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   Abstract—A major issue regarding health for older adults is the 

fact that they are not exercising enough. Therefore, it is required 

to find what the practice is in effectively engaging older adults in 

taking an initiative in their health. Frequently, it is difficult to 

motivate older adults into improving their health because they 

are uninformed about the benefits of health literacy. Health 

literacy is defined as the understanding of basic health services 

and information that are vital for the well-being of individuals in 

order to make correct choices regarding their health. The 

hypothesis is that with more motivation and health literacy, older 

adults will become more engaged in improving their health and 

well-being.  

     For this project, older adults are engaged in wearable 

technology in order to motivate them to exercise more and 

discover whether these activity trackers could be the catalyst for 

this motivation. The activity trackers record how much activity 

the wearer has engaged his or herself in. For an analysis of their 

health and how it can improve, the activity tracker also records 

how much that individual sleeps. Two different activity trackers 

were utilized as bracelet wearables: the Fitbit and the Misfit 

Flash. 

     Older adults were provided with a tracker and their progress 

was recorded on their own individual profiles. In order to 

discover whether social media interaction with other older adults 

in the program would help motivate them, the older adults were 

able to compare their results with their peers. By comparing 

results, they remained engaged in tracking their results in the 

future.  

   Index Terms-accelerometer, activity tracker, ambition, bracelet, 

community, competition, energy expenditure, fall detection, Fitbit, 

gerotechnology, gerontechnology, health literacy, Misfit, monitor, 

older adults, pedometer, physical activity, self-monitoring, seniors, 

validation 

I. INTRODUCTION 

PHYSICAL activity levels tend to decline with age and over 

two thirds of adults over 60 years of age sit for more than 8.5 
hours of the day. Physical activity can help improve blood 
pressure, body composition, and overall health, especially with 

older adults. A number of different non-intensive activities can 
have significant potential for encouraging physical activity in 
older adults. The challenge is having the motivation to exercise 
and an understanding of the importance of health literacy [1].  
 

As the popularity of activity trackers have grown 
exponentially over the years, the size of these devices have 
shrunk. This has allowed these trackers to be used more 
extensively and has contributed to the expansion of the devices 
for personal use. By monitoring these devices, users are able to 
make a direct impact on self-management and check their daily 
progress in regards to the number of miles walked per day and 
the number of hours slept per night [2].   

However, many older adults are not taking an initiative in 
regards to exercise and health literacy. By implementing the 
use of wearable technology, the older adults will be able to 
track and monitor their progress. In this study, 18 seniors from 
Carter Burden Center for the Aging Metro East 99th Street in 
NYC participated by wearing activity trackers. The results 
from this location will also be compared to three older adults 
from an assisted living home for older adults in Ossining, NY.  

II. LITERATURE REVIEW 

Using activity trackers can be a vital part of a person’s daily 

life. One of the more popular activity trackers, the Fitbit, was 

used in a study to test its reasonable validity and reliability 

standards in order to determine if these devices can be used by 

primary care physicians to monitor their patient's physical 

activity objectively between clinic visits.  

 

Twenty-three healthy adult participants (10 males; age 

range: 20–54 years; body mass index range: 19.6–29.9 kg/m2) 

completed a four-stage treadmill exercise protocol consisting 

of walking at slow (1.9 mph), moderate (3.0 mph), and brisk 

(4.0 mph) paces; and jogging (5.2 mph). Each stage was 6 min 

in duration [3]. The results can be seen in the four figures 

shown below: 
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Figure 1. Relationship of criterion measures of step counts and energy 

expenditure counts with Fitbit-estimated step counts and energy expenditure 
Top panels: relationship of observed step counts with hip-based (A) and wrist-

based (B) Fitbit-estimated step counts. Bottom panels: relationship of indirect 

calorimetry measured energy expenditure with hip-based (C) and wrist-based 
(D) Fitbit-estimated energy expenditure [3] 

 

Many older adults have reduced mobility, however that 
does not prevent them from using activity trackers. A study 
was done with older adults who have reduced mobility in order 
to determine how much their results varied when compared 
with older adults with normal mobility. The accuracy of two 
activity trackers was examined for this study, the Fitbit Ultra 
and the Samsung Galaxy S3 pedometer application. Each 
tracker was used in a different area of the body, as shown in 
Figure 2.   

 

Figure 2.  Location of devices on body [1] 

Participants instructed to walk a distance of 20m on a 
straight outlined path, walk at their own pace, and use their 
own walking aid if needed (not HA). Participants always had 
someone by their side (not HA).  

 

 

Figure 3.  HA (Healthy Adult) NME (Normal Mobility Elderly) RME 

(Reduced Mobility Elderly) [1] 

      The results found that for the wrist placed Fitbit:  

 RME performed worse than NME  

 RME performs worse than HA  

Hip placed Fitbit: 

 RME performs worse than HA  

Hip placed Samsung Galaxy: 

 RME performs worse than NME  

 RME performs worse than HA  

 

Figure 4.  Results showing time to complete 20m/avg. walking speed [1]  
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Overall, the study showed that there was no significant 
difference between NME and HA [1].  

Activity trackers are important devices used to record and 
monitor fitness and activity levels. It is important to determine 
whether these activity trackers are effective and reliable, 
especially in an environment where older adults would be using 
the devices [1].   

There has been a great decline of activity within older 
adults because of the rise of chronic diseases and the cost of 
healthcare. In order to fix this problem, activity trackers such as 
Fitbit are used to track steps and other forms of physical 
activity. What this study is accomplishing is comparing both 
the Fitbit and Fitbit Ultra in terms of accuracy and reliability 
over long periods of time. The study concluded that the Fitbit 
and Fitbit Ultra are in fact reliable in long extended use [4]. 

Another study was conducted where 22 adults and 2 
children recorded fitness patterns using a Fitbit and Jawbone, 
two different activity trackers on the market. The study was set 
to prove the reliability of these fitness trackers, and the study 
concluded that these devices are reliable in tracking both active 
and sedentary activity levels [5].  

There is often discussion of the correlation between activity 
trackers and their synchronization with various phone apps on 
Android and IOS. The most notable app “MyFitnessPal” helps 
people map their daily exercise with their daily caloric intake 
[6]. 

     A paper from the Australian Medical Journal discusses ways 
in which telehealth is important in healthcare because of the 
fact that fitness trackers are some of the most engaging ways to 
make people proactive in exercising. People from all age 
ranges can purchase a Fitbit or any other activity tracker and 
begin exercising due to how accessible these activity trackers 
are. [7].                                           

Healthcare services are now using activity trackers to track 
the daily activities of people to provide incentives for health 
insurance and provide discounts to customers who are 
physically active. As a result, people have been tempted to 
"cheat" by making the trackers detect activity that is not real 
activity, e.g., by shaking the devices. Studies show that Fitbits 
and other activity trackers are proficient in combating 
“deception” because the Fitbits do not monitor and/or register 
the shaking as an activity [8].   

It is also important for adults to implement an activity 
tracker in their daily lives. Incorporating activity trackers in a 
person’s life can encourage other healthy choices, such as 
taking the "long way" to reach a destination in order to surpass 
a "high score" on the activity tracker data [9]. Another example 
involves walking instead of driving—another way of achieving 
scores and surpassing them [10]. 

III. CARTER BURDEN PILOT PROGRAM 

The initial step before proceeding to Carter Burden 

Center for the Aging Metro East 99th Street was to 

determine which activity tracker would be most efficient for 

this type of study. A few brands were considered including 

Jawbone, Fitbit, and Misfit. Ultimately, the Misfit Flash 

activity tracker was chosen due to its efficiency, accuracy, 

and price point. The decision was made to also include 

three Jawbone devices due to the popularity of the study 

that was being conducted at the Carter Burden Center. 

 

The older adults were each given an activity tracker 

along with a simple tutorial as to what the device does and 

how it will be keeping track of daily physical activity, 

including sleep. The older adults were given a choice of 

color and also where the device would be placed, wrist or 

clip on. All older adults that were given Misfit devices 

chose to wear it on their wrist, whereas the three who were 

given Jawbone devices had no choice as it is only designed 

to be worn as a clip.  

The study was a four-week program where the 

seniors would be registered into the database on a weekly 

basis, measuring how much they have walked and slept 

through synchronization of the Misfit and Jawbone UP app. 

Data was collected weekly and imported into a spreadsheet 

where the weekly amount of miles walked and average 

hours slept were recorded. The following chart displays the 

recorded activity and sleep data.  

IV. ACTIVITY DATA 

First 
Name 

Week 
1  

Week 
2  

Week 
3  

Week 
4  

Sleep 
Average 

Rosa 12.9 4.1 8.7 9 8.5 

Stacey 11 8 10 7 8 

Gervis 7.5 7.7 6.4 8 9 

Isidora 15 14.5 25.8 11.3 8.2 

Nouvlette 11.7 20 21.4 7.9 9.4 

Martin 7.7 13.1 13.4 13.4 8.8 

Eric 18.2 29 30.9 14.3 6.5 

Millcent 16.1 8.3 12.2 14.8 8.7 

Jose 7.2 9.8 4.4 8.3 8.2 

Winston 5.4 5 6.6 8.7 7.2 

Mariela 8.3 6 9.5 7.5 7.5 

Narciso 7.6 9.7 7.8 9.5 7.6 

Francia 7.5 7.7 9 8.8 8.6 

Figure 5.  Chart Data from Carter Burden Center 
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Figure 6.  Graph Data from Carter Burden Center 

As displayed in the above two charts, there has been an 
increase in activity throughout many of the seniors as the 
weeks progressed. Many of the older adults were curious 
during week 1 to see if their results improved, and if not, what 
they can do to achieve higher numbers. Having these two 
pieces of data will help demonstrate the seniors’ progression as 
the weeks have passed.  

Certain seniors, such as Gervis, was not as motivated to 
increase her daily exercise. However, the majority of the 
others, such as Eric, Isidora, and Nouvlette, showed a strong 
commitment to beat their overall goal.  

In particular, Eric was able to lose weight through 
motivation due to having the activity tracker. His commitment 
and dedication was noticed since week 1 of the study.  

V. MAPLE HOUSE DATA 

 

Figure 7.  Chart Data from Maple House 

The residents at the Maple House in Ossining, New York 
were introduced to the idea of a temporary, university-funded 

program that incorporated new, wearable, fitness technology 
that could track and/or help monitor their daily activities. The 
default device for this study was the Misfit Flash. 

The residents were told that the program was going to be 
conducted over several weeks; and, all they had to do was to 
wear the bracelet and take it off during showers since the 
devices are not waterproof. Even short periods of water 
contact greatly impact the lives of the provided batteries. This 
was discovered during a student-driven pilot test. 

Fourteen residents showed interest in participating on the 
first visit. On the second visit, on the device “orientation” 
day, only twelve residents followed through. They were 
walked through the two wearing options: clip-on or bracelet. 
All twelve opted for the bracelet. This may have been due to 
the possibility of an easier removal process; the surface area 
the wristband adds to the coin-shaped tracker is significant 
compared to using the clip attachment, and this, too, may 
make it easier for someone with Arthritis, Carpal Tunnel 
Syndrome, or any other degenerative joint malady to handle. 
They were also shown that in order to track their own 
individual process, the only function required a depression on 
the face of the device, and an illuminating band appears 
around the face indicating partial progress or completion. A 
full circle consisting of twelve dots indicates goal completion. 

A consecutive set of blinking lights also corresponds with the 
time of day. 

After they were given a Misfit device—with choice of color 
as well—each resident was paired and synchronized with the 
Misfit app on an iPhone. Each resident also required an account 
tailored to their age, height, and weight. All of them qualified 
for a 600-point goal, of which equals to 1 hour of walking or 20 
minutes of running. They were all made aware of this standard. 
The app also can be modified to an individual’s typical sleep 
time, so that it may read more accurately; however, this option 
was not exercised due to a possible inconsistency in each 
resident’s sleep times on a day-to-day basis. 

The following week, having seemed frustrated with the 
responsibility of wearing the bracelet and/or taking off and 
putting it back on, several residents opted out of the program. 
Many of them only remembered to put it back on when they 
knew they were going to have their results tracked, thus, 
leading to no recorded results at all. The residents that had 
difficulty remembering to wear it were put on a 48-hour trial 
period. If the bracelets failed to produce results, that meant they 

did not wear it or wore it very minimally. A goal of 100 steps 
per day was set as a threshold to meet. This process ultimately 
eliminated several more residents. Another resident had 
completely misplaced hers, which led to her disqualification.  

After a few more weeks of trials—as others failed at 
wearing it consistently versus not at all and those who wore 
the Misfit it daily—three residents emerged as dedicated 
participants: Priscilla (age 85), Alexander (age 74), and Kevin 

(age 65). Their weekly results are shown in the following 
charts: 

 

First 
Name 

Week 1 
Activity 

Week 2 
Activity 

Week 3 
Activity  

Week 4 
Activity 

Sleep 
Average 

Kevin 8.2 7.4 5.2 6.3 8.2225 

Alexander 9.2 7.1 8.8 9.1 7.79 

Priscilla 6.2 7.1 7.4        7.1 6.32 



A10-5 

 

Figure 8.  Graph Data for Maple House 

Week by week, the three participants were made aware of 
their accomplishments and areas of opportunity. Sunday 
proved to be a much more relaxed day for activity, and their 
results were indicative of that. Conversely, each participant had 
roughly one day of the week where they greatly exceeded their 
suggested target goal as well.  

Of all the results combined, the Misfit Flash’s deficiency 
was made evident in its sleep tracking functions. For all three 
participants, there were several occasions where the results 
read 3-4 hours of sleep per night. When asked about these 
outliers, the residents refuted the results citing early sleep times 
and late rises in the day, thus, contradicting the data. These 
discrepancies raised some concerns about the legitimacy of all 
of the other nights where the participants slept more than 8 
hours per night as well. Consequently, the sleep results and 
sleep averages should be interpreted with some skepticism. 

All three of the participants enjoyed wearing the Misfit 
Flash activity tracker. Kevin in particular used the bracelet as 
conversation kick-off point to talk about his former athletic 
endeavors as a youth. Alexander relished in his activity 
accomplishments with the device, usually out-performing both 
Kevin and Priscilla. Of the latter, Priscilla at least 
acknowledged her awareness of activity or lack of it from time 
to time. Overall, the Misfit Flash bracelet was successful in 
recording the participants’ steps, estimated calories burned, and 
miles walked per day. 

VI.      COMPARISONS 

In order to investigate whether or not the results varied 
from urban to suburban environments, the three participants 
from Maple House were paired with comparable participants of 
the Carter Burden Center study by age.  The data that was 
compared included the average miles walked per week 
collectively and the average hours of sleep by each participant 
in each location.  Since the locations are within 50 miles of 
each other, the weather is assumed to be the same each day and 
therefore may have or not have impacted whether participants 

shared sentiments about being outdoors—weather 
permitting.  The participants included in this analysis are 
Alexander (74), Priscilla (85), and Kevin (65) from Maple 
House and Gervis (74), Jose (75), and Isidora (68) from Carter 
Burden Center, matched respectively according to age.  The 
data that was taken from the participants in the 4-week period 
showed Maple House averaging 7.425 miles walked per 
week.  The three participants from Carter Burden proved to be 
more active by accomplishing an average of 10.49 miles 
walked per week.  This data shows that the older adults from 
the urban environment walked 141.28% more than the older 
adults from the suburban environment.  Split up into pairings, 
Alexander walked 1.55 miles more than Gervis each week, 
Jose walked 0.475 miles more than Priscilla, and Isidora 
walked 9.875 miles more than Kevin.  Carter Burden Center’s 
participants also achieved a higher average number of hours of 
sleep throughout the study with 8.467 hours per night.  Maple 
House’s older adults fell just short of this number with an 
average of 7.453 hours per night.    There is a weak, positive 

correlation of 16.6% between activity level and sleep, more 
data could increase this correlation, however.  The urban 
environment was not only able to improve their participant’s 
health through activity, but through getting a good night’s rest 
as well. 

VII.      CONCLUSIONS 

Having an understanding of health literacy is vital in order 

to make proper health decisions. Many older adults are not 

exercising enough and taking an initiative in regards to their 

wellbeing. Our studies conducted at both Carter Burden 

Center and Maple House have shown a number of beneficial 

conclusions and how activity trackers are great devices to 

utilize in order to get the seniors motivated. Some of the 

conclusions drawn from our studies include:  

 

 Activity trackers are a viable option for almost all 
older adults due to their ease of use and low price 
point.  

 The research was conducted at ethnically diverse 
abilities and included participants who were Latino, 
Caucasian, African American, and Asian.    

 The majority of participants at Carter Burden showed 
an improvement in daily exercise over the first three 
weeks, with the fourth week not being fully completed 
at this time.  

 The overwhelming response from the seniors at Carter 
Burden who agreed that the activity trackers are best 
worn on the wrist.  

 Misfit was more effective than Jawbone in terms of 
tracking activity and sleep. Misfit provided a more 
accurate reading and an easier to use application. 
Jawbone activity trackers often experienced a few 
days of no data being recorded.  
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