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ARE WE THE INDOOR GENERATION?

HOW DID WE GO FROM BEING AN OUTDOOR TO AN INDOOR SPECIES
IN JUST A FEW SHORT YEARS?

WHAT ARE THE PHYSIOLOGICAL AND PSYCHOLOGICAL EFFECTS OF SPENDING
ALMOST ALL OUR TIME INSIDE BUILDINGS AND VEHICLES?

WHAT CAN WE DO TO MAXIMISE THE BENEFITS AND MINIMISE
THE DANGERS OF MODERN, INDOOR LIVING?

These are just a few of the questions addressed in this publication, which combines new
survey data with existing scientific research to describe our bodies’ changing relationship
with the natural world, as we move away from the outdoor environment and 24-hour
solar cycles that governed the human species for hundreds of thousands of years.

www.velux.nn/indoorgeneration
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s WE ARE THE INDOOR GENERATION

Health is a hot topic nowadays. Year after year we increase our expenditure on fitness clubs and yoga,
on exercise trackers and equipment, yet we spend more time indoors than ever before. We are becoming
a truly indoor generation.

er before has our life been such an elaborate mix of commuting, indoor work and indoor activities,
ng us from the natural world that has been the driving force behind our evolution as a species.

TS OF MODERN, INDOOR LIVING
cades, scientific research has provided increasingly consistent evidence of the negative effects
lentary indoor lifestyle can have — and is having - on people’s health.

and access to natural light during the day can negatively impact mood, sleep

VS REALITY

ads light on the phenomenon of indoor living, and examines the gap in perception between
nk we live and the way we actually do. It takes a look at why this is important. And it makes
jgestions as to how we might make improvements that will benefit ourselves, our families,

as a whole.

PORT
alongside existing data from different published scientific studies and papers.
e YouGov survey, approximately 16,000 online interviews were performed in March 2018 with members

e general public in 14 countries across Europe and North America. Data is weighted on the dimensions of
age and region to ensure representative results.

clusions of this report are derived from a new survey, conducted in cooperation with the analysis institute
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of people working outside to less than

e from being an outdoor species to spending
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YOU'RE PROBABLY INDOORS MUCH
MORE THAN YOU THINK

Home, school, work, back again... We're spending more time indoors than ever before. But just how much?
And are we even aware of it?

Our survey asked people how much time they spend indoors and 82% of respondents said they spend less than
21 hours indoors each day, with 62% thinking they actually spend less than 18 hours inside. On average,
respondents think they spend 66% of their time indoors.

However, we know that on average, people actually spend 90% of their time (or nearly 22 hours per day) indoors'2.
These findings unveil a significant disconnect between our perception and the reality.

WHY SHOULD WE BE CONCERNED?

For two main reasons, which we will explore in more detail on the following pages.

Firstly, the air inside buildings tends to be more polluted than the air outdoors, even in large cities. Th'I; pollution
brings with it a host of potential associated ailments including irritation of eyes, nose and throat, aang with coughs
and other respiratory illnesses. W

Secondly, being indoors cuts us off from the natural 24-hour cycle in which we evolved !;FE Chronobiologist
Till Roenneberg reports that an average employee on an average working day spends just 15 minutes outdoors
during the daytime?®. This figure is based on responses from several thousand people via online questionnaires.
Electric light, digital devices and a 24-hour society have increasingly isolated us from the rhythms of nature.

This can disrupt our natural circadian rhythm (the 24-hour body-clock that anticipates and adapts our physiology
to the different phases of the day), with a severe impact on sleep quality and general health.

We need to be more aware, as individuals and as a society, of the disconnect between the way we think we live and
the way we actually do. This will lead to a better understanding of the way modern life affects our health and
physiology so we can live - and feel - better.

1 World Health Organisation. Combined or multiple exposure to health stressors in indoor built environments.

http://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2014/combined-or-multiple-exposure-to-health-stressors-in-indoor-built-environments

2 United States Environmental Protection Agency. Report on the Environment (ROE).
https://cfpub.epa.gov/roe/chapter/air/indoorair.cfm

3 Till Roenneberg. Life between Clocks: Daily Temporal Patterns of Human Chronotypes.
https://www.researchgate.net/publication/10917322_Life_between_Clocks_Daily_Temporal_Patterns_of_Human_Chronotypes
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OUR 24-HOUR CIRCADIAN BODY CLOCK

HELPS TO REGULATE SLEEP, FEEDING, BLOOD PRESSURE AND BODY TEMPERATURE

BEST COORDINATION

DAYLIGHT IS GOOD FOR YOUR MOOD...

Daylight is important for health, physiologically as well as psychologically. Recent studies have shown the significant effects that
daylight can have on mood - and the survey suggests that most people are also aware of this fact.

FASTEST REACTION TIMES

68% of respondents in the YouGov survey believe that daylight has a significant effect on mood. This stands to reason
- we all know how a bright sunny day can lift the spirits, and light has even been shown to be an effective anti-depressant.
A 2016 study in Canada' showed light-box therapy to be several times more effective than the anti-depressant drug
fluoxetine in treating non-seasonal depression.

HIGHEST BODY TEMPERATURE

- CORTISOL RELEASE
o

HIGHEST BLOOD PREASURE

...AND STOPS YOU FEELING SAD
It is estimated that approximately 15% of the world's population suffers from different levels of SAD (Seasonal Affective
Disorder, or winter depression), with a higher tendency with an increase in latitude, and this may be a direct result of limited

exposure to light?. o MELATONIN SECRETION

Typical SAD symptoms are fatigue, lack of motivation, feelings of hopelessness and depression, as well as -
The most effective treatment for SAD is light therapy.
CIRCADIAN VS VISUAL: HOW MUCH LIGHT IS ENOUGH LIGHT? -
One problem is that the amount of light we need for our visual system is much less than the amount we need for ou
circadian system. ]

Typical indoor lighting levels of 300-500 lux are comfortable for us to perform the majority of vi
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1 Efficacy of Bright Light Treatment, Fluoxetine, and the Combination in Patients With Nonseasonal Major Depressive Disorder:
A Randomized Clinical Trial. Lam RW, et al.

2 Prevalence of seasonal affective disorder at four latitudes, Kasper et al. 1989.
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THAT INDOOR AIR CAN BE UP TO

5 TIMES MORE POLLUTED
THAN OUTDOOR AIR

GETTING BETTE
NATURE'S BEST MEDICINE

Sleep is absolutely vital to the correct functioning of mind and body, and sleep disorders are asso mr_”“
health problems. Fatigue, irritability and reduced concentration are obvious ones, but weight gain, heart disease and
diabetes are also associated with sleep disorders and can be potentially life-threatening.

DAYLIGHT (DURING THE DAY) HELPS YOU SLEEP (AT NIGHT)
When asked about the importance of daylight for achieving good quality sleep, 53% of respondents to the YouGov,
survey said they thought that daylight has a significant effect on sleep. This is indeed the case, with broad scient
acceptance of the importance of light-dark cycles in promoting good quality sleep.

Daylight is the principal cue used by the human circadian clock to regulate the sleep-wake cycle - so we need p
of daylight during the day, and darkness during the night, to ensure a good night’s sleep.

Typical light levels indoors tend to be around 300 lux; sitting by a window you're exposed to around 3,000 lux; while
outside you will receive around 10,000-100,000 lux. Outdoor levels of light will easily saturate the retinal ganglion
cells in the eye that help regulate the circadian clock in just 30 minutes.

The right dose of daylight in a robust light-dark cycle is crucial for achieving a healthy biological rhythm and balance.
Sleep disruption makes us less productive, increases our error rate and leads to poor concentration and memory.

On the other hand, daylight is a physiological and psychological stimulant. It increases alertness, improves mood and
wellbeing, while increasing productivity and learning ability, with substantial benefits for society as a whole.

UNPLUGGED FROM NATURE
The introduction of electrical lighting in the 19th century, and the resulting restructuring of work times and longer
“economic” days have progressively detached us from the solar 24-hour cycles of light and dark. The consequence is

disruption of our internal body clock, which tells the body when it is time to go to sleep and when it is time to wake up.
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15% HIGHER
TEST RESULTS
BY STUDENTS

WITH INCREASED DAYLIGHT LEVELS

ENHANCING PRODUCTIVITY

Today's world is a competitive one, whether it's nations competing on the global stage, businesses competing in
international markets, or individuals trying to get ahead at work or at school.

When asked about the effect of daylight on productivity, 63% of the YouGov respondents said they think that daylight has
a significant effect on our productivity — so awareness is high on this topic.

@
Most people have probably experienced first-hand the increased levels of alertness that come with working in a bright, v
daylit room as opposed to a dim, poorly lit space. This has also been shown to be the case in scientific studies. 3 o/

BRIGHT OFFICES - PRODUCTIVE WORKPLACES
The link between daylight and work productivity has been examined in several studies, with results demonstrating that
daylight and a view to the outside increase performance at work.

6%-124

INCREASED

PERFORMANCE BY CALL CENTRE
EMPLOYEES WITH BETTER VIEW AND

MORE DAYLIGHT

SAY DAYLIGHT AFFECTS
THEIR PRODUCTIVITY

In their 2003 study?, for example, the Heschong-Mahone Group examined workers in a call centre, as well as other office
workers, and gauged their performance in work tasks as well as specific cognitive tests. Better access to views, along with
improved daylight conditions, were found to significantly improve performance in both tests, with workers in the call centre
found to process calls 6% to 12% faster when they had the best possible view versus those with no view. Office workers,
meanwhile, were found to perform 10% to 25% better on tests of mental function and memory recall when they had the
best possible view versus those with no view.

BETTER RESULTS FOR STUDENTS
And it's not just office workers who benefit from daylight. The pan-European SINPHONIE study? looked at 114 schools in ,} AW
23 countries and found that increased daylight levels in classrooms improved pupils’ test results in maths and logic by up to f&}" /}';,. /4 :
6 T
7

15%. Meanwhile in the US, the Heschong-Mahone Group (1999, 2001 & 2003) examined test score results from 21,000 ]

faster on maths tests and 26% faster on reading tests.
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! Heschong Mahone Group (2003) Windows and Offices: A Study of Office Worker Performance and the Indoor Environment.
http://newbuildings.org/sites/default/files/A-9_Windows_Offices_2.6.10.pdf ROTIATERS

2 Schools Indoor Pollution & Health Observatory Network in Europe, 2014.
https://ec.europa.eu/health//sites/health/files/healthy_environments/docs/2015_sinphonie_frep_en.pdf

All numbers are rounded due to readability. Decimal numbers can be provided per request. Total sum is weighted against country population size.
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TAKING ACTION: AT HOME, AT WORK...
Some of the simplest remedies are no more than minor behavioural changes. Take opportunities to be outdoors when they arise, like
walking or cycling to and from work, taking outdoor breaks if possible, and spending more holiday time outside.

When indoors, let as much daylight in as possible and take steps to freshen the air that we breathe. Opening windows to air out the
house a couple of times a day will dramatically reduce levels of CO, and other pollutants.

Then it's a question of what we have and what we do in the house: avoid products containing toxic materials; don't burn candles
indoors; dry clothes outside wherever possible; keep bathroom doors closed and ventilate from the outside when bathing.

...AND IN ARCHITECTURE
V\{e will continue to spend the vast majority of our lives inside buildings. Shouldn't we then be rethinking how we design and build the
homes, schools and offices where we spend so much of our time?

ﬁ\' et Buildings should be designed to provide good levels of daylight and fresh air, and to be in tune with our 24-hour circadian rhythm.
fog !q;:u \ Circadian House design makes it easier to live in balance with nature, adapting to changing daily and seasonal conditions, while
' v N ar protected from harmful substances.
= -
. \_. This would have huge benefits for the health and wellbeing of individuals and society as a whole, while also boosting productivity and

reducing*secietal costs. In his paper from 20001, William J. Fisk states: “For the United States, the estimated potential annual savings
and,productivity gains [from better indoor environments] are $6 to $14 billion from reduced respiratory disease, $1 to $4 billion from
reduce allergies and asthma, $10 to $30 billion from reduced sick building syndrome symptoms, and $20 to $160 billion from direct

T H E I N DO 0 R G E N E RATI 0 N \y } - - ' p ﬁnents in worker performance that are unrelated to health.”

d done right, buildings designed in this way can also offer extremely high energy performance, which will be key to meeting the
nmental challenges of our future.

outdoors to our current indoor existence. Although modernisation has brought with it huge advantages, specially i . \ h

-~ j _ - Get inspiration and learn more about how indoor living affects us at: www.velux.nn/indoorgeneration

As a result of our modern way of life, we face some new challenges. Humans have evolved over hundreds, " thousands of

essentially as an outdoor spegies.but in the last 200 years we have slowly begun to retreat indoo now Spendlng 90* / _
time indoors. 1 2 \ |
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The gap betwee ty is uncovered in this report. It shows that we need
around the eﬁkts i 00r living I bodiestand'minds — and in particular how securing access to daylig
your productivity .a‘ - : '

productive as possible. Sorﬁ‘of se steps ca ery, very simple. Others will require more commitment and investment. But all are

worthy of consideration. :

! ’_’,_—z-l'--:-ul._ =

1 Health and productivity gams from better indoor environments and their relationship with bml gy efficiency, William J. Fisk 2000.
https://www.annualreviews. org/d0|/pdf/10 1146/annurev.energy.25.1.537
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