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1 Introduction

Development and cost of sensor technology have made it accessible to the
general public to utilize sensors as wearable performance devices. The target
audience is often people that needs motivation to reach fitness goals. The FitBit,
in particular, is designed to help motivate the user to keep moving every hour, or
calculates their anaerobic thershold and lets the user know how many minutes
or hours they did of a cardio workout. Such devices are usually not marketed
towards individuals who suffer from chronic illnesses, mostly for the reason that
they are not designed to be used as diagnostic tools, as their accuracy has
not been sufficiently scrutinized in comparison to medical equipment used in
laboratories and hospitals. However, it would be interesting to explore how such
a device can be hacked to aid in chronic fatigue illness management as a form of
personalised medicine. A hacker could be describes as a person that is capable of
solving problems and challenges with the use of information technology in a short
time span. Hacking may thus refer to rapid development of solution that works
there and then to achieve something. There are several chronic illnesses that
could potentially benefit from hacking FitBit data in order to aid in their disease
management: for example, Fibromyalgia and tracking sleep and Chronic Fatigue
Syndrome and tracking activity threshold [5, 1]. The data and information the
patient can receive and record via a FitBit could also be of great help to their
doctors to help describe, monitor, or show proof of a physiological symptom they
are experiencing. This exemplifies that information from a wearable device can
be utilized in novel ways. This is both driven by intelligent consumers that would
like to improve their life quality, and by manufactorers that make their sensors
programmable by publishing development tutorials and by providing different
forms of APIs for developers.
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2 Background

2.1 FitBit

FitBit is one of several activity trackers on the personalized health market. The
tracker itself is a wireless enabled wearable technology capable of measuring
both data related to the movement of the wearer, such as number of steps
taken, but has also evolved so that it can record intrinsic values of the wearer,
such as pulse. This enables the fitbit to provide features and services, such as
measuring quality of sleep, steps climbed and other personal metrics involved in
tracking a wearer fitness. The fitBit technology might have been designed and
constructed to do one particular thing, but seems to wish to grow pass this.
It is an interesting piece of technology from a socitechnological perspective.
Not only can it be a catalyst for improving peoples health, but it s now also
attempting to be a payment plateform. Fitbit has also played a role in solving a
murder, involved in tracking an almost rape victims movements and was used
to disprove an alleged rape story.

2.2 ME

Myalgic Encephalomyelitis (ME) was first introduced in 1956, and was in 1969
classified by world health organization as a nevrological disease. Often ME is
used in combination with or synonymously as CF, chronic fatigue syndrom.
The central nervous system and musclature is easily exchausted with a sufferer
experiencing flue like symptoms, loss av energy and more sever symptoms after
exeuberation. In addition a ME sufferer will need a longer restitution period
after basic activity. Among other symptoms we find pain, reduced ability to
concentrate and affected short term memory, cognitive impairment, coordination
problems and several other symptoms. The hardship of the symptoms fluctuates
so that an ME sufferer might in periods seem very normal to the outside world,
and at other times need complete care by a caregiver. The cause for the disease
is unknown, and doctors are often not properly trained regarding ME diagnosis.
It is believed that misleading information about the illness and its treatment
remains a significant hurdle for progress in this field. Some that are diagnosed
with CF may benefit from light training and diet changes, while ME patients may
experience a worsening of their condition with training. Then it is paradoxical
and dangerous that many doctors advice their patients, incorrectly, to do walks
in nature or other types of light training. The graded exercise therapy (GET) and
cognitive behavioural therapy has opinionated both the medical community and
also the patients. With little known about ME, it creates a need for personalized
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medicine and aids such as wearable sensors can be useful for monitoring daily
activity. For instance, the FitBit. Actually, it seems appropriate to view FitBit
as having a Janus face. For instance, the motivation to build strength can
paradoxically make a ME patient weaker.

I feel that maybe it makes a valid point that giving the fitBit a Janus face
does not automatically label it as ironic, perverse or paradoxical. It gives us the
power to step back and challenge the claim that technologies are designed and
constructed to do one particular thing, and can not grow pass this.

3 Research Methods and Challenges

3.1 Feature definitions

A feature can be stated to be a typical quality or an important part of something.
In the case of the FitBit, it would be the something, and typical qualities that it
has are features. The project was free to define and describe features, but those
features used in marketing of the FitBit was focused on. The user or consumer
would already be familiar with these features, and would have a predefined user
pattern. This would hopefully make it easier for a user to understand which
features that was for instanced asked about, instead of creating a confusion
about newly defined features. The project wanted to focus on the trackers,
so the FitBit websites for these were reviewed and features information were
extracted as presented in findings.

3.2 Literature Review

3.3 Questionnaire

The end users would be involved in a user-centered design approach. Naturally,
there are some challenges in forming proper and statistically significant focus
groups. The wonder document suggested to listen to and develop a design based
on the need of a single user. Currently, I am exploring if it is possible to reach
out to many end users as an alternative, and found an online questionnaire to
be the preferred method.

3.3.1 Questions

A questionnaire consists of a number of questions that a respondee will formulate
answers to. Open-ended and closed-ended questions are different in that an
open-ended question asks the respondent to formulate his own answer, whereas a
closed-ended question has the respondent pick an answer from a given number of

3



options. Naturally, the first type gives the respondee the freedom to answer the
question, while the latter guides the respondee both in the question formulation
and response options. The response options for a closed-ended question should
also be exhaustive and mutually exclusive. The open-ended questions usually
require more processing because of the free formulation format. This study would
have benefited from a good mix of both types. The open-ended questions would
allow the respondee to put in own words information that the designer of the
questionnaire would probably not think of at all. At the same time, a closed-end
would also force the respondee to answer on the questionnaire designers terms.
The final online version of the questionnair was void of open-end questions due
to the fact that it would allow respondee to answer with information that would
make it possible to trace the identity of the respondee. This choice was made
after a conversation with the NSD, Norsk Senter for Forskningsdata.

4 Findings

4.1 Review of Online Survey Platforms

It is not a major finding, but an evaluation of the survey platforms were con-
ducted as part of this project. Three open online survey platforms were evaluated
before implementing the online questionnaire; surveyMonkey, google forms and
nettskjema. These were evaluated based on rapid prototype development, easy
decemination to respondees, and the ability to export raw data free of charge.
SurveyMonkey had a good user base, and provided tools for rapid prototype
development, but the free version was limited to ten questions and it was pro-
hibited to export data freely.
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Figur 1: Questionnaire. The questionnaire is opened in the Chrome browser,
and shows the URL (top left). It also shows that the language is norwegian,
the anonymization clause presented to the respondees as well as three types
of user interactions.

4.2 Feature review

The fitBit web site served as a useful information source for reviewing features.
This study focuses on the trackers. A tracker is accompanied by and commu-
nicates with both a server and a mobile application. There are currently five
trackers on the market, as shown in Figure 2. The zip is a clip, and not a wrist-
band so was excluded from the study. The fitbit website market several essential
features and some standout features that are more individual for each fitbit.

4.3 Essential

All-day activity, automatic sleep tracking, LED display and long battery life are
markedet as esssiantial features.

4.4 Standout

SmartTrack, alerts (Call, Text and Calendar), reminders to move and cardio
fitness are features shared by all of the trackers. Alta HR and Charge 2 also
have a PurePulse feature to measure heart rate. The fact that fitbit Flex 2
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is water proof, is markedet as a standout feature as Swim-proof and this also
allows for tracking of swimming.

4.5 FitBit Usefullness

This work sought to address the usefullness of the FitBit for chronic fatigue
sufferers. The different services that the device provide should be correct for it
to be of use, or be useful. FitBit data was in one investigation compared with
the state or district-based data from BRFSS. The latter is a random-digit dialed
telephone survey of noninstitutionalized adults aged 18 or above. There are
several biases in both data collection methods, as mentioned in the article. Other
studies have investigated FitBit features seaparately. Yangijan et al. asked forty
healthy subjects, without diseases inhibiting normal gait, to walk on different
ground angles and in stairs. They did this in order to evaluate different sensores,
among them FitBit one, ability to measure accurately distance and step count.
They also asked 10 people to do a thread mill exercise in order to evaluate the
impact of speed.

5 Discussion

This section will present some challenges and limitations related to the research
questions posed and the methods that are used in trying to answer them. It
might first be valuable to take a step back, and look at which methods could
have been used. The interaction between a ME sufferer and the FitBit is a
human-computer interaction. The survey, diaries, case studies and interviews
are some of the research methods to analyse such an interaction. The future
version of this section will compare these methods in more depth to see how
they could have been applied.

5.1 Questionnaire

The questionaire could not contain open-ended questions as this would enable a
responder to reveal information about identity. This is sad, as it is my belief that
open-ended questions would potentially allow a responder to reveal more insight
using own words about her/his FitBit relationship. Another research method
that could both validate the information from the survey, and also bridge the
knowledge gap would be an interview. This would be explored in the near future.
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5.2 Literature Reviews

Literature reviews can give insight and overview of a combined research effort,
but in this case the scarcity of work done on ME patients is naturally a problem.
It might even not be possible to perform a proper scientific study. It would
simply be unethical and dangerous to subject the patients to a controlled activity
measuring experiment, when they might suffer from it longer after the trial.
This advocates a liberal literature review, among other taking into account
articles regarding the accuracy. An assumption is that the findings from papers
examining older FitBit devices are also valid for the current FitBit edition. It is
worth mentioning that FitBit is an evolving and improving technology, and new
editions show realistically both software and hardware improvements, or atleast
does not deteriorate in service quality as new editions hit the market.
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