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ABSTRACT	
This paper explores the influence of the presence of	 	 	 	 	 	 	 	 	
daylight on the vitality of office workers. This is done	 	 	 	 	 	 	 	 	 	
by recording the physical activity from five office	 	 	 	 	 	 	 	
workers at the municipality of Ede for over a period of	 	 	 	 	 	 	 	 	 	 	
three weeks. The activity data is then compared to local	 	 	 	 	 	 	 	 	 	
weather data about the daylight condition provided by	 	 	 	 	 	 	 	
the Royal Netherlands Meteorological Institute	 	 	 	 	
(KNMI). As a result, there is not enough confidence to	 	 	 	 	 	 	 	 	 	
conclude on a clear correlation between the activity of	 	 	 	 	 	 	 	 	
office workers and the amount and intensity of	 	 	 	 	 	 	 	
daylight.	

INTRODUCTION	
The weather, with all of its aspects, is something that is	 	 	 	 	 	 	 	 	 	 	
always around us. It is part of our everyday lives and,	 	 	 	 	 	 	 	 	 	 	
consciously or unconsciously, it affects the decisions	 	 	 	 	 	 	
we make and the things we do. Research shows that the	 	 	 	 	 	 	 	 	 	 	
weather affects our mood (Spasova, 2012), our	 	 	 	 	 	 	
productivity (Lee, Gino, & Staats, 2014) and even our	 	 	 	 	 	 	 	 	
health (Patz, Engelberg, & Last, 2000). However,	 	 	 	 	 	 	
questions still remain, how and when these effects	 	 	 	 	 	 	 	
come	into	play,	for	example,	is	still	largely	unclear.		

A group for whom this can be especially relevant is	 	 	 	 	 	 	 	 	 	
office workers. In modern day western societies, a lot	 	 	 	 	 	 	 	 	
of people spend the majority of their time in office	 	 	 	 	 	 	 	 	 	
environments where they mostly sit in a chair behind a	 	 	 	 	 	 	 	 	 	
desk. This work environment has been proven not to be	 	 	 	 	 	 	 	 	 	
beneficial for their vitality (Hendriksen, Bernaards,	 	 	 	 	 	
Steijn, & Hildebrandt, 2016). Physical inactivity has	 	 	 	 	 	 	
been shown to be related to higher risks of	 	 	 	 	 	 	 	 	
cardiovascular diseases, diabetes mellitus, several types	 	 	 	 	 	
of cancer, obesity, hypertension, bone and joint	 	 	 	 	 	 	
diseases, and depression (Warburton, 2006). Research	 	 	 	 	 	
points out the beneficial effect of exposure to daylight	 	 	 	 	 	 	 	 	
on office workers (Mills, Tomkins, & Schlangen,	 	 	 	 	 	 	
2007). It is therefore plausible that the amount of	 	 	 	 	 	 	 	 	
natural daylight influences the amount of physical	 	 	 	 	 	 	

activity and thereby the vitality of office workers. If	 	 	 	 	 	 	 	 	
vitality and weather are indeed linked in this way, it	 	 	 	 	 	 	 	 	 	
could inform design choices in the future and policies	 	 	 	 	 	 	 	 	
could be changed accordingly to have more beneficial	 	 	 	 	 	 	 	
effects on the workers' health and vitality. This leads to	 	 	 	 	 	 	 	 	 	
the	following	research	question:		

What	effect	does	the	presence	and	intensity	of	daylight	
have	on	the	physical	activity	of	office	workers?	

RELATED	WORK	
Research shows a strong correlation between exposure	 	 	 	 	 	 	
to daylight and vitality (Mills, Tomkins, & Schlangen,	 	 	 	 	 	 	 	
2007). As daylight is strongly dictated by weather	 	 	 	 	 	 	 	
conditions, it is plausible that weather can influence	 	 	 	 	 	 	 	
vitality.		

In a study by Feinglass et al. (Feinglass et al., 2011),	 	 	 	 	 	 	 	 	 	 	
the relation between weather and physical activity was	 	 	 	 	 	 	 	
investigated. The set up of this research was similar to	 	 	 	 	 	 	 	 	 	
this research, activity was also tracked with an	 	 	 	 	 	 	 	
accelerometer and this data was compared to weather	 	 	 	 	 	 	 	
data. The main difference is that Feinglass focussed on	 	 	 	 	 	 	 	 	
people with arthritis, a disease which causes painful	 	 	 	 	 	 	 	
inflammation and stiffness of the joints. Therefore, that	 	 	 	 	 	 	 	
research	is	not	applicable	to	the	normal	office	workers.	

Other research shows that there is a correlation	 	 	 	 	 	 	 	
between the exposure to daylight of office workers and	 	 	 	 	 	 	 	 	
their overall health and sleep quality (Boubekri,	 	 	 	 	 	 	
Cheung, Reid, Wang, & Zee, 2014). From a total group	 	 	 	 	 	 	 	 	 	
of 49 participants, one group was working in a	 	 	 	 	 	 	 	 	
windowless environment, where the other group was	 	 	 	 	 	 	
working with significantly higher exposure to daylight.	 	 	 	 	 	 	
As a result, the office workers with more exposure to	 	 	 	 	 	 	 	 	 	
daylight scored higher on a well-being test as well as	 	 	 	 	 	 	 	 	 	
on a sleep quality test. To conclude, the researchers	 	 	 	 	 	 	 	 	
suggest that architecturally there should be more	 	 	 	 	 	 	
emphasis	on	daylight	exposure.	
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METHOD	
For this study, weather quality regarding daylight was	 	 	 	 	 	 	 	
compared to the activity of five office workers between	 	 	 	 	 	 	 	 	
the ages of 20 and 60 who worked at the municipality	 	 	 	 	 	 	 	 	 	 	
of Ede. The activity data was acquired with the help of	 	 	 	 	 	 	 	 	 	 	
Mi Bands. These smart wearables are equipped with	 	 	 	 	 	 	 	
accelerometers able to record the amount of steps	 	 	 	 	 	 	 	
participants take during the day. Four of the	 	 	 	 	 	 	 	
participants wore a Mi Band 3. The fifth participant	 	 	 	 	 	 	 	 	
wore a Mi Band 2, which has the same type of sensors	 	 	 	 	 	 	 	 	 	 	 	
and output as the Mi Band 3. All participants were	 	 	 	 	 	 	 	 	 	
asked to wear the Mi Bands from the moment they start	 	 	 	 	 	 	 	 	 	 	
to commute to work until the moment they arrive back	 	 	 	 	 	 	 	 	 	
home. For privacy and usability reasons, the data	 	 	 	 	 	 	 	
recorded between 20:00 and 06:00 will be deleted in	 	 	 	 	 	 	 	 	
the	data	cleaning	process	in	python.	

The resulting activity data from the Mi Bands will be	 	 	 	 	 	 	 	 	 	
compared to the weather at the time of the recordings.	 	 	 	 	 	 	 	 	 	
This data was acquired from the online database	 	 	 	 	 	 	 	
provided by the Royal Netherlands Meteorological	 	 	 	 	 	
Institute (KNMI). From the hourly recordings of the	 	 	 	 	 	 	 	
weather station in Deelen, which is the nearest weather	 	 	 	 	 	 	 	 	
station to Ede, four data types were selected to	 	 	 	 	 	 	 	 	
represent the weather’s daylight conditions. These are	 	 	 	 	 	 	
the duration of sunshine, hourly global radiation,	 	 	 	 	 	 	
horizontal	vision	and	cloud	coverage.	

Before all data can be analysed, it needs to be cleaned	 	 	 	 	 	 	 	 	 	 	
up. The activity data is recorded per minute and the	 	 	 	 	 	 	 	 	 	
weather data per hour. Therefore, all activity data will	 	 	 	 	 	 	 	 	
be summarized to hourly data points, so it is	 	 	 	 	 	 	 	 	
comparable to the weather data. Not every participant	 	 	 	 	 	 	 	
has the same activity level in general, it is not useful to	 	 	 	 	 	 	 	 	 	 	 	
compare the number of steps with each other. Since this	 	 	 	 	 	 	 	 	 	
study is about a relative effect of daylight on activity,	 	 	 	 	 	 	 	 	 	
the step counts are normalized by giving every hour a	 	 	 	 	 	 	 	 	 	
score between 0 and 1. In which 0 is the least amount	 	 	 	 	 	 	 	 	 	 	 	
of steps recorded and 1 is the most amount of steps	 	 	 	 	 	 	 	 	 	 	
recorded. Later on, the mean for all the participants is	 	 	 	 	 	 	 	 	 	
calculated	to	have	a	general	activity	score.	

The same method will be applied to the weather data.	 	 	 	 	 	 	 	 	 	
The four data types within the weather get a normalized	 	 	 	 	 	 	 	 	 	
score from 0 to 1, based on their maximum and	 	 	 	 	 	 	 	 	 	
minimum values and effect on the daylight conditions.	 	 	 	 	 	 	 	
This score represents the amount of daylight, where a	 	 	 	 	 	 	 	 	
score of zero represents the day with the least amount	 	 	 	 	 	 	 	 	 	
of daylight of all observed data, and a score of one	 	 	 	 	 	 	 	 	 	 	
represents	the	day	with	the	most	amount	of	daylight.		

Lastly, these scores are then compared to the step count	 	 	 	 	 	 	 	 	 	
of the participants which are also normalized to create	 	 	 	 	 	 	 	 	
an	activity	score	from	0	to	1.	

With the normalised scores, an R-squared test will be	 	 	 	 	 	 	 	 	
performed. Therefore, first a scatter plot will be created	 	 	 	 	 	 	 	 	
of the data and then a regression line will be calculated	 	 	 	 	 	 	 	 	 	 	
with the according to R-squared value. With the	 	 	 	 	 	 	 	
regression line and the value, a conclusion can be	 	 	 	 	 	 	 	 	
drawn. The following hypothesis was tested: the	 	 	 	 	 	 	
activity of office workers increases when the daylight	 	 	 	 	 	 	 	
intensity increases. The alternative hypothesis will be	 	 	 	 	 	 	
that there is no correlation between activity and	 	 	 	 	 	 	 	
daylight.	

In addition to the quantitative data analysis, a small	 	 	 	 	 	 	 	 	
interview with the participants is held. Within this	 	 	 	 	 	 	 	
interview, the participant is asked if there were special	 	 	 	 	 	 	 	 	
days, problem and their thoughts about the weather.	 	 	 	 	 	 	 	
This will help to find systematic and transient noise in	 	 	 	 	 	 	 	 	 	
the	data.	

Ethical	and	legal	aspects	
All participants in our research were thoroughly	 	 	 	 	 	 	
informed about their role in the study and the data that	 	 	 	 	 	 	 	 	 	 	
was gathered about them. They will be asked to sign a	 	 	 	 	 	 	 	 	 	 	
consent form and are free to quit the study at any	 	 	 	 	 	 	 	 	 	 	
moment in time. When a participant quits, all collected	 	 	 	 	 	 	 	 	
data from this person will be deleted. Moreover, the	 	 	 	 	 	 	 	 	
participants were each assigned a unique identification	 	 	 	 	 	 	
number so that their names were not included as	 	 	 	 	 	 	 	 	
metadata in the datasets. The data in this study was	 	 	 	 	 	 	 	 	 	
gathered using an open source mobile application,	 	 	 	 	 	 	
Gadgetbridge (Gadgetbridge, n.a.). All data collected is	 	 	 	 	 	 	
stored locally within the app on the synchronised	 	 	 	 	 	 	 	
device and is not shared with any server or company to	 	 	 	 	 	 	 	 	 	 	
respect	the	privacy	of	the	participants.	

FAIR	principles	
During the research, activity data from participants	 	 	 	 	 	 	
were gathered. This data was handled with great care in	 	 	 	 	 	 	 	 	 	
order to respect the privacy of the participants. All data	 	 	 	 	 	 	 	 	 	
was anonymised and safely stored in the Canvas	 	 	 	 	 	 	 	
(Canvas, n.d.) environment. Within this environment,	 	 	 	 	 	
validated persons can acquire the data and establish the	 	 	 	 	 	 	 	 	
validity of the data. This makes the data findable and	 	 	 	 	 	 	 	 	 	
accessible	to	the	right	people.	

The data analysis was done on the researchers'	 	 	 	 	 	 	 	
computers, all secured with passwords. After the	 	 	 	 	 	 	
analysis, the raw data was removed from these	 	 	 	 	 	 	 	
computers and only stored in Canvas to prevent data	 	 	 	 	 	 	 	 	
leaks. The raw data will be stored in a standard CSV	 	 	 	 	 	 	 	 	 	 	
format to make it interoperable as well as reusable for	 	 	 	 	 	 	 	 	 	
other researchers (Wilkinson, Dumontier, Aalbersberg,	 	 	 	 	
Appleton,	Axton,	Baak,	...	&	Bouwman,	2016).	
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Figure	1:	flow	chart	of	data	gathering	and	processing	

DATA	ANALYSIS	
The data analysis consists of three parts, preparing and	 	 	 	 	 	 	 	 	
cleaning the data, normalizing all data and creating	 	 	 	 	 	 	 	
scores and lastly visualizing the data and performing	 	 	 	 	 	 	 	
statistical tests. The flow of the analysis process is	 	 	 	 	 	 	 	 	
visualised in figure 1. All data can be found on the	 	 	 	 	 	 	 	 	 	 	
Canvas files section of team 24. The python notebook	 	 	 	 	 	 	 	 	
can	be	found	in	the	appendix	as	well	as	on	Canvas.	

Data	cleaning	and	preparation	
Cleaning and preparing the weather data provided by	 	 	 	 	 	 	 	
the KNMI was relatively simple. The data was well	 	 	 	 	 	 	 	 	
structured and only contained the subjects and days	 	 	 	 	 	 	 	
needed. Besides renaming the data types for an easier	 	 	 	 	 	 	 	 	
interpretation, the only cleaning needed was to drop the	 	 	 	 	 	 	 	 	
first hours in the dataset to synchronise the starting	 	 	 	 	 	 	 	 	
points	of	the	activity	and	the	weather	data.		

The activity data needed more cleaning and	 	 	 	 	 	 	
preparation. First of all, all data points before and after	 	 	 	 	 	 	 	 	 	
the period of the study were deleted. Then all data	 	 	 	 	 	 	 	 	 	
outside the hours of 06:00 and 20:00 were deleted, as it	 	 	 	 	 	 	 	 	 	 	
is not relevant. All activity data was stored per minute	 	 	 	 	 	 	 	 	 	
and as the weather data is stored with hourly precision,	 	 	 	 	 	 	 	 	 	
all activity data needed to be summed up for the	 	 	 	 	 	 	 	 	 	
corresponding hours. Lastly, when a participant was not	 	 	 	 	 	 	 	
active for a whole day (which means the participant	 	 	 	 	 	 	 	 	
had forgotten to wear the Mi Band, was ill or had a day	 	 	 	 	 	 	 	 	 	 	 	 	
off), this day was deleted for that particular participant.	 	 	 	 	 	 	 	 	
The short qualitative questionnaires were used to	 	 	 	 	 	 	
validate these occurrences. Later on, further cleaning in	 	 	 	 	 	 	 	
data was performed by looking for situations when	 	 	 	 	 	 	 	
none of the participants was active at the start and at	 	 	 	 	 	 	 	 	 	 	
the end of a day, so when none of the participants was	 	 	 	 	 	 	 	 	 	 	 	
commuting	to	work	or	all	arrived	home.	

Normalising	data	
Not every participant has the same level of physical	 	 	 	 	 	 	 	 	
activity throughout the day To be able to compare the	 	 	 	 	 	 	 	 	 	
data, all activity data per participant was normalised	 	 	 	 	 	 	 	

between 0 and 1. Where 0 is the lowest recorded value	 	 	 	 	 	 	 	 	 	 	
and 1 is the highest recorded value. This ensures that	 	 	 	 	 	 	 	 	 	
the relative differences in activity can be compared	 	 	 	 	 	 	 	
between participants instead of absolute differences. A	 	 	 	 	 	 	
mean value was then calculated for all the participants	 	 	 	 	 	 	 	 	
and that value was normalized again between 0 and 1.	 	 	 	 	 	 	 	 	 	
It was also hard to define when the weather is good or	 	 	 	 	 	 	 	 	 	 	 	
bad, so the weather was also normalised in a score.	 	 	 	 	 	 	 	 	 	
This was done by first creating normalised scores for	 	 	 	 	 	 	 	 	
every data type, then summing up the scores from the	 	 	 	 	 	 	 	 	 	
four data types, and lastly normalising the summed	 	 	 	 	 	 	 	
scores into a final weather score. Finally, this process	 	 	 	 	 	 	 	 	
resulted in a table with a column with a score from 0 to	 	 	 	 	 	 	 	 	 	 	 	 	
1 describing the step count of each participant and a	 	 	 	 	 	 	 	 	 	
column with a similar score describing the quality of	 	 	 	 	 	 	 	 	
the weather. These scores could then easily be tested	 	 	 	 	 	 	 	 	
for	possible	correlations.	

Data	visualisation	and	statistical	tests	
After all the data was prepared, it was ready to be	 	 	 	 	 	 	 	 	 	 	
visualised and for a statistical test to be performed to	 	 	 	 	 	 	 	 	 	
search for a correlation. As the first visualisation, a	 	 	 	 	 	 	 	 	
graph of the raw step count was created. Within this	 	 	 	 	 	 	 	 	 	
graph, activity patterns are visible and it verifies if the	 	 	 	 	 	 	 	 	 	
participants were varyingly active (see Figure 2). As	 	 	 	 	 	 	 	
another graph, the normalized activity score for every	 	 	 	 	 	 	 	
participant and the normalised weather score are	 	 	 	 	 	 	
displayed(see Figure 3), so a first total overview of the	 	 	 	 	 	 	 	 	 	
two data types is created. Then a graph with the mean	 	 	 	 	 	 	 	 	 	 	
activity score and the weather score was created if there	 	 	 	 	 	 	 	 	 	
is a correlation between the daylight and the activity of	 	 	 	 	 	 	 	 	 	
office workers it could be visible in this graph (see	 	 	 	 	 	 	 	 	 	
Figure	4).	

To be able to test for a correlation, a scatterplot of all	 	 	 	 	 	 	 	 	 	 	 	
data points was made with a linear regression line (see	 	 	 	 	 	 	 	 	 	
Figure 5). Also, an R-squared test is performed on this	 	 	 	 	 	 	 	 	 	
scatterplot.	
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Figure	2:	Graph	of	the	steps	per	hour	of	the	five	participants	

RESULTS	
Detailed	graphs	can	be	found	in	Appendix	I.	

As we created a graph with the step count of all the	 	 	 	 	 	 	 	 	 	 	 	
participants (figure 2), we can see that all participants	 	 	 	 	 	 	 	 	
were variously active during the test period. Also, a	 	 	 	 	 	 	 	 	
large difference between the activity of the office	 	 	 	 	 	 	 	
workers can be noticed. Throughout the test period of	 	 	 	 	 	 	 	 	
three weeks, 14 work days because of Whitsun	 	 	 	 	 	 	 	
Monday, there were only three days where all the	 	 	 	 	 	 	 	 	
participants wore the Mi Bands. Because of the total of	 	 	 	 	 	 	 	 	 	
five participants, on each day there are at least three of	 	 	 	 	 	 	 	 	 	 	
four	active	participants.	

As the next step in the analysis, the normalised scores	 	 	 	 	 	 	 	 	 	
for the activity and weather are created and plotted	 	 	 	 	 	 	 	 	

(figure 3). As visible, the lines are very turbulent and	 	 	 	 	 	 	 	 	 	
with six different lines crossing each other the graph is	 	 	 	 	 	 	 	 	 	
difficult	to	interpret.	

In the next graph, the normalized mean value of the	 	 	 	 	 	 	 	 	 	
activity of all participants is plotted together with the	 	 	 	 	 	 	 	 	
normalized value of the weather (figure 4). This graph	 	 	 	 	 	 	 	 	
represents more clearly the relation between the	 	 	 	 	 	 	
presence and intensity of daylight and the participants’	 	 	 	 	 	 	 	
activity.	

	

Figure	3:	Graph	of	the	activity	scores	per	participant	and	the	weather	score	(W)

	
Figure	4:	Graph	of	the	average	activity	score	and	the	weather	score	
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Figure	5:	Scatter	plot	of	the	activity	and	weather	scores	with	a	regression	line	

Statistical	test 	
Scatterplots are a good method to explore the	 	 	 	 	 	 	 	
correlation between the two factors. All data points are	 	 	 	 	 	 	 	 	
plotted on axis, with the weather score on the y-axis	 	 	 	 	 	 	 	 	 	
and the activity score on the x-axis. As visible, the	 	 	 	 	 	 	 	 	 	
cloud of data points does not suggest a clear correlation	 	 	 	 	 	 	 	 	 	
(figure 5). To be sure, a regression line is calculated.	 	 	 	 	 	 	 	 	 	
The line is almost horizontal, which means that the	 	 	 	 	 	 	 	 	
weather is of no, or very little, influence on the activity	 	 	 	 	 	 	 	 	 	 	
of office workers. However, the calculated R-squared	 	 	 	 	 	 	
value of 57,6% confirms that the data points are too	 	 	 	 	 	 	 	 	 	
scattered	to	be	able	to	draw	a	conclusion.	

Interviews	
At the end of the test period, small interviews with the	 	 	 	 	 	 	 	 	 	 	
participants were held. With these interviews, it would	 	 	 	 	 	 	 	
be	easier	to	identify	and	elucidate	noise.	

Out of these interviews, we can conclude that there	 	 	 	 	 	 	 	 	
were no technical failures. The Mi Bands did their job	 	 	 	 	 	 	 	 	 	
and the synchronisation with the central phone also	 	 	 	 	 	 	 	
went successfully. Except for one participant who was	 	 	 	 	 	 	 	
ill for a couple of days there were no injuries that could	 	 	 	 	 	 	 	 	 	 	 	
affect activity. Furthermore, most people indicated that	 	 	 	 	 	 	
the weather was not of a large influence on their active	 	 	 	 	 	 	 	 	 	 	
choices to go for a walk or not. They had routines in	 	 	 	 	 	 	 	 	 	 	 	
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which they worked. This is also visible in the step	 	 	 	 	 	 	 	 	 	
count data, for some participants there is a recurring	 	 	 	 	 	 	 	 	
summit in activity during lunch breaks when they or	 	 	 	 	 	 	 	 	
walk to the canteen or to the city centre to buy some	 	 	 	 	 	 	 	 	 	 	 	
food. Lastly, the type of transportation used to	 	 	 	 	 	 	 	
commute is from significant influence on the data. One	 	 	 	 	 	 	 	 	
participant walked to work which is clearly visible as to	 	 	 	 	 	 	 	 	 	
peaks. Another participant commuted on a motorcycle,	 	 	 	 	 	 	
during the journey the Mi Band recognised a lot of	 	 	 	 	 	 	 	 	 	
steps,	which	is	probably	systemic	noise.	

DISCUSSION	
Surprisingly, this study did not find a positive	 	 	 	 	 	 	 	
correlation between the activity of office workers and	 	 	 	 	 	 	 	
the presence and intensity of daylight. This is in	 	 	 	 	 	 	 	 	
contradiction to previous work (Boubekri et al., 2014)	 	 	 	 	 	 	 	
which shows that exposure to daylight can have	 	 	 	 	 	 	 	
positive	effects	on	the	well	being	of	office	workers.		

This might be caused by the fact that office workers	 	 	 	 	 	 	 	 	 	
have to finish their work or are working according to a	 	 	 	 	 	 	 	 	 	 	
fixed schedule or their personal routines, which does	 	 	 	 	 	 	 	
not give them the ability to decide when to take a walk	 	 	 	 	 	 	 	 	 	 	 	
based on the weather. In the interviews, the participants	 	 	 	 	 	 	 	 	
also mentioned that they just follow their routines and	 	 	 	 	 	 	 	 	
schedule	without	taking	the	weather	into	account.	

It can also be that the weather’s daylight condition is	 	 	 	 	 	 	 	 	 	
not an important factor of the local weather in the	 	 	 	 	 	 	 	 	 	
decision process of going for an extra walk for office	 	 	 	 	 	 	 	 	 	
workers. There might be other factors that have more	 	 	 	 	 	 	 	 	
influence on the activity of office workers such as the	 	 	 	 	 	 	 	 	 	
time	of	the	day,	temperature	or	rain.	

Limitations	
A sample size of five people and a data collecting	 	 	 	 	 	 	 	 	 	
period of three weeks is very limited and makes it hard	 	 	 	 	 	 	 	 	 	 	
to draw scientifically significant conclusions. For the	 	 	 	 	 	 	
purpose of the course Making Sense of Sensors this	 	 	 	 	 	 	 	 	
does not matter as the goal is to get acquainted with the	 	 	 	 	 	 	 	 	 	 	 	
process of data collection, ethical and legal principles	 	 	 	 	 	 	 	
and setting up a research, however if the goal was to	 	 	 	 	 	 	 	 	 	 	
make significant conclusions and contribute to the	 	 	 	 	 	 	
academic community, a much higher sample size and a	 	 	 	 	 	 	 	 	
longer	period	of	time	would	be	highly	advised.	

Another limitation has to do with the hardware, the Mi	 	 	 	 	 	 	 	 	 	
Bands record steps data with an accelerometer without	 	 	 	 	 	 	 	
GPS or gyroscope to make it more accurate. In one	 	 	 	 	 	 	 	 	 	
occasion this caused systemic noise in the data	 	 	 	 	 	 	 	
gathering process. The fifth participant commuted to	 	 	 	 	 	 	
and from work on a motorcycle every day, during the	 	 	 	 	 	 	 	 	 	
commute approximately 3000 steps were recorded	 	 	 	 	 	
which are not taken. Which resulted in approximately	 	 	 	 	 	 	 	
6000 recorded that were not taken in reality. For now, it	 	 	 	 	 	 	 	 	 	 	

was not possible to filter this data because we decided	 	 	 	 	 	 	 	 	 	
to also take the commuting into account and we do not	 	 	 	 	 	 	 	 	 	 	
exactly know when the commuting ends on the way to	 	 	 	 	 	 	 	 	 	
work,	or	start	on	the	way	back	home.	

The second participant was ill for a period of time	 	 	 	 	 	 	 	 	 	
during the research. However, as mentioned earlier, the	 	 	 	 	 	 	 	
backup source of data enabled the study to always have	 	 	 	 	 	 	 	 	 	
enough	active	participants	during	the	day.	

CONCLUSION	
In the introduction and related work section, we	 	 	 	 	 	 	 	
mentioned that previous work suggests positive effects	 	 	 	 	 	 	
of the weather and daylight exposure on various	 	 	 	 	 	 	 	
health-related factors. This led to the investigation of	 	 	 	 	 	 	 	
the	following	research	question:	

What	effect	does	the	presence	and	intensity	of	daylight	
have	on	the	physical	activity	of	office	workers?	

With this study, we aimed to find a relation between	 	 	 	 	 	 	 	 	 	
daylight conditions and the activity of office workers	 	 	 	 	 	 	 	
working at the same location. After analyzing the	 	 	 	 	 	 	 	
results, it can be concluded that there is no statistically	 	 	 	 	 	 	 	 	 	
significant correlation between the two. To conclude,	 	 	 	 	 	 	
this research suggests that there is no correlation	 	 	 	 	 	 	 	
between the amount and intensity of daylight and the	 	 	 	 	 	 	 	 	
activity of office workers, however, the amount of data	 	 	 	 	 	 	 	 	
is not sufficient, with an R-squared value of 57,6%, to	 	 	 	 	 	 	 	 	 	
conclude	that	this	is	the	case.	

FUTURE	OPTIONS	
This research could suggest an investigation of new	 	 	 	 	 	 	 	
research topics. It may be that the differences in	 	 	 	 	 	 	 	 	
daylight within this study were too small. Other	 	 	 	 	 	 	 	
research could be done on the long-term effect between	 	 	 	 	 	 	 	 	
winter and summer, with longer and shorter periods of	 	 	 	 	 	 	 	 	
daylight. Or the difference between office workers	 	 	 	 	 	 	
working in a room with exposure to daylight through	 	 	 	 	 	 	 	 	
for example windows, and office workers that are	 	 	 	 	 	 	 	
isolated	from	daylight	exposure.	
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II. INTERVIEW RESULTS: QUALITATIVE	 	 	 	
QUESTIONS	(DUTCH)	
Questions and results of the qualitative interviews at	 	 	 	 	 	 	 	
the	end	of	the	study,	held	in	dutch.	

Vragen	onderzoek	afronding	Ede:	#1	
Waren en bijzondere dagen in de metingen?	 	 	 	 	 	 	
(Buitendagen	met	werk,	bandje	deed	gek?)	

-	

Waren er andere praktische problemen tijdens het	 	 	 	 	 	 	
onderzoek?	

-	

Hoe komt u naar uw werk toe? En is dat variabel op	 	 	 	 	 	 	 	 	 	 	 	
basis	van	het	weer?	

Auto	en	dan	een	stukje	wandelen	

Wat	doet	u	normaal	op	een	dag	qua	wandelen	lopen?	

Soms	tussen	de	middag	naar	buiten,	wel	met	de	trap	

Hoe	heeft	u	het	weer	de	afgelopen	tijd	ervaren?	

Niet	actief	tegengehouden	door	het	weer	

Heeft u het idee dat u actiever of inactiever was dan	 	 	 	 	 	 	 	 	 	 	
normaal?	Waardoor?		

Zou kunnen dat iets minder actief, geen	 	 	 	 	 	 	
herinneringen	van	de	fitbit.	

Vragen	onderzoek	afronding	Ede:	#2	
Waren en bijzondere dagen in de metingen?	 	 	 	 	 	 	
(Buitendagen	met	werk,	bandje	deed	gek?)	

Geen extra actieve dagen, afgelopen vrijdag 21 juni	 	 	 	 	 	 	 	
veel	stappen	maar	niet	naar	het	werk	

Waren er andere praktische problemen tijdens het	 	 	 	 	 	 	
onderzoek?	

-	

Hoe komt u naar uw werk toe? En is dat variabel op	 	 	 	 	 	 	 	 	 	 	 	
basis	van	het	weer?	

Wandelend,	alleen	als	het	erg	hard	regent	met	de	bus	

Wat	doet	u	normaal	op	een	dag	qua	wandelen	lopen?	

Nee,	alleen	binnen,	naar	het	restaurant	

Hoe	heeft	u	het	weer	de	afgelopen	tijd	ervaren?	

Het	was	lekker	weer	

Heeft u het idee dat u actiever of inactiever was dan	 	 	 	 	 	 	 	 	 	 	
normaal?	Waardoor?		

Gewoon	normale	activiteit	

Vragen	onderzoek	afronding	Ede:	#3	
Waren en bijzondere dagen in de metingen?	 	 	 	 	 	 	
(Buitendagen	met	werk,	bandje	deed	gek?)	

Vrijdag werk vanuit thuis en de mi band wel	 	 	 	 	 	 	 	 	
omgehad,	ook	de	honden	uitgelaten.	

Waren er andere praktische problemen tijdens het	 	 	 	 	 	 	
onderzoek?	

-	

Hoe komt u naar uw werk toe? En is dat variabel op	 	 	 	 	 	 	 	 	 	 	 	
basis	van	het	weer?	

Op	de	fiets	

Wat	doet	u	normaal	op	een	dag	qua	wandelen	lopen?	

In het weekend wel veel lopen met de honden; naar	 	 	 	 	 	 	 	 	 	
de	printer	en	de	lunch	

Hoe	heeft	u	het	weer	de	afgelopen	tijd	ervaren?	

Weer is niet echt beperkend geweest, alleen met harde	 	 	 	 	 	 	 	 	
regen		

Heeft u het idee dat u actiever of inactiever was dan	 	 	 	 	 	 	 	 	 	 	
normaal?	Waardoor?		

Geen	verandering,	normaal	

Vragen	onderzoek	afronding	Ede:	#4	
Waren en bijzondere dagen in de metingen?	 	 	 	 	 	 	
(Buitendagen	met	werk,	bandje	deed	gek?)	

Een dag met veel heen en weer tussen gebouw, veel	 	 	 	 	 	 	 	 	 	
rondlopen		

Waren er andere praktische problemen tijdens het	 	 	 	 	 	 	
onderzoek?	

Goede	batterij	

Hoe komt u naar uw werk toe? En is dat variabel op	 	 	 	 	 	 	 	 	 	 	 	
basis	van	het	weer?	

Met	de	auto,	klein	stukje	lopen	

Wat	doet	u	normaal	op	een	dag	qua	wandelen	lopen?	
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Rondje	over	de	afdeling,	soms	een	broodje	in	de	stad	

		

Hoe	heeft	u	het	weer	de	afgelopen	tijd	ervaren?	

Een dag met regen en maar moest toch heen en weer	 	 	 	 	 	 	 	 	 	 	
lopen,	niet	tegengehouden	

Heeft u het idee dat u actiever of inactiever was dan	 	 	 	 	 	 	 	 	 	 	
normaal?	Waardoor?		

Normaal	

Vragen	onderzoek	afronding	Ede:	#5	Pim	
Waren en bijzondere dagen in de metingen?	 	 	 	 	 	 	
(Buitendagen	met	werk,	bandje	deed	gek?)	

Dag 8, 13 juni met de trein in plaats van met de auto	 	 	 	 	 	 	 	 	 	 	 	 	
naar	het	werk	

Waren er andere praktische problemen tijdens het	 	 	 	 	 	 	
onderzoek?	

-	

Hoe komt u naar uw werk toe? En is dat variabel op	 	 	 	 	 	 	 	 	 	 	 	
basis	van	het	weer?	

Met	de	motor,	nauwelijks	

Wat	doet	u	normaal	op	een	dag	qua	wandelen	lopen?	

Koffie en lunch halen, vergaderingen naar andere	 	 	 	 	 	 	
gebouwen	

Hoe	heeft	u	het	weer	de	afgelopen	tijd	ervaren?	

Vanwege	onweer	soms	een	iets	andere	planning	

Heeft u het idee dat u actiever of inactiever was dan	 	 	 	 	 	 	 	 	 	 	
normaal?	Waardoor?		

Normaal	
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III.	DATA	ANALYSIS:	PYTHON	NOTEBOOK
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IV.	CONSENT	FORMS
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