doing this drill, you are going to notice just one kick. I am 

just kicking one time, so when the right hand enters, my left foot will kick 

down. I am going to really overemphasize the kick down so you guys can 

see a huge splash on this video, and then vice versa on the opposite side. 

If you are not used to this, at first it is going to feel really weird, but after 

you do a couple times, you will realize your body is getting into a natural 

rotation, which then will get that power engaged into the catch. 

Abbie: In these videos, you can see as the left hand enters, the right foot 

kicks down and as the right hand enters, the left foot kicks down. This over 

exaggeration is followed by huge splash as the swimmer is swimming 

across the screen. By creat- ing this connection, you are not only going to 

improve the pull of your freestyle, but you are going to improve the ro-

tation side to side, therefore getting your guys to swim a smoother free-

style. I wanted to include another view so you guys can see what it looks 

like	under	the	water.	This	is	my	buddy	Ryan,	who	works	at	Phlex,	and	you	

can see here he’s performing the connection drill where you can see the 

opposite arm and opposite leg are firing at entry. It’s a really good way to 

ensure that your kids are having correct body balance, if you kind of are 

questioning why one of your kids swimming is looking that jerky motion 

or whatnot too, try this drill. If they really struggle with it, it’s because the 

kick is off on the timing. As far as the freestyle kick is concerned, here is a 

quick analysis of that. 

Audio Voice: The up kick portion of the freestyle kick is very important 

because it’s the setup portion that gets a swimmer ready for the propulsive 

phase, which immediately follows the up kick. 

Audio Voice: The down kick portion of the freestyle kick is the only portion 

of the kick that actually generates any propulsion. It’s very important for 

swimmers foot to finish in front of the body to ensure that they’re using 

maximum capacity of their quadriceps muscles. While kicking freestyle, it’s 

important to know that you only need about 120 degrees of knee bend. 

This is the equivalent amount of knee bend that you use when you walk. 

It’s not an excessive amount, it’s just enough to get you to where you want 

to go. 

Abbie: Cool, so the very last part of freestyle that we need to touch on is 

the rotation. I am sure all of you guys teach a very rotated freestyle stroke 

to your kids, that’s the most common. What I want to kind of have you 

guys think about is why? Why do we do that? Because at the end of the 

day, rotating your freestyle is similar to a washing machine. The very end 

of a washing cycle, the washer spins really, really fast. The reason that the 

washing machine does that is so that when you guys go into move your 

clothes to the dryer, they are not just soaking wet. When you are rotating 

in freestyle, the same thing happens. The body is rotating pretty aggres-

sively from side to side, water is being whisked away from the body in all 

different directions. There’s a certain point, especially if you are using a 

velocity meter, or one of the wearable trackers, that if you’re looking at 

a swimmers velocity through their pull specifically, there’s a surge point 

about three quarters of the way down through the pull. The reason that 

that happens is because the rotation of the body is rotating towards the 

pulling hand, and water is being moved. There’s more pressure against the 

hand in the trajectory as the hand is pulling backwards, which allows that 

pull to have a little bit of an increase in speed because you are moving 
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water towards the pulling hand. I call it a surge point. 

With rotation happening in conjunction with the pull and hitting that 

point, you have a faster average speed output than you would if you don’t 

have the rotation there or if the rotation is happening in with incorrect 

timing. So, overall rotation is beneficial due to the fact that you are throw-

ing more water at the pulling hands at the correct timing, which means 

that that pulse itself is stronger. What’s the ideal amount of rotation? You 

want it to be less than 30 degrees from the water surface. All the rota-

tion drills that you guys do and I used to are putting a swimmer at a more 

extreme rotation angle, which is not what a swimmer will swim with. 30 

degrees is actually not very much from the water line. You have more rota-

tion in backstroke than you do in freestyle. It’s really important to finish the 

rotation by hand entry. Just like we talked about with the breath timing, 

I consider one full rotation either all the way to the left side and back to 

neutral or all the way to the right and then back to neutral. You want the ro-

tation to be happening in correlation with the pull speed. If your pull speed 

is slower, your rotation would be slower. If your pull speed is faster, the rota-

tion should be faster. 

If you are promoting your kids have quicker tempos, quicker tempos, 

quicker tempos, the rotation needs to follow that. Otherwise, you are not 

going to get that surge point as we talked about, and you won’t see that 

little blip in speed. The rotation test is just something that I created, which 

is basically talking about arm length. If you guys are here and you take 

your arm out in front of you, the distance between your body and those 

fingertips is that distance. If you were to rotate yourself and then bring the 

opposite hip up to the sky, and move the hand as far as it can go, you’ll 

notice a difference of one palm widths distance between the first and the 

second. Another good benefit of rotation is that you increase the wingspan 

of a swimmer, so they have a longer distance per stroke, which means that 

they are being maybe a little bit more efficient for each stroke. With that, 

it does take longer to get through a longer stroke than it does through a 

shorter stroke. So is rotation always better? No, not necessarily. A swimmer 

who rotates significantly in freestyle is going to take a longer amount of 

time for each stroke to happen, which means that they are going to have a 

larger distance per stroke, which means that it’s going to be really hard to 

increase their tempo. 

If you are really extending or if you’ve seen those lap swimmers that are 

swimming, and they’re just swimming like kind of ungodly slow, it’s 

because they are really pushing out through that extension and they are 

just sitting in the water. They are not going anywhere because a lot of times 

a lot of swimmers don’t have a very aggressive kick either. No offense to lap 

swim- mers out there. Let’s put some metrics on that. My number one is 

swimming with rotation. I put them at 60 strokes per minute, which means 

that they are taking one stroke per second. Say on average, they are travel-

ing a velocity of 1.5 meters, which would give them an overall average ve-

locity of 1.5 meters per second, which is pretty good. For swimmer number 

two, who’s swim- ming without rotation, let’s put them at 90 strokes per 

minute. They are able to take strokes faster than the one that has rotation, 

which means that they are taking one stroke about every point six, seven 

seconds. With that, because they are taking strokes quicker, it means that 

they would travel a shorter distance. They are travel- ing about 1.2 meters 

per second for each stroke, which gives them an average velocity output 

of 1.8. 

The person with less rotation actually has a faster speed output than the 

person with more rotation due to their tempo being stronger, even though 

their distance per stroke is shorter. So with swimming, it’s all about the bal-

ance of how efficient can we swim. Efficiency is how do you get the distance 

per stroke to be great for your swimmers with a quick tempo? That’s a lot of 

what we are doing on a daily basis. Which is better? It depends on what type 

of freestyle that you are working with. This is race distance  dependent in 

my opinion. I think flatter strokes means faster tempo. You are getting into 

the propulsive phases sooner, which means that you are probably sprinting. 

Let’s go for lower distances. For a more rotated stroke, you’d have a longer 

distance per stroke, which means you are going to have some more depen-

dence on your kick. Some of that is not generating any propulsion from the 

arms, so there’s dead spaces on a more rotated stroke. It is more leg depen-

dent stroke than there is in a flatter freestyle. 

The only definite thing I can say on rotation for you guys is that if you have 

a kid that’s maybe not the best kicker, or kick sets are not their best friend, a 

rotated stroke would not be for them because the rotated stroke is very leg 

dependent. If you are not a very good kicker, or if you have a kid that just 

refuses to get better at kicking, having maybe a flatter freestyle would be 

better for them. Here’s our last little analysis. 

Audio Voice: Having great rotation in freestyle is something that is always 

taught by coaches. It’s almost like it’s a necessary element of the stroke. But, 

do you actually know if rotating in freestyle helps your swimmers? Well, the 

goal of this video is to teach you guys some of the key components of free-

style rotation. The main component of freestyle rotation that actually does 

really help swimmers is it allows a swimmer to use their full arm length, 

which in turn gives them a greater distance per stroke on each stroke. What 

this means in turn, though, is that if you have a greater distance per stroke, 

you are going to have a slower tempo. It’s really hard to have a heavily ro-

tated freestyle stroke done at a really fast tempo. This is why we are seeing 

a lot of stroke freestylers swimming with their really flat freestyle strokes. 

My favorite goal for a swimmer to work on their rotation is rotation kicks 

with the arms at the side. This actually causes a swimmer to over rotate to-

wards the water surface, which ensures that they properly understand how 

to snap their rotation from the hips to create a great freestyle stroke. 

Abbie: All right, so my next talk is basically going to go into all those four 

components of freestyle technique that we just did: the pull, the recovery, 

the kick and the rotation. We will break those down into ‘what are the differ-

ent technical styles?’ and ‘how do you make a best decision on say you have 

a swimmer who’s 10 years old and wants to be a fast 50 freestyler?’ Which 

technique components can you pick from to give them the best ability or 

best probability to reach their goals? Does anybody have any questions on 

what we just talked about? Yep. 

Female Speaker: You said that in rotation, you kind of trade focus so you 

have got strong kicks and so you have got huge splashes. What do long 

distance swimmers do if they will rotate more? 

Abbie: Well, yeah, so I would caveat with the fastest distance swimmers 

right now are all kicking a lot. I had in this presentation that the 2-beat 

kick is slowly becoming obsolete, because I do believe that that’s true. I 

forget the name of the swimming company that was a big proponent of 

something called a ‘power kick.’ But the power kick was essentially a 2-beat 

kick. They were saying that because you emphasize the kick really aggres-

sively, and you pause between it, that that power kick overall is going to be 

faster than shorter smaller kicks. But when you test that, when you look at a 

swimmer’s average speed, you don’t want to look at the exact speed per 

kick. If you have smaller, shorter, faster kicks over this period of time, it’s 

still producing a faster average output than having larger, bigger kicks. With 
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that though, kicking itself is using the biggest muscles in your body. Like, 

my arms versus my legs, my legs are much bigger. The effort required to 

have a long kick over a longer duration of time, is something that needs to 

be trained from an endurance perspective. If you have a kid training that is 

just not willing to kick more, you really wouldn’t want to put them on a ro-

tated base stroke because they are not willing to put in the time and effort 

to get these muscles in better shape. 

If you are a good kicker, like if you can kill some kick sets on freestyle with 

a board and without a board, overall, you’re in really good swimming 

physiological shape because those big muscles in your body are shuttling 

through lactic acid, blood, and oxygen very well. It’s a lot easier to fake that 

you are in swimming shape with your arms because those muscles are 

smaller, but you can’t fake it with kicking, which is why some people really 

don’t like kicking. At the end of the day, I would say that if you want to be 

the best of the best, you have to kick in a distance race now. That is proven 

when you watch the Olympics and the national meets. 

Male Speaker: When you do the arm pull, do you recommend the hand 

comes under the body or stay outside the body? 

Abbie: Yeah, so I like to call it your ‘pocket.’ I tell your swimmers that you 

create a pocket with the hand coming through, basically right outside the 

body. It’s right outside whatever the respective hip is, but inside the elbow. 

It’s not just directly under the body, but it’s also not wide outside the body. 

You are basically hitting here, which is the reason I call it the pocket, as it’s 

right by the pocket of what would be your pants. Then from there, you just 

push straight back to the 170 degrees. Sometimes I have swimmers that are 

all over the place with their pulling patterns, and one of the ways that I cor-

rect that is I will have them stick their thumbs out when they are pulling. If 

they are pulling through their pocket, they will actually hit the sides of their 

body, which gives them some good feedback of where the arm is, versus 

the body itself, that I’ve seen some solid corrections with that. 

Female Speaker: What angle would you call that? Do you have a measure? 

Abbie: That’s probably about close to 90 degree angle, to be honest. When 

you are right at the side of the body. In front of it would be a little bit less, 

but probably about 90 degrees. 

Male Speaker: Some people are very flexible and hyperextended. Is there 

any advantage to that in the kick? 

Abbie: Well, if you’ve noticed, this is actually really interesting. Shan-

non Vreeland made the Olympic Games in 2012. I swim with her at the 

University of Georgia, and whenever she would stand on deck, you could 

see the people that were really good kickers. They would all stand there 

with this is a normal leg stance and they would stand with their knees hy-

perextended. If your knee is hyperextend with what we were saying, with 

finishing the kick in front of the body, that means that the foot would even 

come up higher than the knee, which would give you technically a competi-

tive genetic advantage versus your competitors. So yeah, you’ll see a lot of 

people that are ex swimmers that when they stand, they stand with their 

knees back and their hips forward, which is pretty close to a kicking position 

I catch myself actually doing it a lot, and I am like, “That’s not what I need to 

do anymore.” Any other questions? 

Male Speaker: What about an 8-beat kick? Is there anything like an 8-beat 

kick or is that just a 6-beat kick that looks like that it’s an 8-beat? 

Abbie: It’s most likely a 6-beat kick the looks like a crazy 6-beat. Essentially, 

if you hit that connection drill of opposite arm, opposite leg, that’s kick 

one of the right arm. Then as the hand pulls through its catch to do same 

arm, same leg, and then you do opposite on exit. And then it’s the same, 

opposite same, which is giving you the six kicks per stroke cycle. To do more 

than that would be like a six beat kick on steroids, but the body would be off 

balance. The 6-beat kick is pretty much the quickest you can do given how 

quick the stroke cycle goes. It’s probably looking a little bit more than that 

because the tempo is pretty high. Any more questions? 

Male Speaker: Would you say that connection drills are for all ages? 

Abbie: I found it to be pretty good. Younger ones, who don’t know the right 

arm versus their left arm, probably wouldn’t recommend it with them. I 

coached for Triton Swimming out of Louisville, and I work with kids that 

are like 10 on up, and I have done it with some of my younger ones. The 

ones that can identify which arm is which can get it. And a lot of times, the 

cool part of the connection drill is a lot of time, it’ll just teach them to feel 

without you necessarily having to verbally speak it. Once they get it, they 

are like, ‘Huh, that actually feels better.’ 

Ok, thank you for coming to this first talk. Hopefully you stick around for 

some more notes on Freestyle. n
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Using Technology Affordable to All Coaches
Glenn Mills

Glen: Well, technology thinned out 
the room. All right so we are at a very 
interesting time in the sport and so 
some of the things I will be talking about 
today are about the future of technol-
ogy as well and just different ways to 
think about it.

When we get deeper into the conversa-
tion, a lot of what I will be talking about 
is based on having a platform that deals 
with kids, that deals with coaches, deals 
with content, deals with user-generated 

content, which are the Deckshots, so as coaches film and upload, and we 
get into protection of athletes and all that.

We currently send about 1.5 million emails a month from GoSwim with 
coaches sharing videos with their swimmers. And so we have to be very 
protective of how the messaging and how the system is used. And so I 
will talk a little bit about that and how it pertains to some of the other 
technology that is coming out. It is like a small family here now, so at any 
time, if you have any questions, just raise your hand and we will go from 
there.

Technology is really anything that is not just swimming, in my opinion. 
The least expensive technology that we can look for is education. Whether 
it is from newsletters, pictures, your education from ASCA, video sharing 
services like GoSwim or YouTube and probably one of the biggest, like I 
talked about during the trip, is peer teaching. with our platform, over the 
many years that I have been doing this, I have been presented many times 
with the question, “Why would I pay you when I have YouTube?”

You can find anything on YouTube, I get it, the question is how long does it 
take you to find the clip that you want and if you start your kids down the 
path of YouTube, then you never know what the next suggested video is 
going to be.

This will probably be my only defense of GoSwim during this process, but 
at least if you are in GoSwim, you know that the other videos are probably 
okay. There is not a lot of bad swimming on GoSwim, you may or may not 
agree with the technique that is next but at least you know it is not going to 
be a dog doing something in a pool.

The other thing is that if you go to GoSwim and you search ‘Olympic 
freestyle showing head position,’ you get about 50 videos right there. 
Whereas, if you do that on YouTube, you are going to search and search and 
search then hopefully find the right one. I think GoSwim is cheaper than 
YouTube even though YouTube is free because it is helps you find the con-
tent easier, that was the commercial. Okay? we will go on.

Again, peer teaching, I think, is technology because it is not just what we do. 
The simplified technology is those kick out sticks that I talked about that the 
teams are using. I know it is not what you think of technology, but kick out 
markers for young kids we use PVC sticks on the bottom of the pool, we take 
a PVC stick about that big we paint it bright pink, we fill it with sand and we 
put it on the bottom so we keep their eyes down as they come into the wall. 

You can use the PVC sticks on the way out to say get to this point without 
having to put the lane markers across.
Mirrors on the bottom of the pool, the best technology out there. You can 
have your eight mirrors, 9- and 10-year-olds and their heads all over the 
place, and then they get over the mirror and all of a sudden it is absolutely 
stable looking straight down. The last club I worked with, we did eight 
mirrors in the little kids’ lane almost every day, the entire length of the pool 
was mirrors and they had a great time they love looking at themselves and 
head position was fantastic.

Cups, cup on head backstroke stable, head position with rotation. Pennies, 
so fist drill or closed hand rather than just trusting this, put two pennies in 
each one of their hands, make them do the whole drill, if they come back 
and they only have three pennies, they either owe you a quarter or 25 push-
ups. it is just a cheap way to have something else in there that helps you out.

Video feedback, very important. Again, we have had Deckshots in our app 
for many years and we try to make it as easy as possible but we understand 
that we are asking you to do something that breaks the flow of what you do. 
We would love to see more usage of it but at the same time I get it, I am a 
coach too, well, a teacher. In the middle of practice it is hard for me to stop, 
grab my camera and go over, because you are so in the moment. Whether 
you use a dedicated time to film if you cannot have it happen right then and 
there, I think it is very important feedback for the athletes.

GoPro has done a great job on stabilization of their cameras. The newer 
cameras have great stabilization, so even if you are not that good of a 
videographer, great selfie stick, good stabilization, you are walking down 
the side of the pool you get great underwater video.

I have been a fan of the iPhone filming, again, we did the entire trip 10,000 
videos all on iPhones and they were in the Hitcase with the wide angle lens 
on the back and walking down the pool deck with an iPhone and a Hitcase, 
it is like a hot knife through butter. It just flies, everything is stable, you can 
turn it around show the athlete, so I love it.

But I also love technology, so every year, I get a new iPhone. I want to see 
what the new ones are and I want to see what the technology is and what 
how we can use it to harness it or whatever, which means I have to get a 
new Hitcase. Every year that I get a new Hitcase, the one thing that I have 
realized is that they are not as good as they used to be and I hate to say that.

They changed how they made it, I think they are a little bit flimsier now, and 
what is called the rail slide, which is the part that ties into the GoPro mount, 
has become wobbly and there is nothing worse than going down the pool 
and the video you get back looks like that.

I have started to work much more with GoPro’s for daily activity, and there is 
a whole course that shows what the settings should be. We had these great 
unbelievable cameras that are 4k, 60 frames a second, put an unbelievable 
video and then it takes you forever to transfer it from the GoPro to your 
phone, and by the time it comes over, the swimmers are like, “Come on, 
seriously! What are we doing?”

Change the settings on the GoPro down to 720 or 1080, it will transfer like that, 
it will be very quick. The file size, we are going to be showing it is either maybe 
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online but mostly it is going to be sent to their phone. 720 video on the phone 
still looks fantastic and the file transfer is going to be almost immediate. You 
can film with the GoPro at a low resolution, transfer it very quickly and still 
show it to the swimmer while they are sitting there. It is all about resolution.

Selfie stick, I have been through every one of them. I should have 
written this down, Quik Pod, Q-U-I-K P-O-D, is waterproof, it is a little bit more 
expensive, it is about 65 to 70 bucks, but I have used the same one now for 
a couple years, and it is a beautiful thing.

Cloud storage rather than hard drives, you want to make sure that you have 
your content backed up but at the same time make sure that the athletes 
can get good access to it. It is just safer for everybody. Deckshots is our 
system of cloud storage which has all the protections for both the coaches 
and the swimmers, and we are going to talk about COPPA and MAAP in a 
couple minutes.

I use Coach’s Eye, a lot of people use HUDL. If you are going to use a very 
simple form of annotation and feedback, Coach’s Eye, somebody said, “How 
much does Coach’s Eye cost?” I think it is $5.99. I think HUDL is free and the 
thing is, is that they will want you to buy their subscription and your storage 
and all that stuff, okay? I get it. I think they are too expensive.

You can show as many of those things as you want in GoSwim for the price 
of your coach account. There is unlimited storage on that. Just be careful 
how much money you spend on backup and sharing storage because a lot 
of that is already included in other services. But I think it is important.

Communication. Just as I talked before about the guy that put the 
headset on and he was talking through the speakers and this was the first 
time he ever did it, the thing is, it is really effective because not screaming 
at your swimmers in a loud environment is going to be easier on you. One 
of my friends here is on a sabbatical from coaching because he destroyed 
his voice, because every day, in order to communicate with the athletes, he 
was screaming and so he had to take a break from coaching or else he was 
going to lose his voice forever.

Little tools like that, that can be fairly effective, are good. Here there are 
a couple different introductions of the systems where the swimmers are 
wearing the headsets and you are talking to them all at the same time. 
Really	cool	but	 it	does	come	at	a	cost	and	so	 it	depends	on	do	you	need	
to talk to every swimmer on every length or can you buy a few of them 
and then do specific things with those athletes? This comes down to us as 
coaches controlling every moment possible within that practice or allowing 
some of the search to go on.

Wearables. We are verging on the new era of data tracking and feedback for 
our athletes. There are an unlimited number of fitness trackers that say they 
track swimming. The Apple Watch is a fantastic tool for tracking activity. It 
is tremendous, it is fantastic, I use it, it is great. Then I put it on some of our 
good	swimmers,	I	gave	it	to	Rachel	and	I	said,	“Hey,	can	you	have	so	and	so	
wear this watch? I want to see what it looks like.” The swimmer did a 6,500 
yard practice and you got a report at 2,500.

If I swim, even old, if I do a 25 breaststroke, the watch has no idea what I am 
doing because my underwater pulls are over halfway and I take three to 
four strokes a lap. Like I said, my stroke right now is four seconds, so I just lay 
there. But it does not understand what I am doing.

From a competitive standpoint, not only are the $300, $400 which is not 

practical for your athletes, from a competitive athlete standpoint I think 
they are horrible as far as tracking is concerned. Apple Watch for the most 
part for young competitive swimmers is still not ready. I have not had an 
opportunity to try Phorm Goggles. Has anybody tried them? Kyle has tried 
them. What do you think?

Kyle: I mean, I just put them on there. Thought it looked pretty cool.

Male Speaker 2: Okay. The other question is, for competitive swimmers, 
do we want them to know every split of every turn of every length, at 
constant? That is going to be up to you and up to their parents who have to 
spend $200 on a pair of goggles. It is great, it is cool but we still do not know 
whether or not it is going to help our athletes.

Triton. I talked to Tristan a lot, I have seen the system, it is very cool and, 
again, it is all going to be based on whether or not you can afford it, the 
athletes can afford it and whether or not the data that comes out of it is 
something that you find to be overwhelming, helpful, or you just use it 
for a little while and the novelty wears off. Again, not saying anything bad 
about any of these except the Apple Watch from a competitive swimming 
standpoint but, again, I use it because I do not really swim competitively, so 
it still does track most of my stuff.

The least expensive wearable is still the FINIS Tempo Trainer. We all know 
how to use it, it is very easy to use, it is easy to understand, you can make 
small, very quick changes on the tempo of the swimmer and it acts as a 
reminder of what rate they are supposed to go and then go from one lap to 
the next and figure out how to maintain that rate, where to connect, where 
to let go, how to rotate and so very simple technology for not a lot of money.

I know a lot of teams will have a bucket of them and will pull them out every 
so often. I have used them for teaching a 6 beat kick, and I was really having 
a hard time with this one kid, I put two Tempo Trainers on him.

I had two of them in, the kids eyeball started rolling, he was going crazy, but 
somehow built this polka sort of rhythm in him and he started to figure out 
how to do a six beat kick, okay? There are all kinds of fun ways to do it and it 
is just whether or not you are going to drive somebody crazy. But I love Tem-
po Trainers just because they are so simple. You can always have a couple of 
them in your bag, you pull them out when you need them and so very easy.

Visual data capture. Again, I am going to go through this stuff fairly quickly, 
so let me know if there are questions. Swimcloud was more of the taping 
app. Did everybody see Swimcloud while you were here? Are you familiar 
with the race analysis?

You film it and then you go back and you tap all the data points, start, entry, 
breakout, so really cool. You get all this great data and great race analysis. 
Their power is they are cloud sourcing in a way that the parents are able to 
do the taping, that the athlete is able to do the taping, and so it is not just 
the coach having to do it. I thought that was pretty cool. Okay?

We are moving from the need of the coach to do the taping and the mark-
ing, into the autonomous data capture or autonomous video capture, lane 
vision from FINIS. Basically, if you have not seen these, cameras are set up 
that automatically capture and track the swimmers with no wearables. It is 
simply a recognition that ‘this swimmer is going back and forth.’

Lane vision from FINIS is down to the iPad, iPhone level, in which you can 
take your iPad or your phone, so they have made it starting to come out on 
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the phone. It is still a work in progress, it is not out on the market yet but I 
have used it pretty extensively. You walk down the pool with the swimmer; 
it will calculate the breakout split, breakout distance, underwater velocity, 
stroke count tempo, distance per cycle, 15 meters split, swim velocity, swim 
finish time and turn time, all by walking down the pool with your iPad.

We still have to figure out, as I work with these guys, it is all about the angle 
of the filming because it has to see something specific happening in that 
swimmer and so where you stand it needs something for the computer or 
the AI to track on. It will get better but all of these things will soon, and 
I think Swimcloud is working on this as well; you will not have to do it 
anything. Okay? US coaches will not have to do anything. It is going to 
capture all this data, it is going to upload the data, you will say which 
swimmer is in which lane, and then it is going to give you all this data. It is 
cool, right?

I am excited about it all. But I have had long conversations with these 
companies about privacy. This goes back to our experience from sharing 
content of minors and where the future of privacy is going with Facebook 
paying $5 billion to California, I will get into some of the things after this, but 
it is important that we understand that COPPA was the rule until this year. 
COPPA is a Children’s Online Privacy Protection Act which states that no one 
can set up an account on the Internet if they are under 13 years old.

We have been fully COPPA compliant since we started the platform last 
year. Safe Sport USA Swimming came out with MAAP which is the Minor 
Athlete Abuse Prevention policy, which moved all of these rules of sharing 
and communication through all of this technology from age 13 to 18. There 
are all kinds of new rules for anybody under the age of 18.

One, if you communicate with that athlete and, again, I am not an expert 
on it so if I say something wrong, let me know, if you communicate with an 
athlete, there has to be another adult within that communication. Okay? 
If  you are filming, someone else has to see that that video, you cannot just 
send one-to-one.

The athlete protection is great, this is what we want. From day one in our 
system, if you uploaded a video into the platform and the swimmer got it, 
there is a little thing on the page in the bottom right hand corner of that 
video that says report if inappropriate. That was on from day one of Deck-
shots. If the kid got a video from a coach and it was something not so good, 
they will click that button, the video disappeared. All right? I would get a 
notification, I would have to go watch the video, and if it was something 
inappropriate, I would send it to USA Swimming or the FBI.

I have gotten four notices in five years and every one of them was a 
mistake which is great because I would go into look at this thinking, “Oh 
my gosh.” Then a couple times a kid said, “I clicked some button my video 
disappeared.” I have to go remove the warning and turn it back on, and a 
couple of them were pretty good evaluations by the coaches, so it is cool to 
watch. But you have to always consider where we are going in this world.

The way that we have always worked Deckshots, is if you as a coach film 
a video of a swimmer, and you store it on your hard drive, you own that 
video, you are a copyright holder of that video, you have created it, it is 
yours. Okay?

The way that we work in our system is that if you upload that video to 
GoSwim and you assign that video to a swimmer, you have now transferred 
ownership of that video in our platform to that swimmer. If that swimmer 

decides they do not want you to have that video anymore, they can delete 
it. The power in the ownership of that video transfers. It does not mean you 
can’t still store it on your hard drive, do whatever you want, but in our plat-
form, in order for athlete protection, you transferred that right over to the 
athlete to then do with what they want. I think we are going to get there 
for data as well.

Here we are as coaches, what we are used to is test sets, think of a test set.  
You are doing a test set, you are writing all the numbers down, you got all 
these charts, you got them on spreadsheets and all that stuff, this is what we 
are used to. That is our data. We use that all the time.

The	future	with	GDPR,	which	is	the	Privacy	Protection	Act	over	in	Europe,	
is they are very protective. California Consumer Privacy Act is being passed 
in, I think, January, which gives all information to individuals. You will know 
how a company uses your data, tracks your data, what information they are 
collecting, and you have the power to shut it off. If they can’t tell you that, 
then they are going to get shut down.

You will not have control over the date of everything that happens on the 
internet if it is not set up in the beginning to where the athlete have the 
control to remove that data. If it is not set up and you have not thought 
about it or the companies have not thought about it, eventually, you will 
have to think about it.

Always, as you get into this technology, find out what their privacy protec-
tion is, who owns the data, and how it is going to be handled if the athlete 
decides they do not want you to have that data anymore because that is 
going to be a very important part. Basically, do not get used to holding on 
to the data forever. 

I have 40 swimmers in the pool and we have one parent that is really ticked 
off. All right? Eventually, for whatever reasons, the entire autonomous 
system will be taken down because you cannot film everybody in the pool 
if that one person does not want it to happen. I talked to the companies 
about it, they disagreed with me, they think they have it handled. I am just 
telling you as coaches always be aware of that because I am more like you 
guys than those guys. Protect yourself always.

The big thing is we see all this data, it is so cool when you look at it and then 
you see the aggregate over the entire group, you can tell how the team is 
getting faster, how to break outs are getting better, and so there is all this 
great stuff. You can tell where  you are not good as a team, how you can 
become better overall. But there is so much data that the scary part is that 
after everything that you do all day long,  you are going to go home or  you 
are going to go back to the office and now you have got 10 data points on 
50 athletes that you then have to go through and say, “How are we doing?”

The first talk I had on the trip is about how many jobs coaches have. We do 
see it already in data overload that there is so much that we do not know 
what to pick. My suggestion is to pick a couple of data points that you want 
to track when you get to this point. It is simplifying. You can become an ex-
pert at this thing, whatever it is that makes you excited to track, and ignore 
some of the others.

Every once in a while you can go check them but if you try to immerse 
yourself in all of the data on a daily basis, the minutiae of what is going to 
be happening is a lot. One way or another, we are all going to be using it, 
it is just a matter of time. But it is going to be another thing that you have 
to manage.
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By only looking at a couple data points, but being consistent about that, it is 
going to be an easier transition than getting into it and finding everything 
overwhelming every day. It is how you are being presented with this infor-
mation. You got to be able to look at it and then look away and know that 
you are doing good or maybe not so good. That was basically it.

Any questions from a filming standpoint, evaluation standpoint, it is 
because it is such a crazy time it would be easy to talk about all the little 
individual things that happened but I think the most important thing that 
we have to understand is that we are working with kids and that we have to 
protect those kids, and just because we can do something does not mean 
we should. Yes?

Male Speaker 4: You said to pick a couple data points and then just focus on 
those. Do you have some data points that you would recommend over others?
Male Speaker 2: Stroke rate, stroke length, pretty easy, how many strokes 
per length are they taking. You can always look at a velocity. Velocity is al-
ways a good one to look at, but the problem is that it is going to come from 
many different sources.

The stroke length and stroke rate is going to be something that is pretty 
easy to track, it is easy for the system to track, and it is easy for us to look 
at and understand. If I go back to this, what is being captured right now, 
what would your data points be? What would you be looking at and at what 
age group would you be looking at that particular part? I would be more 
interested in breakout distance for the younger kids. What is their 
consistent breakout?

That goes back to the kick out stick. First get this and then maybe add the 
split. You have to look at these sorts of things and say, “Okay, this is the data 
I am going to begin on. I am beginning on this automatically, which ones do 
I want to highlight?” Where are your sweet spot of what you understand and 
how you know how to impact that particular item? That make sense? Are 
there questions? Who uses any kind of a wearable or any kind of tracking at 
this point? What do you use?

Male Speaker 5: I use the Tempo Trainers.

Male Speaker 2: Okay. Tempo Trainers, who in here uses Tempo Trainers? 
Pretty cool. is anybody using any data tracking, any wearables, Triton? 

Male Speaker 6: I am using Garmin watch, it is basically the same thing.

Male Speaker 2: Are you triathlete?

Male Speaker 6: I was.

Male Speaker 7: I use Triton.

Male Speaker 2: Okay. Are you using that in your teaching?

Male Speaker 7: Yeah, actually I did not use that in team practices. Only 
private practices. If someone wants to really break down their stroke.

Male	 Speaker	 2:	 Right.	 Beautiful.	These	 are	 great	 in	 the	private	 lessons.	 I	
know Abbie Fish is doing some stuff were she is using a Triton to go from 
person to person, gather data on them and then help them. I think it is a 
great idea. If you ever do private lessons, it is always good to have one or 
two of these things around that you can use and you get actual data to 
show improvement.

I guess another piece technology is an endless pool. We are putting one 
in at the house, this would be my third pool, and with the combination 
of – when you look at Apple Watch, and Garmins, and those sorts of things, 
in an endless pool they do not work. Okay? It is not seeing the motion, 
because  you are in one spot.

Tempo Trainer becomes the best technology for a stationary tank. What you 
can do with this, as far as how we would use it, the water speed is consistent, 
and we as coaches have a hard time – you never know where speed comes 
from. Is it the push off from the dolphin to breakout? If you just want to 
study the stroke in it of itself, you set the consistent water speed in one of 
these tanks and then you set the Tempo Trainer.

As you start to search for changes in technique, the swimmer will either 
move forward in the water or move backward in the water. In that spot, 
by changing what they do at the consistent water speed, the swimmer will 
either move backwards or forward. The other aspect is that the goal is to get 
them at the stroke rate that they will compete at, with the lowest heart rate. 
the water speed is consistent, the stroke speed or the stroke rate could be 
consistent, but the heart rate starts to drop.

Heart rate trackers – I started following a kick starter company six years 
ago, and I just got the thing last week. Okay? Six years. But it is a heart rate 
monitor that sits here and then it is like an eye thing, okay? In the endless 
pool basically, you are swimming and you know whether or not you are in 
the right target zone from a heart rate standpoint. It is live and it is active. It 
is pretty cool from that standpoint.

The lights. Okay. Has anybody used the lights? There are three companies 
here, so what is your feeling on the lights?

Male Speaker 8: It took a lot of work to set up, especially because I had a big 
group in the water. How do you make easy to use?

Male Speaker 2: Okay. Does everybody know what the lights are? There are 
these strips of lights that go on the bottom of the pool, fascinating from the 
standpoint that you can set a breakout point, little blink where the breakout 
point is, it will change the rate from the wall to the breakout point and then 
after that, so after the underwater dolphins are done, there is a separate rate 
for the swimming for the rest of the length.

Now, it will do this for every length and you can have maybe five, six 
swimmers because they all have different colors. You got this one strip 
going down the middle and so you are looking over here, and I thought it 
was really cool. I enjoyed it.

Until we realized that in Phoenix, Arizona, you cannot see the lights. it is 
too bright. The company that I was working with will always send me these 
beautiful drone shots of the pool and the lights going back and forth at 
night, they were not great at night, but I did have to send it back because 
we simply could not see them.

Male Speaker 9: How well does the heart rate monitor from Kickstarter work 
and how much did it cost?

Male Speaker 2: It came in on Tuesday afternoon and I left to come here on 
Wednesday. I cannot remember how much I paid for it because it was six 
years ago, so I congratulate them for finishing the job, I think it was worth 
much more than 100 bucks. I mean, if you want to email me, I will check it 
out on a Monday when I get back, so my email is glenn@goswim.tv

ASCA NEWSLETTER | 29



But, again, I do a lot of kick starter stuff and sometimes I don’t ever get the 
thing. Six years, that was pretty cool when it showed up. I was like, “Hey, way 
to go!” But heart rate, I think, is really good.

I know there are a lot of people working on heart rate, but there is a lot of, 
I will not say controversy, but there are a lot of questions about what is the 
proper heart rate for who. Is anybody familiar with Orangetheory? Oran-
getheory is a very cool place, everything is based on heart rate. The entire 
training that you do is based on heart rate and you are on this monitor and 
they have these TVs, and  you are supposed to say in this orange zone, is 
that correct? Okay.

About six months or eight months ago, they completely redid their model 
on heart rate because they realized that what was accepted is no longer 
accepted. Even with heart rate we have to be careful how we are training 
the athletes because there are going to be a lot of variables within that. 
Questions on filming? Yes?

Male Speaker 12: This is more on film feedback. I was talking with someone 
earlier about how to get people to watch longer videos instead of short 
clips. The best part of the video may be 20 minutes in, but nobody watches 
that far. 

Male Speaker 2: We have played hundreds of millions of videos online and 
the longest chapter I ever produced was about seven and a half minutes 
long, because it is just one chapter of video. I do not know if anybody has 
ever seen the end of it?

Okay. I loved it. I was into it when I was making it but even to the point 
where if you look at GoSwim videos now, what you will see is that there is no 
title slide and there is no credits at the end. It is you get in and you get out. 
I was working with somebody and they were asking me the same question 
and so I pulled up a video and I pulled up all the stats on it.

The drop off rate was about a minute and almost maybe a minute and a 
half, two minute long video. The stats had everything dropping off around 
a minute. Even when I am looking at it, I am like, “Why am I doing the rest 
of this thing, everybody is leaving?” We looked at the video, by the time the 
minute came up, I had hit the point of the video three times. 

A lot of the stuff on GoSwim is how to do it, why do it and then how to do it 
really well- the fine points. Somebody told me ‘the fine points’ is going to be 
on my tombstone, but I had no idea when I started saying it. A lot of people 

do not need that last part because they are not good enough to be there, 
and so they just they get what they need and then they leave. But from an 
instructional standpoint, this is where we as coaches, we want to save that 
person. We are doing evaluations, we get in there and we explain every-
thing but we are still dealing with someone, especially a young kid, that has 
an attention span that is much shorter.

If you wanted to hit multiple points on that stroke, my suggestion is you go 
and you start just like we did on the brush stroke today. We start at the front, 
focus on the hands. Make that video. Go to the head, focus on the head, 
make that video, and then instead of sending them one 25-minute-long 
video, send them six or seven 1- or 2-minute-long videos, because, like you 
said, the best part of that video might be at the 20 minute mark, and they 
have never seen it.

If they want to go to that part again and again, well, they only have that one 
little video, they do not have to watch the whole thing. Online it is really 
hard to scrub and skip to the exact point that you want to get to. Be brief, 
focus on one thing at a time, and then create those videos because that is 
where you will make a bigger impact, in my opinion. Anything else? 

Male Speaker 13: What was the brand of the light you sent back?

Male Speaker 2: Virtual Swim Trainer. I love the guys, I think it was great and 
I told them I love it. There is a great video of one of Kyle’s friends, Pat Park, 
and we go 20.2 or something 53 from a push. I put one of the ASU sprinters 
on it and set it for 20 seconds for 50 and then just screamed at him to go and 
bam. He was 20.2, he was right on it. It was very cool, everybody loved it and 
then the next day we could not see it.

You go from that to dropping a PVC stick on the bottom to keep the eyes 
on. I love directing swimmers eyes. I think the least used tool or the least 
used muscle in swimming is the eyes, where you are looking, where you see, 
where you experience and that sort of thing. The lights, I love them but we 
just could not use them.

Pace clocks, have you guys seen the Swimnerd’s clock? That thing is 
really cool because it is all driven from an app and a multiple clock, it is all 
Bluetooth, you click one button they reset and can be seen from 
everywhere on the pool deck. And, again, all driven from an app. I thought 
it was beautiful, probably the best pace clock I have seen, and not too 
expensive either. anything else? Cool. I thank you guys for coming, I hope it 

was enjoyable. n
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Use of the Rate of Adaptation to Optimize Training
Dr. Genadijus Sokolovas

Dr. Genadijus: Thank you guys for 

coming for the presentation to learn 

more about science, not only experi-

ence. I am glad that you guys are inter-

ested in science applying, especially 

since our particular talk today is about 

how to use sports science in training 

and how to design the best training. 

You know that the athlete’s improving 

faster or slower and everybody prob-

ably understands that there is some op-

timal training stress on the body. Every 

week we have changing conditioning in 

the athletes. They improve aerobically, they improve anaerobically and we 

want them to experience the most optimal training that would be proving 

the most.

We do not want them over trained, we do not want them under trained, 

we want to give exactly the intensities that would match their condition. 

How to evaluate that, I will be covering in my short talk. This research has 

been done for 30 plus years. I will try to fit in 45 minutes. It’s a little bit short. 

Normally, when I am running my coaches clinics, I am running for a five 

day clinic, which includes a variety of different topics, but I will try to cover 

shortly for you to have some ideas on how to improve your training and 

how to design the best training.

Now probably most of you designing training, you have your own 

experience; you learn from other coaches and how they design the 

training. Trying to copy the best in your schedule, but is it the optimal 

training? In my opinion, and based on the research and data that we have, 

we need to design training based on the rate of adaptation. I will explain 

you what adaptation I am looking for, and how to measure adaptation in 

very simple training steps and practices. Let’s say, in a theoretical situation, 

and it happens practically as well, my athlete’s improvement in aerobic con-

ditioning in one week is 5%.

In anaerobic conditioning, 2%. Other athletes improved aerobic condition-

ing 3% and anaerobic conditioning just 1%, should both these athletes 

and swimmers be on the same training plan? Most likely, one of them will 

benefit more from your plan than the other. How to make it beneficial for 

both of them? Most likely you need to change training base intervals. In 

addition, for my athlete to improve 5%, I probably can increase training 

volumes in this energy system by improving 2% only, I cannot do 5%, I will 

get over trained.

Or if I improve five, and my coach offers next week just 2% increase, I will 

be under trained. I can do better. That is why it’s important to analyze 

adaptation and analyze rates of adaptation as well. I spent almost ten years 

with USA Swimming as Director of Sports Science and Physiology so we’re 

also doing a lot of tests now, international athletes from 130 countries are 

testing with us. We have probably 120 Olympic champions we have been 

testing as well. We have a huge database and that allows us to better 

analyze the adaptation. We are also doing biomechanical research, here’s 

stuff what we are doing in our research so you will understand better.

So, what’s adaptation? Adaptation can happen in strength and endurance 

physiology, and you can measure adaptation directly. You can measure ad-

aptation with land to water strength tests. Coaches, back in 2005, 2007, did 

a lot of these types of tests with the USA national team. We tested, analyzed 

land results, water results, strength, looked at the ratio between how much 

you use with your land strength in the water and that gives good answers 

what you need to work on. Do you need to work more on land or more in 

the water?

In kick and pull, also you can test your swimmers. Look at contributions 

from kick and pull to full body swimming that will help you to answer 

questions; do I need more kick and pull practices, or maybe full body 

swimming? It’s always good to measure and understand a little bit better, so 

that will be like strength adaptation. You can do speed adaptation as well, by 

just doing some tests over shorter distances. Also you can look at endurance 

adaptation like T30/T20 tests, long distance swimming time intervals, aero-

bic tests with short rest intervals, etc. All this helps to understand adapta-

tion.

Next type of test: physiology and biochemistry. You can do lactate 

threshold, lactate clearance, and different blood parameters that would 

reflect adaptation. That is more like a long term adaptation. But, the question 

is how much these parameters would tell me? What should I do tomorrow 

with my swimmer? What should I do in a week? It will tell a little bit, but not 

directly. It will not tell you the numbers of how much I need to increase aerobic 

conditioning or aerobic volumes in the season next week by 5%, 3%, or 

7%, etc.

How much should we increase anaerobic volumes? How much do we 

increase speed volumes? These parameters all that I mentioned are good 

in general to see what direction you are going; however, it doesn’t tell you 

on a smaller scale in practices and from week to week what you should do 

in practices. Correlation between all these parameters and volumes that 

you are doing in practices is very small. There is almost no correlation at all 

because swimming times in a season can improve for elite level swimmers 

between 0.2, 0.3 and 2%, so it’s not too much. It’s still a lot; it still might be 

on world record if you have Katie Ledecky or Michael Phelps or somebody 

else, but in general it’s a relatively small improvement.

Strength 5- 15%, VO2 max 2-5%, anaerobic threshold 3-7%, time to clear 

lactate 10-15%; we can be more efficient for training. But again, it’s all good 

information, but it doesn’t tell me what should I do next week with my 

athletes? Normal training season for elite-level swimmers looks like this, 

increase the volumes in the season, then we have some rest week. Then 

volume is already high, then again, increase. Again the rest week. For 

younger athletes with a little bit different plan and then we start tapering 

towards the end of the season when we are competing at the competition.

Again, if we look at these changes of the volumes, it’s from less than 20k 

per	 week	 to	 70+	 k	 per	 week.	 We	 increase	 threefold.	 Is	 any	 parameter 

physiology or strength or speed that we are testing in practices reflecting 

that? No. We are improving 2%, 3%, 5%, and then suddenly in training we 

are doing 300%, but we feel that athletes should do that; otherwise they 

will not be successful. Therefore, for daily management until how much 

you need to swim next week, you should find some other parameters that 
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would reflect these changes in the training volumes that we get. All the 

parameters mentioned are good, but it doesn’t tell more than that.

Anaerobic and sprint volumes increase in the season, as well. We see again 

a 200% increase. That is a lot of increase. But our testing parameters do 

not reflect them. I am doing time trials, let’s say over 1500 once a month. 

My times are not improving 200%, okay? That is why it doesn’t reflect that. 

What should we do? If you look at a little bit more increase here, because 

we tested athletes from week one of the season to the competition week, 

you see how much they improve. Obviously in week one they are not in 

great shape, especially if they had some break, that is why we have more 

see improvements. Volumes to increase: let’s say in a 24 week season to 

reach week 18, increase 200%? That is way more than our results and tests.

Let’s step back a little bit and look at two different training strategies that 

we can have just by analyzing parameters that we are measuring everyday 

in practices, such as speed and duration of work. If you have your speed 

and duration of work, and speed might be measured as intensity, or power, 

even on land. Duration of work, distance that your athlete is swimming, 

number of repetitions and so on. if you get these two parameters, we can 

develop two training strategies. I call strategy one: constant increase dura-

tion with constant intensity. It is duration of exercise. Trying to increase how 

much athletes can swim at certain speed, that is strategy one.

Then strategy two with the traditional training, when you are trying to 

increase intensity, you are always doing the same distance time trial. Let’s 

say 200, or any other distance, once a month, and you want to see results 

improvements. That would be strategy two. Which strategy is better? 

Should we train our athlete’s  with strategy one or strategy two? Or maybe 

a combination of these strategies? That was one of the original questions 

when I started my PhD about 30 plus years ago and we started analyzing 

what strategy works better and how much athletes are improving.

In our group we have been working with multiple PhD students and we 

did studies in various sports. Interesting enough, the rates of adaptation 

has been very similar in all endurance sports. These are different strategies. 

Now I will give you an example for you to understand better the strategy 

one because that is a little bit different than the traditional strategy, strat-

egy two. Tests with constant intensity; how we can approach that? How we 

can test swimmers? Let’s say you are doing six 50s in 45 seconds. You are 

recording athlete’s best averages.

It’s early in the season and athletes may not be in great shape at that time, 

but it’s good to start this test set because it will give you a good under-

standing about the rate of adaptation. Initial times, let’s say average was 

32.5, just hypothetically. You have fast or slow swimmers, everybody has 

their own average. Then that average time on the first week is the goal to 

keep in sets the following weeks. For example, next week I want to repeat 

the test, but I am not asking Kathy to swim six 50s. I am not interested in 

your improvements in times, it’s still very early in the season. I am interested 

in how much you can build a capacity in this energy system.

That is an anaerobic set, six 50s if you’re doing it all out there. What’s your 

anaerobic capacity? You did six at 32.5. Now, next week I want to see, can 

you do seven? Swimmer started to do 60 and maintaining 70, he failed. He 

didn’t improve obviously from six to seven. That is a lot of improvement, 

it’s about a 15% improvement. Theoretically, at least based on research, it 

should not happen next week. You cannot do seven unless you didn’t do 

maximum effort best at your effort in the first test. In a couple of weeks you 

see already seven and you see eight and nine and so on. That is the start to 

progress in number of repetitions in the test set and you are doing test sets 

as long as athlete is keeping average speed.

Let’s say an athlete swims 31.5, which is too fast, but the next one is 32.5, 

and the next one 33.0. He is still in the range on average, and you still con-

tinue trying to keep times as close as possible to 32.5. In fact, based on our 

experience, an athlete becomes so efficient in maintaining the times, they 

know exactly what 32.5 or whatever their times are feel like, and they are 

hitting the times like a machine. Eventually they are building conditioning 

really well. In fact, in these types of sets, we saw a significant reduction in 

injuries in swimmers; it was up to an 80% reduction of shoulder injuries. 

Why? Most likely because we are not requiring them to swim as fast as you 

can, we are only requiring them to swim as long as you can in different 

energy systems. As a result, the athlete is not injuring themselves.

They are not overusing, they’re developing a good foundation and good 

capacity, as Bob Bowman always emphasized capacity. As I am looking at 

capacity and I want to measure capacity, those are the sets that you should 

do in practices. You can measure capacity in a number of repetitions. 

Strategy one, it has to be constant speed. The same speed and the same 

times to do the majority of the season. Distance of repetitions obviously 

should	be	the	same,	as	an	example	of	50s.	Rest	interval	should	be	still	the	

same and the only one parameter you record is how many repetitions for 

whatever distance those athletes can swim.

When you are starting to test these athletes like I tested thousands of 

athletes in this type of training, we notice that they increase the 

number of repetitions pretty well up to 16 weeks. After that, it slows down 

significantly. It seems like this training strategy has some limitations, as well. 

You cannot use just this training strategy; you need to switch probably to 

the speed strategy which will be strategy two. I will be talking about that a 

little bit later but in general, this strategy has a lot of capacity. There is a lot 

of potential you can improve. 

If you increase 200- 300% in number of repetitions during their 16 weeks 

or so, this type of training, that means that when you drop this number of 

repetitions, obviously athletes will be faster. They are just building such a 

good capacity in number of repetitions. The next slide shows an example 

of an increase in number of repetitions during the season and this is one of 

the swimmers, just as an example. Three sets every week, they have three 

repeating 200s, that is more of an aerobic set and “x” number times one 

hundreds and “y” number times fifties. One hundreds mix center zones and 

fifties are more interval based.

If you see the number of repetitions for two hundreds, they started with 

three	and	end	up	on	the	week	14	and	15.	Right	here,	they	end	up	with	nine,	

which is a 300% increase. This is slowed down towards them. then 100s they 

start with 4, ended up with 12- 13. That’s a very good increase, 300 plus 

percent. Anaerobic increased from six to 12, 200%. I noticed that the more 

anaerobic the set, the slower the adaptation happens and the slower the 

increase in number of repetitions, which means when you are designing 

the season, you probably should take that into account.

We need to design slower progressions in anaerobic volumes during the 

season and faster progressions for aerobic, and even mix energy zones 

because adaptation happens faster in aerobic capacity and is adapting 

more. Then we started to do the same thing on land and look at what 

happens on land when you are doing swim benches more or other dry 
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land exercises. I noticed that an athlete is improving faster on land, that is 

good to know because then I am designing training progression of volumes 

on land for faster strength in the gym from one week to the other week in 

number of minutes or whatever number of sets to increase stress on 

the body.

If my athletes increase in one week, I am increasing volumes on land as 

well. Then increase again, and you can follow as percentages, or number 

of sets, or number of repetitions, whatever you are monitoring in your 

plan. We cannot do the test sets because then the tests become more of 

endurance sets than strength tests. That is why what you are doing on land; 

you normally increase intensity, dropping number of repetitions. Then 

later, increase the number of repetitions and drop when you’re dropping 

with increased intensity. Normally that is weights or resistance. They are 

typically doing sometimes two, sometimes three different waves of 

progression during the season.

Then, athletes again are increasing really well during their strength training. 

Strength training you may end earlier and start to drop earlier depending 

on the athletes, how much time you’re spending on it and so on. But this is 

just	an	example	how	this	strength	training	should	look.	Rate	of	adaptation	

in constant sets is exponential at the beginning of the season. It begins to 

slow down at 16 weeks. It indicates that this strategy one should not be 

used more than 16 weeks. In some cases, I would recommend even shorter 

for younger athletes because they are adapting faster. Younger adults are 

adopting this faster than adults, which tells us that younger athletes are 

building capacity faster than older athletes.

That means that we need to change training design for younger athletes. I 

am running some coaches certification courses for FINA and they’re using 

the British system. The British system recommends a big season for younger 

athletes. Based on our research, it doesn’t make any sense. If you are adapt-

ing faster, you need to do multiple seasons for younger athletes. You can 

do three seasons, maybe even four, for young athletes. In fact, they love to 

compete. They love to be trained and perform well and that makes sense 

based on the research because they are adapting faster. They are building 

conditioning faster, as well. That is why their training should be designed 

differently than for older athletes.

If you have younger athletes you can build conditioning really fast and 

reach a higher capacity, like a 200- 300% improvement, that way you can 

taper them in a shorter time, as well, because they are recovering faster. We 

will talk about taper using strategy two. But in general, younger athletes 

should have more training seasons. They train at lower volumes than older 

athletes, but rate of volume progression during the season is faster than for 

older	athletes	who	train	at	higher	volumes.	Rate	adaptation	depends	on	a	

variety of factors, such as age. The younger the athlete, the faster they’re 

improving; you can have more training seasons.

Then it depends on the history of training. If I am very young, like 

Katie Ledecky at age 15 who won at the Olympic Games, my results are 

already high. I have a history of high volume training; in this case, my 

adaptation will be slower, so it’s not only age. Another important factor, your 

performances and history; like what you did in the past and what training 

volumes you did all ready. You want to improve, you want to find new stress 

on the body all the time; you need to be creative with this one. Motivate your 

athletes to work harder, but new stresses always work better than old 

stresses.

If you are doing the same volumes and intensities during the season, let’s 

say reaching the peak and then you maintain this peak for several weeks 

and you drop volumes at the end, what will happen? Most likely, athletes 

will not receive enough stress at that time. They need to change volumes. 

You can change once inside your practices, inside the hours that you’re 

spending per week, so by changing intensity and applying different new 

stresses on the body, they will improve. I will give you some examples at 

the end of the presentation. But in my opinion, you should better increase 

volume struggling gradually, at least total volume. If you cannot increase, 

at least the intensity should consistently build because that will give new 

stress on the body and you can think about new stress for the next season.

If in past seasons you did the same volumes, number of practices, hours 

on land as you are now, can you do the same thing and expect different 

results? Probably not. Many years ago, Einstein told us that is a sign of 

insanity; expecting different results from the same work that you’re going 

to do is the definition of insanity. That is why you need to rethink the entire 

program. What new stress can you introduce? It depends also on the time 

of the year and season. For example, if you have a longer break after the 

National Championship or summer time, and they are coming in the fall, 

they are de-trained more. They will be expect faster improvement and the 

rate of adaptation will be faster. That is why training design should reflect 

that, as well.

Or if you are switching from short course to long course season and there is 

no break, your athletes have better conditions and they will be improving 

slower because they are in better shape. It depends also on events; sprinters 

versus distance swimmers. Based on our research, we found that sprinters 

adapt more to sprint and anaerobic volumes, they are adapting faster. They 

are not as good at adapting to aerobic volumes. Distance athletes adapt 

well to aerobic volumes,  not as well to anaerobic volumes. Again, you need 

to take that into account and it depends in regards to volumes and intensity 

at your practices.

Professor Issurin from Israel, a good friend of mine, wrote a book on Block 

Periodization and it’s very popular. We’re doing three to four weeks of 

blocked training and another block, then the next block. I am telling him, 

‘What will be after the first week in your block?’ “Athletes improve.” ‘That is 

correct.’ “What will be in the second week if you’re doing the same block 

continuously? The same volumes, the same number of practices? Athletes 

will not improve as much.”

The third week, athletes improve even less. The fourth week, no improve-

ments at all. You want to improve the rate of time or do you want to just 

keep block periodization? It’s a very simple answer and he agrees with 

me that you need to change something in a block.. You always need, 

every week, to put new stress on the body. Obviously, stress should match 

athlete’s conditioning and ideally that should be matching based on the 

end time’s progression. It’s very simple to test. If somebody likes math, we 

can look at the formula that we are using to calculate rate of adaptation.

You cannot copy just elite level coaches plan and implement with your 

young athletes, they implement faster. They can handle faster progression, 

but obviously the training needs to be less. But, progression of the volumes 

in the season has to be faster and aerobic and strength training progression 

has to be faster, as well.

Conditions change obviously every day, and based on the rate of adapta-

tion, we can design different types of training for our athletes. Ideally, as 
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I mentioned, volumes in different energy systems should match with pro-

gression and test sets and you can have a variety of test sets. Some coaches 

are afraid of test sets. ‘It’s so boring, and we have to do the same tests again. 

Swimmers do not like it, but once they buy in the system, they’ll love this 

stuff. I believe the latest numbers; I have almost 2,500 coaches around the 

world using this software and a lot of very successful coaches in U.S. too, 

and they are not afraid to use that.

I remember I came to Olympic Training Center pool from my office. I know 

that	Coach	Ron,	from	the	Las	Vegas	SandPipers,	is	the	head	head	coach.	He	

was writing a practice on the board and he wrote 28 times 100, kicking. I am 

looking at him going, ‘What type of set is 28 times 100 kick?’ He looked at 

me and said, ‘That is based on your software.’ I’ve developed a lot of national 

team’s swimmers, especially in the middle distance and distance events. 

Anyway, he said, ‘That is based on your system. I put in like progressions in 

the kicking sets, it works really well.’

Some coaches are very creative and they are using this system pulling, 

kicking, swimming, and for sets on land. You can do a variety of sets in 

different energy systems for your swimmers. Examples for sprinters, middle 

distance swimmers, distance swimmers, but you can create your own sets 

as long as you’re consistent. The same distance, same rest intervals and 

increasing number of repetitions. Keep the same times early in the season. 

This set is based on the research that we do to improve working 

capacity a lot and to keep athletes improving and constantly building. That 

is also teaching athletes they need to be very consistent. If they are missing 

practice, they’re traveling somewhere else in the middle of the season or 

something, their number of repetition drops so much. I saw many times 

when athletes building N times 50 sets and they build from sixth to 12 and 

then they are traveling and then the next week, instead of 12 they’re doing 

only eight.

What happened? You lost a third of your capacity, 30%, just by traveling. 

That is why I am always questioning, do we need competitions in the 

middle of the season? If you want, you can treat competitions as a practice, 

but it has to be in your city and in your town without any travel. If you are 

just traveling, you will be losing too much. Doing the test sets, it will tell you 

what happened when athletes are traveling, going to competition in the 

middle of the season, or tell athletes if they’re missing practices and if they 

will be far behind because they’re not competing against other athletes in 

times.

‘Oh, I am still faster,’ but you lost progression. Other swimmers who were 

building consistently are progressing much more and you’ll see at the end 

of the season, what will happen. The point is, it’s good to monitor working 

capacity and adjust training sometimes. If athletes are not improving, we 

need to talk to athletes and see what happened. Are they not improving 

because of athletes overtrained already, overreached, too tired or not im-

proving because maybe stress is too low? Talking to athletes, you can make 

that decision regarding training and what they need to do. Yes?

Male Participant: Are you doing these tests once a week?

Dr. Genadijus: Yes. You can do once every other week. That is also okay 

because this might be something silly or boring. You can switch straight to 

this type of training. It’s hard because you have so much confidence in your 

plan that you are doing right now. Maybe you can incorporate some things 

like every other week, one test or so that will help you to monitor athletes’ 

adaptation. So what happens physiologically when doing this strategy 

when training and time is increased? It happens mostly through aerobic 

adaptation and you see, ‘did these physiological parameters that reflect 

that?’

Heart rate maximums lower, which means hearts are pumping more 

efficiently. Faster heart rate recovery, where to from max to lower means 

you are getting peak lactate and now have better clearance. Again, when 

you design the training season, you need to take multiple parameters into 

account. As I mentioned, gender, event, athletes competing, age, duration 

of the season, volumes and training, current condition, best performances 

in last season, your goal and multiple other parameters all help to design 

training correctly. Our software also helps to design that. 

Strategy two, what’s strategy two then? Is it still useful? Absolutely, you 

still need to build intensity and specific speed for your swimmers for the 

competition. Strategy two, when you are increasing in traditional train-

ing methods, you could use speed. Your goal is usually six fifties and the 

goal is to swim faster from one week to another week to see if athletes are 

improving or not based on the training that they do. Based on our research, if 

athletes did 16 weeks or so of good training in strategy one and they 

switched to strategy two, speed can increase in up to six to seven weeks. 

However, younger athletes increase speed faster.

Distance swimmers do not need as much speed. They would use 

strategy two when we are in the taper, so that should be shorter for a distance 

swimmer and should be shorter for younger athletes as well. If you have 

young distance swimmers, strategy two should be only two weeks when 

the athlete swims best times. Let’s say in running, even 10k or marathon 

running, they rest 10 days from the highest peak volume and then they 

compete. The same happens in 10k swimming. If you are working with 10k 

swimmers, you do not want to give three or four weeks tracking their speed. 

They will lose conditioning. Optimal timing, how long can you use strategy 

two?

If you have elite level, let’s say sprinters who are strong physically, they need 

a longer period of time to develop these fast twitch muscle fibers and make 

sure they are performing very well. In fact, studies in physiology show that 

power from fast twitch muscle fibers, then you are resting after a good 

season continues to increase up to two months for adults, but not for kids. 

Kids do not have so many fast twitch muscle fibers. I probably will not go 

into the details of strategy two because it’s just traditional training, most of 

you probably are doing it, and a lot of coaches doing as well are just look-

ing- not only at a number of repetitions in this case, but at the speed- at the 

times are they improving.

Should we change our training? If we are not improving, we probably need 

to change training and normally as total volumes are going down, the 

intensities may still maintain a little bit and then start dropping down 

towards the taper. But in general, by dropping volume and keeping intensi-

ties, athletes become faster especially if they did good strategy one training. 

If they had not been doing any strategy one, just strategy two all the time, 

sometimes I see someone’s breaking their best times after one and a half, 

two months of training and they swim slower at the end of the season.

We need to review that and make sure we are offering the right volumes 

and intensities, the right stress on the body, as well. When you are doing 

strategy two, we see anaerobic changes. Higher peak lactates, higher heart 

rates, and how that maximum has slower heart rate recovery and slower 
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lactate clearance. These are signs of their anaerobic adaptation. What kinds 

of cells can do that? A variety of cells. You can do multiple rounds on sets, 

whatever you like to do. In general, shorter sets for sprinters; that would 

reflect strategy two.

Adaptation, which is basically time you’re not improving as much, 200% 

percent or so. Distance swimmers would be more middle distance sets 

and aerobic- mostly adaptation. Then distance swimmers will be in mixed 

energy zones. I wouldn’t keep it just aerobic unless there is a 10k swimmer 

or open water person. What are the benefits from strategy two training? 

Obviously it benefits monitoring adaptation. Everybody understands taper 

will be different. I noticed that when I moved to the United States almost 20 

years ago. I noticed that coaches understand tapers last two- three weeks 

of training.

My understanding of taper is when you reach the peak volumes and you 

start dropping for a longer time. That is why when I am talking about 

strategy two, it can be six to seven, sometimes even eight weeks for adult 

sprinters. But, it can be very short, only two weeks or 10 days for younger 

distance swimmers. Based on the testing in this study, did you have any 

testing times for specific times for your athletes? You can make adjustments 

in your plan as well, if the athletes are not improving. If so, why? Question. 

You can talk to the athletes. If you are monitoring some heart rates, let’s 

say morning resting heart rate parameters or some other stuff, heart rate in 

recovery, or lactate, you can get a good understanding of why athletes are 

not improving.

Even simply talking to your swimmers helps that. Swimmers can tell, ‘I am 

so tired and I need more rest.’ Maybe you need to drop in volumes faster 

going towards the taper or maybe you need to maintain speed a little bit. 

Volumes should be probably dropping already, but maintain speed, and by 

doing test sets you can decide what direction to go with your individual-

ized athlete’s training. A seasonal plan, how do season plans look based on 

all the considerations that we just discussed. Let’s say we have 25 weeks of 

training, which is half of the season.

Most athletes in high school should do two seasons, not three 

seasons, not four, not five seasons, sometime we have six seasons, I do not 

understand that. Based on the research, you will see completely different 

things. Pre-seasonal training, then you start strategy one, which might 

be 12 to 16 weeks depending on when your peak competition is and 

depending on your athletes event. Longer strategy one for distance 

swimmers, shorter for sprinters. Then competition phase,  strategy two, 

then you’re using that. Again, it might be between three and eight weeks, 

sometimes only two weeks as a thought, depends on your athletes.

What you should do when you have distance swimmers versus sprint-

ers and they still have the same date for the competition. Duration of the 

season still will be the same- 20, 25 weeks, but you should change that and 

make a little bit longer strategy one for distance swimmers and short term 

for sprinters. Your strategy two should reflect that, as well. How to increase 

rate of adaptation? A variety of things can be done. As a thought, you need 

to introduce new stress on the body or learn more about your swimmers 

and where they can improve. One of the things that we are doing with the 

many swimmers, 15,000 swimmers have been tested, is this so called ‘swing 

power test’ and I will show a video. You can grab some flyers over there, 

there are about this spin power test.

Basically, it identifies areas of improvements in the cycle of service. Some 

swimmers lose speed at the beginning of the strokes, some in the middle, 

some in the end, and some during the breathing cycle. In fact, the breathing 

cycle is not the same. If somebody tells me my swimmer needs to improve 

in breathing, I am asking, ‘What phase of the breathing? Is the beginning or 

the end of the breathing?’ These are completely two different mistakes and 

with a test in swimming power, we can evaluate that. Next thing, selecting 

optimal volume intensity for swimmers using relative endurance. 

You can look at very simple parameters for relative endurance, which is 

basically ratios between times and that will tell you what kind of 

intensity and volumes athletes should do in season, for example: if they 

should increase more volumes or should could increase more intensity. 

coaches ask me all the time, what should they do? More sprints or more 

endurance work? Tell me your relative endurance for your swimmers; I will 

let you know exactly what they need to do because there are optimal rela-

tive endurance for various events. You can use also some new stress on the 

body.

For example, we did some study a couple of years ago using swimming 

sleeves and that showed that high school swimmers improved pretty well 

when wearing the sleeves. However, if you look at elite level swimmers, 

they probably would have a little bit less improvement. Everybody would 

still benefit, but if you already had the elite level athlete you cannot 

improve as much as a high school swimmer because you have less room for 

improvement. But, everybody would benefit from new stress. You can 

get it through the kicking against resistance. You can do drills to improve 

swimming technique and so on. Find areas of improvements and optimize 

individual drills.

You can do supplementation nutrition during the practice, especially 

longer practices and the high intensity. Again, we published some articles 

in the Coaches’ Quarterly about that awhile ago when I was working with 

USA Swimming. Normally, if training is longer than 45 minutes, athletes are 

already losing glycogen by the end of the training. That is why you need to 

supplement them for them to do better quality work. 

This is the ‘swim power test’; we see the velocity, changes of the velocity, 

and the green line in the middle. A variety of Olympic champions here, 

some selection of different swimmers who are really good in the world and 

there are some phases faster and some slower phases. 

Once we identify the problems, we can design different sets for training for 

athletes and drills that athletes should do and develop. There are a variety 

of different ways to improve and that is what we are doing for many teams 

across the country; testing swimmers and writing individual reports for 

each swimmer for what they need to work on. On the next video, you’ll see 

the swimmer, also an Olympic champion and double gold medalist losing 

the speed during the breathing cycle right here. He’s going into the breath-

ing, he’s at speed 2.13 at that phase, then stat drops to 2.08, 1.89, 1.7. Speed 

sharply drops down and at the end reaches 1.11 meters per second.

Again, the green line synchronizes with the video when he starts to 

accelerate at the end of the breathing. When did the mistake start? The 

mistake started at the beginning of the breathing, he was rotating for the 

breath incorrectly. Even big Olympic champion swimmers are making a lot 

of mistakes or, I should say, have some areas for improvements. They are still 

are very fast swimmers. But interestingly enough, nobody swims perfect 

strokes. That is what we found out after testing many swimmers for the last 

10 plus years all ready, and there’s the total of the 70 Olympic champions in 
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this technology and now we can develop the model to swim much faster 

than world records.

How did we develop this model? We know that swimmers have different 

strengths and weaknesses. Like this swimmer is very fast during the pulling 

phase, not as good during the breathing cycle. What if we would apply oth-

er swimmer’s breathing technique, which is much faster during that phase 

and build the model. What speeds could swimmers swim? Making the best 

swimmers at the beginning, in the middle, at the end of the stroke. We know 

that because we have tested so many of them, although not everybody in 

the world. We want to know who is the best kicker? Who is the best in the 

breathing cycle?

We combined three, four, sometimes even more swimmers in one stroke 

and then we calculated what would be the world record. Various events are 

slightly different, but roughly it is three seconds faster. Basically the world 

record 46 line for the 100 meter freestyle, for men, it’s pretty  slow versus 

43.9, but we already know how to swim that today. We just need to find 

the right swimmer who would combine all the best features from different 

swimmers. It seems simple to say, but it’s much harder to do. But, I do not 

have any doubt. We have so much potential to swim way faster than we are 

swimming right now.

All right, so I do not have time to go through the relative endurance. 

If somebody is interested, you can email me and I will send you the article. 

Those are relative endurance numbers and ratios between times optimal for 

various events and for freestyle events. Sleeves, as I talked about, we used 

as well in the study and that has helped swimmers to improve their physiol-

ogy. They see they have some data that supports that, such as lactate clear-

ance improved after one month of using that and also oxygen circulation 

improved at the high speeds. Most importantly, the results improved in the 

study group versus control group, significantly.

Supplementation practices, we did a study a while ago on that and we 

found that athletes, if they are swimming at high speeds and doing a good 

quality practice, we test a blood draw and analyzed how much glucose 

and how much lactate was built and few other parameters, and we noticed 

glucose dropped significantly at 60 minutes. That means it probably start-

ed to drop much earlier, maybe 45, 40 minutes, but at 30 minutes that is 

okay. If you practice 30 minutes of intense work, you probably do not need 

supplementation practice, but if it’s more than 30 minutes, most likely you 

need it.

I talked to Bob Bowman who was coaching a group with Michael Phelps 

and I told them, ‘Bob, we need to bring some snacks to your team,’ and he 

started to bring snacks and we noticed that athletes started to perform 

better at the end of the practice. Higher peak lactate and higher speeds, so 

again, that is supplementation. Do not forget about that. Your athletes need 

to supplement themselves in practices. I am happy to answer any questions 

you have. 

Male Participant: What kind of snacks would you recommend?

Dr. Genadijus: For glycogen in the blood you need carbohydrates. During 

the practice, you need  simple carbohydrates, which do not require the 

digestive process. After the practice you need  complex carbohydrates, 

which will be slowly digested and then slowly release glucose in the blood. 

Otherwise glucose will not be stored as well, but if you practice doing high 

intensity work, simple carbohydrates work well.

Male Participant: What’s an example of that? Like an energy bar?

Dr. Genadijus: Yeah, energy drinks, energy bars. Some athletes do not 

like to eat, they just like to drink, which is okay as well. We can still put 

concentrated energy drink in the second half of the practice. Yes?

Female Participant: In creating that model of the possible world records, did 

you account for the fact that some of the kids would have a tremendous 

phase because they sacrifice other phases?

Dr. Genadijus: That is a good question and I will tell you the results that 

we have. If athletes have a problem in the breathing cycle, is it sacrificing 

something else? I do not think so. You just fix your breathing. Or, say, the 

beginning of the stroke is not as good as the middle part, that is what 

they accelerate. These are completely different phases. In my opinion, you 

still can be good at the beginning and middle, but maybe not the end 

of the stroke however. You should probably, again, work on the area of 

improvements we have identified. We are identifying weakness somewhere, 

that is probably proved easier than improving the strengths. Therefore, yes 

and no. I agree there might be a little bit of overlap somewhere, but in 

general, these are completely different phases.

Any other questions? All right, thank you so much for coming. n
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Power Eating: The Science of Nutrition
Dr. Susan Kleiner

Dr. Susan Kleiner: Good afternoon. Well, 

it is really truly an honor to be here today 

with you at ASCA. I have never spoken 

here. I have been an exhibitor in the 

past, and will have a tiny little shout-out 

to the product that I work with at the 

very end, and let you know the coaches 

that I have worked with. But this is about 

the whole field of sports nutrition and 

how it applies to swimming.

The fact that you try and feed kids, 

adults, masters, athletes at all levels 

of competition before they dive into a pool is not an easy feat. Working 

with athletes in all sports, swimming is probably one of the most difficult. 

It doesn’t have to be, but between information and misinformation, both 

received by parents and students, and lack of information I think that goes 

out to all of you as coaches, it becomes especially cumbersome to have a 

well-fueled athlete in the pool.

The first thing is where does some of this information come from that we 

access? Yes, I have my book. There are others that are by highly credible 

and qualified, such as myself, registered dietitians, who specialize in sports 

nutrition. But the mother load of information on nutrition comes out of 

the diet world, which has nothing to do with athletic performance. In fact, 

it’s the opposite. The diet world is telling you how to tear your body down. 

Power eating and sports nutrition is about building your body up. This is my 

paradigm, you have to eat more to gain energy, so that you can train harder, 

recover better, build muscle, burn fat, and improve your performance. If you 

need to lose fat, you will, by doing everything else. But the focus is never on 

weight loss. I never take a client that comes to me with a mission of weight 

loss alone. It’s always about performance. When we get things in balance, 

then if you need to lose weight, you will. But the focus is always on the per-

formance aspect. So, this is the paradigm.

To really put your food to work for you, timing and combining, and then 

jumping in the pool or even doing dry land, timing is very important for 

combining of foods, meals and supplements to maximize mental- as well as 

physical- training and recovery to perform at your best. I always like to say, 

“Let’s put your food to work for you.” There’s two concepts within this. We 

put it to work in our body to enhance all of the different needs that the body 

has for energy. To alter body composition is often a goal, we eat to recover, 

and we eat to enhance health. Those are the guiding concepts.

But when it comes to the brain, there are a few different factors than what 

would encompass sports nutrition for the body and fueling and feeding 

muscles. One that is often forgotten is that the whole point of food, of 

course, along with sustenance is to create relationships and connections 

between people and the enjoyment of food, also. I don’t like to cut food 

down to only its pieces and parts. I like to talk about food as the whole food, 

but for the purpose of education, we do take food apart and talk about 

macronutrients and micronutrients and all the other parts of food. But then 

when I talk to my clients and when I’m working with an athlete, I keep a lot 

of that detail to myself because it stops them from the enjoyment of it. They 

start thinking about the practical parts about food and food groups and, 

‘Am I eating enough? Not how little am I eating?’ Think about what you need 

to eat, not what you can’t eat next.

So, first and foremost, our fluids; you have heard a lot about this. I am not 

going to focus a lot about hydration because it is so pervasive. But the 

well-known effects of hydration on mental and physical performance 

are profound. It is also the number one factor in diminishing athletic 

performance. The easiest thing is to become dehydrated and it will have 

the greatest impact on performance right now, as well as tomorrow, and 

the next day. When we think about not just physical performance, but 

mental performance, it also has a profound effect on mental energy, on 

mental focus, on mood, and being able to cope with stress, being able to 

relax, and rest and sleep. Hydration is the number one factor that will 

impact all of those. A minimum of 12 cups of fluid a day and there are 

lots of ways to get that. Making at least five to six cups of water of all the 

fluids that you consume is important. What that does for you, aside from 

understanding about energy metabolism and regular functioning, is 

when we are trying to recover from exercise, when we are trying to build 

muscle, repair and grow, we need to volumize the cell. Water is critically 

a part of every single chemical reaction in the body, including muscle 

protein synthesis. And so, when we are dehydrated, a cell isn’t what we call, 

“Fully-volumized, fully-hydrated.” That means that you will not recover, 

repair, and grow, as well and as fast as you can. And so, for successive train-

ings day after day after day, you will never optimize your training protocols 

because your body cannot respond. These are the basics of fluids.

When I come down to macronutrients, I try and think of them as how they 

function in the body, what they do for us. And so, first and foremost, I think 

about	 fast	 energy	 fuel	 and	 those	 are	 carbohydrates.	 Recover,	 repair	 and	

grow is proteins. Functional fuel, the slow functional fuel that does much 

more for us than just providing fuel is fat. I categorize in this way, and this is 

when I’m teaching athletes, it’s easy as one, two, three. 

Let’s start with protein and carbs. If I am going too fast, just yell out, but I am 

going to try and move through a two-hour lecture in 45 minutes. Protein 

and carbs together, think of them that way as a lovely marriage, between 

two very complimentary macronutrients. Protein is essential for muscle 

protein synthesis and muscle growth, of course, for the production of 

enzymes and hormones and all the cellular structure in our body. There 

are multiple functions within every system in the body. But when we think 

about physical performance and muscle growth, proteins are the building 

blocks. The amino acids become new proteins in the body and new cellular 

structures. This is how we recover, repair, and grow muscle.

But it’s the carbohydrates that work in concert with protein to 

create what we call the “Anabolic hormonal environment” in the body. It is 

carbohydrates plus protein that stimulates growth hormone response, that 

stimulates the reproductive hormones to allow for the environment for 

muscle protein synthesis to move forward rapidly. When we eat them 

together, we get a great recovery, a great milieu for those muscle cells to 

recover, repair, and grow after exercise.

Together, protein enhances the work of carbohydrate in creating or recover-
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ing glycogen into the muscle cell. Glycogen is the storage form of carbohy-

drate in our muscle cells, it is a pure muscle fuel for high-intensity exercise. 

We use it up during the training session. We need to replace it; we don’t 

store very much in the body, a little bit in our muscles, a little bit in our liver, 

and we have a little bit of glucose floating around in the bloodstream. When 

we have these together, we enhance both our fuel replenishment in the cell, 

as well as the muscle protein synthesis. So, every time you eat, if you can, eat 

them together because they enhance the function of each other.

Now, we will talk about right before exercise and right around exercise. 

That’s a different moment in time- that pre, during workout time is a little 

different- but every other time you eat or have a snack, always think about 

protein and carbs together. We will go through all of these foods. I have all 

kinds of lists that you are going to see about good suggestions because it’s 

really you are where the rubber meets the road.

The other part, as I said, of sports nutrition that has developed is fueling 

the brain and nourishing the brain because 50% of athletic performance 

when it comes to competition is mental. That is certainly the case at the elite 

levels of athletic performance, and so, making sure you have a well-fed 

brain is critically important. If you have an athlete that is highly trained, but 

not in the mood to get out of bed in the morning, it doesn’t matter how elite 

they are. Believe me, I have worked with many athletes who are struggling 

emotionally, and what they eat matters. They become what they eat; really 

understand that what you put in your mouth becomes your body, becomes 

your brain, becomes your central nervous system, and becomes every cell 

that you’re using. And so, what you eat will show up at some point.

When we want to have a happy mind, a well-fueled mood, lots of mental 

energy and focus, cognitive function for those student athletes that you’re 

all working with, we want to have good levels of serotonin. Serotonin is 

the most abundant neurotransmitter in the brain. It’s not found only in 

the brain. It’s actually found in abundance in our gut, as well. You have 

that gut feeling. It really is something, and they talk to each other in that 

gut-brain access. But serotonin in the brain is what we call the “Good mood 

neurotransmitter.” Now, there are certainly others that affect our mood, but 

serotonin is the most abundant. It is the most well-studied, it is what we 

understand the most about, and it is the most affected over the long-term 

with diet. And so, in order to manufacture serotonin in the brain, we must 

use a building block. There is an amino acid called tryptophan. Tryptophan 

is an essential amino acid, we must consume it in our diet, and it’s in tons of 

proteins. If you have protein-rich foods, you are eating tryptophan.

The concern is the current diet trend to lower and all but eliminate 

carbohydrates, because the only way the tryptophan gets into the brain in 

appreciable amounts is when we have carbohydrates around. Tryptophan 

looks very similar in its chemical composition to seven other amino acids 

called large neutral amino acids, and they all compete with each other 

to get into the brain. They basically use one receptor, one vehicle to be 

ushered into the brain across the blood brain barrier that was set to 

recognize not just tryptophan, but those other seven large neutral amino 

acids.

Then, when you have a high protein diet and they all are competing with 

each other to get into the brain, a small amount of tryptophan gets in, but 

not an appreciable amount. The difference happens that when you have 

carbohydrate. When you consume carbohydrate, you respond with the 

hormone insulin. Insulin’s job is to hook onto blood sugar and carry it to 

the muscle cells or the liver. When we have that insulin response, it also 

stimulates a cascade of biochemical events that take those other seven 

large neutral amino acids and move them to the muscle cell, which is where 

we want them for recovery, repair and growth. But, it leaves tryptophan 

out there by itself to hook onto the receptive molecule in the brain and 

raw serotonin levels rise. When we have very low levels of carbohydrates in 

the diet, it is highly common, almost expected, to have low brain serotonin 

levels and have someone with a low mood state. Typically, people who are 

on very low carbohydrate diets are not the person you want to be coaching, 

not the person you want to be married to, not your boss, not anybody that 

you have to deal with too much because they’re usually not very happy. 

If you have experienced this yourself, you know it.

Now, of course, there are always outliers. There’s always someone who says, 

‘I eat zero carbohydrates and I’m perfectly happy.’ Maybe, maybe not on 

both sides of that equation. But, I can tell you an athlete is not going to 

want to perform very well. He is not going to want to do their training on 

a very low carb diet for one reason right here. Eating them together all the 

time is a great strategy.

Now, I have numerous lists and visuals on what are high performance carbs. 

This is one list. Believe me, we have got plenty. High performance means 

minimally processed, this is very important. Of course, not right around 

training, a high fiber carbohydrate is going to stay in your stomach and still 

be there and you will be out of the pool. Hours later, it will still hang around 

because fiber slows digestion time; slows stomach emptying. While I’m an 

all foods first person, around training, whole food is not your fastest fuel. We 

will talk about that, but the rest of the rich carbohydrate-based foods and 

as whole as possible and try to not forget the grains. These whole grains 

are critically important. There are gluten free whole grains, if that’s some-

thing that you are interested in like buckwheat, amaranth, Quinoa, and then 

there’s all these other wholegrains that are just as easy to cook as rice.

You can get them on Amazon, you can get them in the natural section of the 

boxed grains in your grocery store. You should be able to find a number of 

these, they add so much more than just carbohydrates. Today, we have data 

that in the United States of the diet related diseases, which is five out of 10 

of the most common chronic diseases in this country. The number one diet 

related reason for those chronic diseases is not too much sugar, although 

that’s a problem. It’s not enough whole grains. I do a whole talk on whole 

grains and I do a whole talk on the fact that a 100% whole grain bread that 

you buy plastic wrapped in the grocery store is not a 100% whole grain. But 

if you can find these whole grains that you cook, and make salads out of 

them, great. This is a very critical part of the diet.

What about gas? People say, ‘Well, I can’t eat all these vegetables; I get too 

gassy.’ Well, over the years of working with athletes, I have compiled a list 

of the foods that they tell me don’t give them gas. Now some of you may 

say, “Oh, I know this one does.” Well, then don’t eat it. All of these are typi-

cally low gas forming foods. If you really have problems, this is a fab. Does 

anyone use DeNo? Have you ever heard of DeNo? Have you ever heard 

of Lactaid, right? People who are lactose intolerant are missing an en-

zyme, that enzyme is called lactase. So the product Lactaid is a lactase 

replacement product for the enzyme. When people take it, they can drink 

milk.

The same chemist came up with DeNo. DeNo is the most common enzyme 

missing in the guts of people who have trouble digesting things, which is 

most of us. Some of us have more or less problems; some of us react more or 
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less to one. Some people have more problems with cruciferous vegetables 

like broccoli and cauliflower and cabbage. Some people have trouble and it 

doesn’t matter what the vegetable is. So try DeNo, which you can get at any 

drugstore, any over-the-counter place; it’s just an enzyme. There’s no drug 

in there. You might find that it helps with digestion of either beans alone, 

or a number of my clients always have it with them whenever they have a 

vegetable rich meal. They use it and find that it’s helpful. When the goal is to 

get strength or speed or power, which should be all the time for any athlete, 

increased calorie needs should come primarily from carbohydrates.

Carbohydrates are required for high intensity exercise. Human physiology 

has not changed in the past two decades, just because Madison Avenue 

wants you to think so. We must have carbohydrates to fuel high intensity 

exercise. If plant foods cause problems, try my low gas forming foods, try 

DeNo and then before, during and after training, we often need what I call 

fast carbs. That is not necessarily coming from food.

Some people can handle food and dive into a pool. But in my experience, 

most people cannot. I will show you timing on when you have had your 

last snack and how many hours typically you would need until that was 

in your bloodstream. This is what I’m looking at and it’s a huge range. The 

amount of carbs, five to 10 plus grams per kilogram per day are translated 

into pounds. On the low end, that might be a small athlete doing light work. 

And on the high end, it might be a six foot, four Olympian.

These ranges are highly individualized according to where you fall and they 

are periodized with what time of the year in your training cycle you are in. 

Where are you in in your competitive season? What’s the goal of the training 

about? Is it a rest day and you’re not training at all? There’s a lot of fluctua-

tion here. These are not hard and fast numbers that stick all day long day-in 

and day-out, year-in and year-out. These are highly variable all the way to 

periodizing with each training bout.

But when it comes to young kids, you want to have a very similar protocol 

that they follow that works for them all the time. Something that follows 

them around, so that they’re not trying to do too much micromanage-

ment. Most athletes, as you see, 2.3 grams is the bottom. That’s where most 

athletes are or below. That definitely will impact their performance. Let’s 

talk about proteins. We talked about carbs.

Well, when you are in calorie balance, you need a moderate amount of 

protein. Protein needs will change based on how well fueled you are and 

the goal of the training. When your training is increased, even if you have 

an appropriate amount of calorie intake to meet the energy demand of 

the increased training, your protein needs go up because you are trying to 

build new muscle and take care of the increased damage that happens in 

each training bout. Protein needs increase. If you are hypercaloric, if you are 

not eating enough calories, if for some reason you are trying to shed some 

weight, then your protein needs go up because protein starts to be used as 

energy because we can take protein apart. We can shed the nitrogen and 

we use the rest of that molecule as carbohydrate, which is what it looks like. 

We begin to use protein for energy, but nothing else can replace the job 

that only protein can do when nitrogen is attached.

When we are under fueling, our protein needs go up. Here are suggestions 

of all these, what I call, high performance proteins for recovery, repair, and 

growth. 

Now, people are often asking me, ‘Well, I hear that you don’t need milk.’ 

Well, think about what we just talked about protein and carbs together. 

They function both for muscle as well as mood. There isn’t much on the 

planet better than milk as a combination of protein and carbohydrate 

together. Lactose has milk sugar, Whey, and Casein. Casein is both a very 

fast way and slowed, more time released protein source. Whey is high in 

tryptophan that lifts your mood, Lactalbumin also another smaller protein 

in dairy in particularly and milk is found to help decrease the anxiety and 

increase your ability to cope with stress.

Everything that you eat impacts your brain. In fact, the first thing that’s 

affected is your brain. When you just look at food, you do not even have 

to put it in your mouth. You are reacting to it already, we will start to 

salivate, and we start to feel better when we are hungry because we know 

food is there. It’s impacting our brain before we even put it in our mouth. 

We know that when we put carbohydrate in our mouth, our carbohydrate 

sensors are so powerful, it sends such a powerful message to the brain that 

we can swish and spit. We can improve very short, brief moments of high 

intensity exercise, it won’t last. But the brain can say, ‘Yeah, I can let the fuel 

gates open because I know that carbohydrate fuel has come into the body.’ 

When you don’t have fuel on board, those gates stay restricted.

So remember, not just animal protein, but there is a huge variety of plant 

proteins. Variety is the key philosophical, overlying concept of good 

nutrition. The more variety, the more nutrition you get from macronutrients, 

micronutrients, food factors, phytochemicals, fibers, and the hundreds, if 

not thousands, of components that we have yet to discover. Can you power 

eat, really? Well, yes, but you sure as hell better know what you are doing. 

You probably need somebody working for you and planning and shopping 

and cooking for you because those folks that you read about who may be 

elite athletes who are doing this, have people working for them because it’s 

a job. When you think about that, I said that fiber will slow digestion. Almost 

every food that you eat that has fiber in it, unless it’s a highly processed food 

because all plant foods have fiber. Now it is in everything that you eat and 

all your protein sources are full of fiber. So it slows digestion, it also keeps 

you feeling full. You don’t often get enough calories, you are just too full to 

eat. If you are too full, how are you empty enough to train? So you’re not 

fueling yourself well, unless you’re eating an ultra-processed diet and you’re 

depending on a lot of plant protein supplements and lots of supplements 

to help you do this.

Now, if you have a philosophical reason to do it, then I help my athletes do 

what they truly believe they want to do. If the reason is that you think it’s 

healthier, there’s no data to prove that- not in athletes. I feel my job is to 

help my athletes perform at their highest. You can as a vegan, but you must 

know what you’re doing and you can run into trouble if you don’t.

Now, high performance fats have lots of important jobs. Calories are 

number one, body comp, hormone balance, anti-inflammatory, and heart 

health, all of these very important jobs. As I said, these are the function-

al energy sources in our diet. Has anyone ever seen a mammalian brain? 

Did you ever dissect the cow’s brain or anything? It’s very fatty, right? We 

actually are all fat heads, all of us sitting here- a bunch of fat heads. It’s a 

compliment in my house. Our central nervous system and our brain are 60% 

fat by mass, not volume. We talk about 60% fluid volume, but 60% of the 

mass of the brain is fat and the fat that you consume matters. The fats that 

the brain wants to see are actually those marine oils, fish oils, EPA and DHA. 

That’s what functions the best important for anti-inflammation. Important 
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for keeping the brain cell and neurons throughout your body, what we call 

pliable, plastic, or fluid. Neuroscientists call it fluid, rather than rigid and stiff.

You can imagine that if a cell can move easily, that means that the electri-

cal and chemical messages that move in moments of time from one cell 

to the next can move unimpeded. But when the brain cell gets rigid or 

hard, it stutters; that message stutters trying to get across from cell-to-cell. 

And so, it increases our risk of memory loss, of cognitive function, and of 

lowered mood. And so, those facts are critically important. If those fats are 

not around, it must substitute other fats in place of these very important 

polyunsaturated fats. When that happens, the structure gets rigid and 

inflamed, and so, increased risk of degenerative diseases of the brain, 

increased risk of depression, and increased risk of cognitive decline and 

memory loss. We know the diet plays a role here. These are your functional 

fuels for cellular structure, cellular function, cellular protection, and slow 

burning fuel. 800 meters or 10,000 meters swims- we know that we are not 

swimming at high speeds, that’s an endurance race. But you do have to race 

to the finish, and you want to go as fast as you can. You are still using carbs, 

don’t let anybody make you think that you are only using fat.

In fact, the body never uses only fat even when we eliminate carb from 

the diet. We will make carbohydrate in the body from protein to make sure 

that we still have some tiny level of glycogen in our muscle cells because 

our brain really prefers to burn carbohydrates. It will burn the remnants of 

fat called ketone bodies. But that’s very secondary energy. Why would an 

athlete ever want to depend on a secondary system, if they didn’t have to? 

When we are doing endurance training, we are burning a majority of fat; a 

ratio larger on the fat side and lower on the carbohydrate side. But the fact 

is that when we are at that very high intensity exercise, short duration speed 

work, and the athlete is at that point of nearly puking or passing out- just 

about a 10 on a scale of one to 10- they are burning all carbohydrates. They 

will go to 100% carb, but we never go to 100% fat; there’s always a low level 

of carb.

In general, sort of giving the best big picture, which I don’t typically like to 

do but coaches always asked me this, but I stuck it in. In general, some 40 to 

60 plus percent of the diet is carbohydrates, 25% to 30% is fat, and 15% to 

30% total calories. You can see these ranges are enormous. Again, depends 

on the day. All depends on the goal of each training session and about the 

goal of the training protocol that you are periodized.

Seeds, again, as I said, are so much more than macros. I don’t really like the 

reductionist view of food down the macros because then you can think, 

‘Oh, I can just cut out whole grains because vegetables give me carbs.’ But 

vegetables don’t give you the minerals and vitamins and phytochemicals 

and fibers and everything else that you get from whole grains. Fruits don’t 

give you what vegetables give you. You want them all in the diet. We want a 

huge variety of plant foods. If you can have dairy, consume it.

Then, we do use supplements when we can benefit from them. I wrote a 

book called “The Good Mood Diet.” It was asked by the publisher to make 

lists for magazines. And so, what I did was I created lists based on the 

research behind these foods. If a food had research or an ingredient had 

research, I put it on the list because any food in the world is a fuel great food, 

right? I needed a list. This is also the new power eating, it’s a little updated 

from what was in the “Good Mood Diet.”

Then, common anti-inflammatory foods give you enough time to take a shot 

there. But as I said, I will share this so you can get it in the book. We do have 

this tiny little list of feel bad foods, that when you have them once or twice, 

make you feel pretty good. You all know that, but when they become too 

much of a part of your diet- too frequently, too often- they become feel bad 

food. There’s not much room for these. Think about what you mean to eat. All 

these foods that I have talked about, that’s a lot of food to try and get in, not 

a list of what you can’t eat next. There is room there, but not a lot of room.

Timing is really critical. I am going to go through this. There’s so much that 

we need to be eating all day long. So much that the athletes need to have. 

They need breakfast and they need the fluids. They need frequent meals 

and snacks. They need to think about combining all these macronutrients. 

Then, how do we eat around exercise so that it empties from the stomach 

fast enough so that you can jump in the pool or do your land workout? 

And so, I have this. I have a morning training and an afternoon training. If 

you have got your morning training, most people don’t have anything here. 

They wake up and they go to their training because they do not want to 

have anything on their stomach when they have to go train.

Or they maybe have a little banana and peanut butter, or they have a half 

a glass of orange juice or a few bites of yogurt, or maybe a slice of toast. 

That’s it, not very much and not nearly enough to fuel this training. That’s 

when the whole rest of the day comes, or you have afternoon training here 

at 5 o’clock, and you have had all your meals. But here’s your last snack and 

here is training three hours and between here to here your blood sugar is 

starting to drop. Something has to happen because you have got this long 

training session. For some of you, it might be longer than this and it might 

be later.

I know for some of these young athletes, they won’t eat dinner until it’s 7:30. 

So what do we do to still fuel ourselves fully and feel empty enough to train? 

We have pre-exercise fluids. We have pre-exercise snacks or a pre-exercise 

meal. This is three to four hours beforehand. It’s a lot of food, look at what 

this looks like for the high-performance meal. 560 calories. Can you eat this 

much before you train? Well, maybe four hours before.

But as I said, even if you ate this much in four hours, it is processing through 

when you are starting to get a blood sugar drop before you are going to go 

train or compete. Then there’s that snack that might be 90 minutes 60 to 90 

minutes before. It has all of these goals and functions. These are all options. 

And then, the post exercise recovery. Can you eat whole foods with a lot of 

variety at that time? Is it convenient? What if you can’t eat food right away? 

I work with athletes who take a while to wind down. Can they fully recover? 

They can recover their protein, but immediately after exercise is when you 

have the best rate of glycogen recovery or the fuel in your muscles.

Athletes are notoriously under fueled and under-carbed. This goes across 

sports. But it is profound in swimming and at all levels. Whether I work with 

middle schools, or I’m working with the U.S. Olympic athletes, they are 

notoriously under-carbed. You may feel like you are fully fueled. You eat four 

hours before you feel pretty good. If you are fully fueled, your perception of 

how you train and the reality when we measure your work output, you are 

doing great when you are fully-fully fueled, not four hours before but you 

had something before you jumped in the pool.

When you are under fueled, but have 50% of the carbs that you need in your 

muscles, you will feel like you are training at a 9 or a 10. When we measure 

and you’re below 50%, you feel like a 5 or 6, they are like, ‘I’m training as hard 

as I can and I plateau, I never get anywhere. I’m working so hard. I know I’m 
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at the highest intensity I can work out at and I’m not progressing,’ you may 

be here with nutrition. Because your brain is not going to let loose and all 

the fuel that you have available to get to zero, it never will.

You have got to recognize that you are fully fueled to allow your perception 

and your reality to match. There’s signs and symptoms of under-carbing and 

this is very important because it is so common. Very often you are going to 

get blamed that you are overtraining the athlete. If you leave this, you are 

going to go, ‘Well, this seems like overtraining syndrome.’ Yes. I call probably 

60% to 70% of the overtraining syndrome that I get sent, it’s under fueling. 

An athlete can withstand an awful lot. Now I’m not taking all the blame off 

of coaches, you do see problems occasionally. But most of what I see is due 

to diet and under fueling. So, this is critically important.

But what if you could fully feel your training, but never feel too full to train? 

That is the only reason that I work with this product because it has been a 

game-changer for me. It’s not just me. It’s the coaches who tell me so. This 

was a fuel where Coach Durden’s talk last year had Vitargo in a number of 

his slides. He says whether it’s a 14-event race schedule or a three-day NCAA 

championship or the grueling eight day meet at our Olympic trials, Vitargo 

is	the	product	we	rely	on	and	I	will	let	you	read	the	rest.	Keenan	Robinson,	

USA Swimming National Team High Performance Director says many of the 

top Olympic swimmers in the world use Vitargo. Why?

Vitargo is a proven fast carbohydrate from mouth-to-muscle. First of all, we 

have all the data. Everything that you see on here is in peer reviewed pub-

lished research studies conducted at universities where, no matter what, 

the data must be published. The original data came out of the Karolinska 

Institutet in Sweden where the original carbohydrate loading research was 

done. So here you see that you can refuel muscle glycogen depleting ex-

ercise.

Within two hours, we showed 10% to 23% enhanced performance. How 

many of you work with athletes, who train or swim and then swim again? 

Right,	 that’s	 the	nature	of	 swimming.	Let’s	 start	with	what	 really	matters,	

the performance data. This is not compared to water, which is the way most 

products are tested. This is compared to Maltodextrin in sugars, which is 

the most common sports drink out there. In fact, there is no other product 

today on the market that meets our data or even comes close.

Within 10 minutes, more than half is emptied from the stomach. So you can 

slam down Vitargo, do a 10-minute warmup, and jump in the pool and do 

a 10-minute warmup and then start your training. Greater muscle glycogen 

recovery and faster muscle glycogen recovery. The athletes can know for 

certain that their muscle carbohydrate has replenished from their morning 

trials to their afternoon finals. They have fully recovered. And then, before 

they jump in the pool, they can fully fuel their training and still feel empty 

enough to train. If you are doing a land workout for an hour and then jump-

ing in the pool, you can have pre-workout Vitargo and then intro workout 

Vitargo, and then, for recovery as well.

We are fully tested, fully clean. All my drug-tested athletes trust Vitargo. This 

is a dosing schedule. I don’t want to take any more time with that. Think 

about what you need to eat, I can’t express that enough. Feed your brain 

and your body and fuel up. Thank you so much to ASCA for inviting me here. 

It has been my pleasure. And if you have any questions, this is how you can 

reach me and I’m happy to stay and answer questions. Thank you.

Male Speaker 1: Just curious on your thoughts on intermittent fasting?

Dr. Susan Kleiner: So the question is about intermittent fasting and the 

data is very interesting. If the goal of intermittent fasting is fat loss, which 

0typically it is, right? The outcome is no different than going on a generally 

low-calorie diet that decreases the calories, the same amount that you have 

done with intermittent fasting. It’s very individual. Some people prefer 

intermittent fasting, they just stick with it better. It makes them feel better 

than eating regularly all day long. Decreasing the total amount that they 

eat, they feel a little more freedom during the times that they are eating. It 

can be socially restrictive because if they need to finish eating by 5 o’clock 

or 6 o’clock and there’s evening events that they go to, then they can’t eat 

at those events, right? So it works for a fat loss equally well, if you stick to it.

Male Speaker 1: What about eating before bed?

Dr. Susan Kleiner: Some people say, “Well, I sleep better.” Well, we don’t want 

people having their last meal a half hour before they go to bed, if possible, 

right? That’s telling the body to wake up, not go to sleep. It is giving the 

body all this work to do, all night long and digesting when we’d prefer the 

blood to be flowing out and working on all the rest of the body at that time. 

And so, intermittent fasting gives some structure for some people. That’s 

what I mean for some people, it works for them for a while but typically the 

promotion for it is fat loss. It’s no different than just a lower calorie diet, and 

as far as information, nothing. Yes.

Male Speaker 2: This product states for isolation?

Dr. Susan Kleiner: 100%. It’s just starch. It’s sugar free, it’s just starch. There 

are no stimulants. We do have plain, so it’s just starch, but it’s not just any 

starch. You couldn’t go get potato starch that would make you puke. It is an 

ultra-processed product. It is unique in the way it is a patented product; it 

comes from Sweden. It’s very interesting. It’s a farmer’s coop that produces 

starch. They process it in this unique way. Vitargo is the only product in the 

world and it is worldwide.

It’s very, very, very fast. Because it has a very high molecular weight, it is very 

low as morality meaning it doesn’t pull fluid into the gut at all so you don’t 

get an upset stomach. We have never measured hydration. But UFC is using 

it now after cutting and their claim to us is - and this is something we don’t 

have research data on- but their claim to us is their athletes rehydrate faster. 

They do weigh them and test them and they think they rehydrate faster 

because more fluid is lost into the gut. It’s stays in the bloodstream and in 

the cells, so that also helps with zero upset stomach, no discomfort at all. 

Some of our great Olympians in the past, I can tell you, one used 22 doses 

of Vitargo a day. Others have used 16-20 and it may depend on Vitargo. Our 

USA swim athletes have pushed the product and certainly Dave Durden’s 

testimonial	helped.	Keenan	Robinson’s	testimonial	and	also	Greg	Meehan	

because the women are using Vitargo as well. I have 10-year-old kids that 

use it, the moms are feeling like they need something. Now I may give them 

a small dose, you can try it because it’s just a powder. That’s what’s so great 

about it, you can say, ‘Well, I’ll give you a half a scoop. Let’s see.’ 

Alright, thank you everybody. n
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