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EXCLUSIVE ACE-SPONSORED RESEARCH

By Caitlin M. Stackpool, M.S., John P. Porcari, Ph.D., 
Richard Mikat, Ph.D., Cordial Gillette, Ph.D., and Carl Foster, Ph.D.

ARE ACTIVITY 
TRACKERS 
ACCURATE?

I
t’s that time of year, when everyone recommits to a more 
healthy lifestyle. Increasingly, people are turning to activity 
trackers—electronic devices that track everything from 
caloric expenditure to quality of sleep—to help them stay on 

course and meet their health and fitness goals. 
An estimated 19 million devices were in use in 2014, and 

that number is expected to grow exponentially over the next  
few years. In fact, a recent report by Juniper Research 
predicts that the use of activity trackers—also called fitness 
wearables—will triple by 2018. 

While all this new technology is really cool and some of 
it is really fun to use, very little published research exists 
demonstrating the accuracy or validity of these devices.  
How closely do they predict caloric expenditure or track the 
number of steps taken? Given the increasing prevalence 
of these devices, the American Council on Exercise 
enlisted a team of researchers from the Clinical 
Exercise Physiology program at the University 
of Wisconsin—La Crosse to examine five 
popular activity trackers to determine 
whether or not they are worth your 
time or your money.
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The Study
For this study, five popular activity trackers were chosen: 

Nike± Fuelband ($99-$149), Fitbit Ultra ($99), Jawbone UP 
($99), BodyMedia FitCore ($99) and the Adidas MiCoach 
($199). [Note: Since this study was completed, BodyMedia was 
purchased by Jawbone.]

Researchers recruited 10 healthy men and 10 healthy 
women, ages 18 to 44, to participate in the study, which was 
divided into two parts: one to measure energy expenditure and 
the other to measure the number of steps taken. The protocol 
was the same for both studies and they were conducted 
concurrently. 

Along with wearing the activity trackers, subjects wore a 
portable metabolic analyzer and the NL-2000i pedometer, 
which has proven reliability, to make an accurate determination 
of calories burned and 
steps taken. Each subject 
performed a series of 
different exercises wearing 
all of these devices at the 
same time; the testing was 
conducted in two separate 
50-minute sessions.

The first session 
included walking and 
running on a level 
treadmill. Each subject 
walked at a self-selected 
speed for 20 minutes and 
then rested for 10 minutes before running for 20 minutes at 
a self-selected pace.

The second session was completed on an elliptical 
crosstrainer that worked both the arms and legs; participants 
completed 20 minutes of exercise at a self-selected 
intensity. After a break, subjects performed sports-related 
exercises, including ladder drills, basketball free throws, 
T-drills and half-court lay-up drills. 

After completing both sessions, the values were recorded from 
each device and compared to the portable metabolic analyzer 
energy expenditure values and the number of steps taken.

The Results
When it comes to tracking steps, the activity trackers were 

pretty reliable, says lead researcher Caitlin Stackpool, M.S., 
with the accuracy depending on the type of exercise being 
done.

All five devices predicted within 10 percent accuracy the 
number of steps taken during treadmill walking and running, as 
well as during elliptical exercise (Tables 1 and 2). 

The difference between measured and predicted kcals ranged 
from 13 to 60 percent, with some devices overpredicting 
and some devices underpredicting. None of the devices were 

accurate across all the activities for recording calories burned, 
so picking an activity device to record caloric expenditure may 
not be the best option. 

The Bottom Line
When choosing a device, researchers advise consumers to 

think about the information they want to track. If looking at 
steps taken, the Jawbone UP appears to be the best activity 
device to choose. If an individual is more concerned about 
calories, there was a wide variety of results, depending on what 
type of activity was being performed. 

“Most devices are pretty good for measuring steps taken 
during traditional activities,” says Porcari. “Once you start 
getting outside of that—like elliptical or sports-related 
movements—it becomes harder to detect actual steps taken.”

“These activity 
trackers work best 
for lower-intensity 
activities such as 
walking,” adds 
Stackpool, who thinks 
these devices are 
especially beneficial 
to new exercisers. 
“It gives them a way 
to assess where they 
are, set goals and see 
improvements.” 

And what about 
caloric expenditure? 

“Predicting calorie burn is a complicated thing,” explains 
Porcari. “People vary how they move their arms, for example. 
Some are more efficient and some are more variable. Most 
devices probably won’t get within 10 to 15 percent accuracy 
because there is simply too much biological variability.”

But that doesn’t mean there still isn’t a benefit to using an 
activity tracker, says Stackpool. “Activity trackers show people 
how active they are throughout the day. Being sedentary 90 
percent of the time and performing 30 minutes of exercise does 
not necessarily make a person ‘active.’”

By wearing the devices all day, people can see whether or 
not they need to add more activity throughout the day. In fact, 
according to Porcari,

“Studies show that people are 30 to 40 percent more active 
when they use activity trackers.”

So, perhaps the absolute accuracy of the device is less 
important than the fact that they do a good job of getting 
people up and moving. 

And that, says Stackpool, is the take-home message for 
consumers: Do whatever it takes—whatever works for you—to 
be more active. If wearing an activity tracker helps you do that, 
your best bet is to choose a device based on comfort, ease of 
use and whatever additional features might appeal to you.  
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TABLE 1. COMPARISON OF STEPS TAKEN MEASURED USING HAND COUNTING COMPARED TO STEPS 
TAKEN FROM THE ACTIVITY DEVICES. 
Devices Treadmill Walking Treadmill Running Elliptical Agility

Actual 2425±177.9 3182±173.9 2631±371.5 805±51.9

Jawbone UP 2403±176.6 3186±171.5 2627±359.0   783±110.1

Nike Fuelband 2273±154.8* 3169±171.2 2580±458.7   533±70.4*

Fitbit Ultra 2425±177.2 2990±313.0* 2630±370.6   645±90.0*

NL-2000i 2425±178.0 2869±247.1* 2477±471.1*   671±106.9*

Values represent means ± standard deviation.

*Significantly different than actual steps (p<.05).

TABLE 4. CORRELATION OF KCAL BETWEEN THE PORTABLE METABOLIC GAS ANALYZER AND THE KCAL RECORDED 
BY THE ACTIVITY DEVICES.

Devices Treadmill Walking 
(n=19)

Treadmill Running 
(n=18)

Elliptical 
(n=20)

Agility
(n=20)

Jawbone UP 0.87 0.69 0.40 0.57

Nike Fuelband 0.49 0.72 0.08 0.47

Fitbit Ultra 0.24 0.63 0.41 0.67

Adidas MiCoach 0.55 0.81 -- 0.65

BodyMedia FIT Core 0.68 0.73 0.47 0.56

TABLE 2. CORRELATION OF STEPS TAKEN BETWEEN ACTUAL STEPS AND STEPS RECORDED FROM ACTIVITY DEVICES.
Devices Treadmill Walking Treadmill Running Elliptical Agility

Jawbone UP 0.98 0.99 0.99 0.34

Nike Fuelband 0.55 0.98 0.97 0.17

Fitbit Ultra 0.99 0.44 0.99 0.49

NL-2000i 0.99 -0.19 0.70 0.44

TABLE 3. COMPARISON OF CALORIC EXPENDITURE MEASURED USING THE PORTABLE METABOLIC GAS ANALYZER 
COMPARED TO KCAL VALUES OBTAINED FROM THE ACTIVITY DEVICES.
Devices Treadmill Walking

(n=19)
Treadmill Running

(n=18)
Elliptical
(n=20)

Agility
(n=20)

Actual 109±19.6 240±47.3 161±25.6 90±20.7

Jawbone UP 123±25.2   288±63.6* 161±74.1   63±23.5*

Nike Fuelband 107±24.2   275±56.4*  118±38.0*   77±18.0*

Fitbit Ultra 111±22.8 230±50.5 154±34.1   75±19.2*

Adidas MiCoach   146±18.2* 261±52.4 --   36±6.8*

BodyMedia FIT Core 112±16.2 210±37.2   129±19.5*  74±19.2*

Values represent means ± standard deviation.

*Significantly different than portable metabolic gas analyzer kcal (p<.05).




