CEC Article : How Many Calories? and why people’s fitbit/Heart rate monitors get it w r o n g.
By C. H. Krafft
Understanding how many calories are burned in a water aerobics class can be difficult being put
forth and the use of the water properties. You can burn up to 750-850 calories in an hour (high intensity
water running or swimming) or you can burn as little as 150 calories in an hour (Water Yoga or bobbling on
a noodle in place with gentle movements.)
First—Why the fitbits/heart rate monitors and research done with heart rate get it all wrong.
Heart rate is affected by how much of the body is submerged vertically in the water.
Standing in the shallow end to navel level reduces the heart rate by 6 bpm.
Standing in the shallow end at shoulder level reduces the heart rate by 15 bpm.
Swimming horizontally barely affects the heart rate at all. (Only 6-8 inches of vertical submersion).
In addition, the blood pressure is also reduced by amount of vertical submersion.
It is all due to the buoyancy affect of the water.
Buoyancy: The upward force/lift exerted by the water, when a body is submerged. There must be sufficient
displacement of water to buoy up the body. Ideally we associate this with deep water training, but the effects of
buoyancy can be felt in shallow water training as well.

The preceding article was published in 1996. Nearly 20 years ago. It was done correctly by measuring the
oxygen uptake in addition to the heart rate.
Research Summary and Implications
Study 1:VO2 Max test on treadmill and deep water on 10 healthy sedentary people. They were trained for
3 times and week for 8 weeks in deep water interval training only.
Result: Average increase of 10.6 % on VO2 max on treadmill and 20.1% for deep water.
Implication: Cardiovascular training in deep water will benefit land performance.
Precaution: It will not properly train connective tissue for impact on land.

Study 2: Runner (land only) were matched by VO2 max tests and split into 2 groups both were tested for 60
min at 70-75% of the VO2max one group on treadmill and the other deep water.
Result: At the same VO2 heart rate was 14% lower in the water, but the blood lactate levels were
31% higher. I.e. there were different cardiovascular and metabolic responses at the same intensity level.
Hydrostatic water press would lower the heart rate and decrease the amount of energy needed to return blood
to the heart. The viscosity of the water is higher so more of the body is working under higher resistance.
Implication: You can work out harder and keep your heart rate lower than on land at the same O2
uptake. This allows for greater workloads or less stress on the heart at equivalent workloads. Also the
muscular demands in the water are greater than land and participants need adaptation time.
Study 3: 13 endurance runners (who had trained in water for 6 months) had their metabolic responses tested
with treadmill and deep water running.
Result: At the same VO2 Max the heart rates were 15 bpm lower and the RPE and blood lactate level
were similar but the stride was 39 % slower in the water due to the resistance of the water.
Implication: Once adapted at the same VO2max the heart rate is slower with the same blood lactate
level again putting less strain on the heart at equivalent work loads.
So, if heart rate monitors and fitbits rely on measuring heart rate to determine the number of calories
burned they will never work correctly in the water. The more submerged the participant the lower the heart
rate and the lower the calculated calorie burn.
What other things can affect heart rate in the water that do not affect the exercise intensity. —Holding your arms out of the water especially shoulder height and above increases the heart rate. This creates
a backpressure of blood on the heart from the amount of blood held above the heart. This falsely elevates the
heart rate by back pressure on the heart which is not recommended. Holding your breath also increases your
heart rate without increasing intensity, but that is not recommended either. Therefore the arms should be kept
in the water and used for resistance to increase the exercise intensity by actual work.

Now how many calories do you burn with different types of water exercise…..
It depends on the workout.

Because it takes more muscle energy to push your body through water then through air, walking in
thigh-deep water or in deep water with an exercise flotation device can give you a significantly higher
workload of walking on land. Your energy utilization system works harder, too. You can burn up to 528
calories per hour of water walking (compared to 280 calories on land) without getting hot and with less risk
of injury.
Calorie Burning Statistics—July/ August 1998 Fitness Magazine; Cardio H20 by Liz Neporent
Aquatic Strength Training with Equipment
Land Strength Training with the Same Equipment
Deep Water Walking (with travel)
Land Walking
Deep Water Running (with travel)
Land Running (11 min. mile)

342-390 cal/hour
306-366 cal/hour
528 cal/hour
282 cal/hour
690 cal/hour
480 cal/hour

Conclusion:
Using the water resistance in place adds only 20-40 calories per hour over the equivalent land
exercise.
Using significant travel adds 200-250 calories per hour. The surface area of the body pushing
through the water continuously is the key.
Now if you can add more resistance through drag devices, resisting arms, leaping and bounding
while traveling, you can add another 200 calories per hour.

What about Stationary Arthritis, Water Yoga and Tai Chi? Well they only burn about 180-220
calories per hour. They are slow moving and don’t take much use of the resistance of the water. Also the
water helps support the limbs so you don’t use the energy to hold the arms or legs up against gravity. There
purpose is joint mobility and stretching not calorie consumption. The same is true for stationary workouts
that are too deep and bobbing around with little effort from the arms and legs.

Review of water dynamics to increase intensity and muscular work/calorie burn.
1. Use of significant travel through the water.
2. Use of arms for pushing and pulling in the water and to add surface area resistance.
3. Use of arms for resistance against the direction of travel or to counter balance a leg movement and help the
legs move bigger and faster.
4. Use of drag equipment against the direction of travel.
5. Directional force against the water. (Water step exercise, jump up and pull down, rebounding, leaping,
propulsion...)
6. Lengthen levers against the direction of travel. Long arms and legs not short and bent. (Cross Country with
STRAIGHT arms and legs uses more calories then jogging with bent arms and knees.)
7. Speed in a controlled fashion. Not so fast that you can’t get full range of movement and use good form,
but not so slow that you can’t feel the resistance of the water.
8. Suspended with travel. As long as the participant can do this in good form. If they are not good swimmers
and have trouble floating this may be a safety issue and an ineffective method of increasing intensity. If they
float easily, then without travel they are just bobbing around.
Submit answers with $15. Passing score is 80%.
Checks payable to A-PAI, 547
WCR 18, Longmont, CO 80504.
1. What is the only good way of measuring exercise intensity?
2. Why don’t heart rate monitors work in the water?
3. T or F Swimming heart rates are as affected by the water as water aerobics.
4. T or F Water aerobics or water training will not increase VO2 max for land exercises.
5. How much is the heart rate reduced in the water for shallow and deep water?
6. What are inappropriate ways of increasing heart rate in the water?
7. How many calories per hour does travel add to your workout?
8. How many calories per hour does stationary resistance add to your workout?
9. How many calories per hour does water yoga, tai chi, or bobbing stationary burn?
10.List 8 ways to increase calorie burn.

