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ABSTRACT 
Fitness and health tracking wearable devices are becoming 
more popular and innovative. Many Smartphones are 
beginning to have these capabilities as well. In most 
devices, there is a step count function, which measures the 
amount of steps a user takes. In this paper, the accuracy of 
steps was evaluated with the Fitbit wearable device and 
iPhone 6’s built-in “Health” application. To answer the 
hypotheses, There is no difference between Actual Steps 
and Fitbit Recorded Steps and There is no difference 
between Actual Steps and iPhone Recorded Steps, an 
experiment was conducted with 10 participants testing both 
devices. Based on the results, it was observed that the 
iPhone was more accurate, however, the Fitbit was more 
consistent and precise. 

1. INTRODUCTION 
Health and fitness tracking devices allow users’ to easily 
track their vitals and movements. Most wearable fitness 
tracking devices are worn on the users’ wrists, while 
smartphone devices are commonly placed in users’ pockets 
or in their bags. Both the Fitbit and the iPhone 6 and 6S 
have a variety of ways to track different health and fitness 
information. According to previous research, 70% of 
surveyed participants believed the Fitbit wearable device 
reports data accurately [1]. However, Ledger and 
McCaffrey [3] found that about one-third of all Americans 
who purchased the wearable devices for have stopped  
using it after just 6 months of use. This leads to the 
conclusions that either: the wearables have slowly failed to 
meet the expectations of their users (by reporting inaccurate 
data) or that users have replaced wearables with 
Smartphones (which provide similar fitness and health 
tracking functionality) [3]. This study aims to answer the 
two hypotheses: There is no difference between actual steps 
and Fitbit recorded steps and There is no difference 
between actual steps and iPhone recorded steps. Given the 
short amount of time, an experiment was conducted testing 
the two devices (the Fitbit One and iPhone 6) using ten 
participants. 

2. METHODS 
The “within-subject design method” was used for the 
experiment, which allowed testing of participants while 
wearing both devices (Fitbit on the wrist and iPhone in the 
pocket). This way each participant would test both devices  

 
 
simultaneously, and thus reduced the number of random 
biases.  
 
This experiment was conducted in order to prove or 
disprove the hypotheses: There is no difference between 
Actual Steps and Fitbit Recorded Steps and There is no 
difference between Actual Steps and iPhone Recorded 
Steps. The independent variable was the actual number of 
steps the participant took and had two levels. The 
dependent variables were the Fitbit and iPhone recorded 
steps.  
 
Prior to conducting the experiment, a path of 200 steps was 
mapped for the participants to walk. The path did not have 
any stairs or elevation increases. We used 200 steps to 
ensure step count readings would be apparent. All 10 
participants were voluntarily chosen from the HCIN 600: 
Human-Computer Interaction Research Methods course at 
RIT. Each participant was tested individually. To keep 
things consistent, the Fitbit was placed on the right hand of 
each participant and the iPhone in the right back pocket. 
The number of steps on the Fitbit wearable device and the 
iPhone Health application was unable to be reset, so the 
initial step reading before the participant began walking 
was recorded and then subtracted by the number that the 
device ended on. Due to the sensitivity of both devices, the 
participant was asked not to move when the initial and end 
step count was recorded. To avoid participant count error, 
the same researcher walked alongside the participant and 
counted the participant’s steps. One set of data was 
unusable because the Fitbit wearable device fell off the 
user’s wrist and might have skewed the step reading.  

3. RESULTS 
Participants were 7 men and 3 women aged 23 to 56 years 
(men: M = 25.9, SD = 2.12; women: M = 34.3, SD = 
18.77). Two 2-tailed paired t-tests were conducted from the 
data in order to measure the difference between Actual 
Steps vs. Fitbit Recorded Steps and Actual Steps vs. iPhone 
Recorded Steps.  A 0.05 significance level was used.  
Figure 1 is a line graph with plots of our recorded data.  
 



 
Figure 1. Line Graph of Actual Steps, Fitbit Recorded Steps, and 

iPhone Health Application Recorded Steps 
 
3.1 Fitbit Recorded Steps 
The first test indicated a significant difference between 
Fitbit Recorded Steps (M = 215, SD = 9.06) (Table 1) and 
Actual Steps  (M = 200, SD = 0), t(10) = 5.24, p = .0005, 
d= 2.34 (Tables 2, 3). The sample statistics can be found in 
Table 1. The sample correlations can be found in Table 2. 
The sample test can be found in Table 3.  
 

Table 1. Paired Samples Statistics of the Fitbit Recorded 
Steps and Actual Steps 

 

 Mean N S.D. 
Std. 

Error 
Mean 

Fitbit 215 10 9.06 2.86 

Actual 200 10 0 0 

 
Table 2. Paired Sample Correlations of the Fitbit Recorded 

Steps and Actual Steps 
 

 N Correlation Sig 

Fitbit & 
Actual 10 0.76 0.0005 

 
Table 3. Paired Samples Test of the Fitbit Recorded Steps 

and Actual Steps 
 

Mean S.D. 
Std. 

Error 
mean 

Lower Upper t df Sig (2 
tailed) 

15 9.06 2.87 8.52 21.48 5.24 9 0.0005 

 

3.2 iPhone Health Application Recorded 
Steps  
The second test did not indicate a significant difference 
between iPhone Recorded Steps (M = 213.6, SD = 22.28) 
(Table 4) and Actual Steps  (M = 200, SD = 0), t(10) = 
1.93, p = 0.086, d= 0.86  (Tables 5, 6). The sample 
statistics can be found in Table 4. The sample correlations 
can be found in Table 5. The sample test can be found in 
Table 6.  
 
Table 4. Paired Samples Statistics of the iPhone Recorded 

Steps and Actual Steps 
 

 Mean N S.D. 
Std. 

Error 
Mean 

iPhone 213.6 10 22.28 7.05 

Actual 200 10 0 0 

 
Table 5. Paired Sample Correlations of the iPhone 

Recorded Steps and Actual Steps 
 

 N Correlation Sig 
Fitbit & 
Actual 10 0.4 0.086 

 
Table 6. Paired Samples Test of the iPhone Recorded Steps 

and Actual Steps 
 

Mean S.D. 
Std. 
error 
mean 

Lower Upper t df Sig (2 
tailed) 

13.6 22.28 7.05 -2.34 29.54 1.93 9 0.086 

 

4. DISCUSSION 
This experiment was conducted in order to answer the two 
hypotheses: There is no difference between actual steps and 
Fitbit recorded steps and There is no difference between 
actual steps and iPhone recorded steps. According to the 
data analysis, there is a significant difference between 
Fitbit Recorded Steps and Actual Steps, however, there is 
not a significant difference between iPhone Recorded Steps 
and Actual Steps.  
 
According to the t-tests, the mean of the iPhone Recorded 
Steps was closer to the Actual Steps than the Fitbit 
Recorded Steps, which made the iPhone a more accurate 
device in this experiment. The iPhone step count, however, 
had a much higher standard deviation of 22.28 (Table 4) 
than the Fitbit’s (which was 9.06) (Table 1). The Fitbit was 
the more precise device in this experiment because it had 
less variant data (which is evident in Figure 1).  



 
There are several factors that could have contributed to this 
result. The Fitbit comes in several different models, which 
all have different capabilities. The Fitbit One was used in 
the experiment, which has a 3-axis accelerometer, 
altimeter, and vibration motor [2]. The accelerometer tracks 
movement in all directions and then is converted into data. 
“By analyzing acceleration data, our trackers provide 
detailed information about frequency, duration, intensity, 
and patterns of movement to determine your steps taken, 
distance traveled, calories burned, and sleep quality” [6]. 
The altimeter measures altitude, which is useful for 
measuring floors climbed. The iPhone 6, however, has a 
gyroscope and GPS in addition to the 3-axis accelerometer. 
The gyroscope measures orientation and rotation, the GPS 
measures distance [7]. This data is processed in the 
iPhone’s m7 processing chip [8].  
 
What differentiates fitness trackers from one another are 
their algorithms. Since the Fitbit and iPhone are worn and 
used in different ways, their algorithms will account for 
this. The Fitbit uses a threshold to indicate if the user is 
walking. The following quote is from the Fitbit website 
describing in detail how the threshold functions: 
 

“If a motion and its subsequent acceleration 
measurement data meet the threshold, the motion will 
be counted as a step. If that threshold is not met, the 
algorithm won’t count the motion as a step. Other 
factors can create enough acceleration to meet our 
threshold and therefore cause some over counting of 
steps, such as riding on a bumpy road. Equally, it's 
possible for the algorithm to undercount (not meet 
the required acceleration threshold”[7]. 

 
Furthermore, according to the previous Fitbit survey a 
participant responded, “Fitbit does not register all step(s). 
Example if you are pushing a grocery cart or a baby 
carriage it does not measure the steps accurately. Your arm 
needs to swing” (Quote 1, P10) [1]. This is an example 
how the Fitbit accuracy may be limited and may have 
effected the experiment.  
 
The iPhone 6 is secretive about their step counting 
algorithm for a variety of reasons. The following quote was 
from an “Apple Certified Associate for Mac 
Integration”[8]. 
 

“When you walk, the sensor suite collects datapoints 
based on how the device is moving by its position in 
space, and the velocity it senses as your body moves. 
Apple built a walking data profile based on inputs 
from xNumber of people in the Health R&D stage. 
this profile is used to compare the current datapoints  
collected by the handset… If your current datapoint 
profile  matches the walking profile, you are walking. 
Each step can be counted by isolating the shock and  

 
velocity that is gained and then lost at each step gives 
a +1 step to the counter”[8]. 
 

From these quotes, it is evident that the algorithms for 
both the Fitbit and iPhone function very differently, 
which contributes to the discrepancy in accuracy.  

Limitations 
The experiment had several limitations and confounding 
factors. The most recent Fitbit model, the Fitbit Surge, has 
a GPS and is therefore more comparable to the iPhone 6. 
Since the Fitbit One does not have GPS, this might haven 
given the iPhone an advantage.  
 
Due to the short amount of time and the limited access to 
the Fitbit wearable device, there might have been a 
sampling error, which occurs when there is a small amount 
of participants. When there is a larger sample, generally 
there is also less variability.   
 
Furthermore, since both devices did not have a reset data 
function, this could have caused a random error. Both the 
devices update steps by groups and do not load individual 
steps. There might have been a loading problem and did not 
report the correct step count.  
 

5. CONCLUSIONS AND FUTURE WORK 
The data gathered from our experiment presents a mixed 
result. Statically, iPhone’s step counter is more accurate 
than the Fitbit’s, however, both devices have the tendency 
of counting more steps than people actually walk, and the 
tracked data varies a lot. The result is unexpected based on 
the former study, since Fitbit users expressed satisfaction 
about the step tracker [1]. Although our experiment is 
limited by factors, is does indicate that research can be 
done to understand the operating mechanism, behavior and 
limitation about nowadays activity monitoring smart 
devices. In the future, gathering a larger sample size can be 
helpful to improve the quality of the study. It would be 
interesting in the future to investigate the reasons behind 
the exaggerated step count, and whether the algorithms 
between different companies affect the user’s experience of 
health tracking devices.  
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