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Traditionally, control of noise in buildings falisto the domain of acousticians — experts concewittdthe prop-
erties of sound. Although it is widely recognizédttacoustics is an interdisciplinary science, manchitectural
acousticians have a physics or engineering backdrand their approach to mitigating noise is modtiyt not
entirely, focused on physical solutions.

But the demands of 21st-century workplaces calbfonore rounded approach, with experts workingttageto
offer a combined psychological, physiological arysical solution to acoustic problems. This repberefore
offers a fresh outlook to resolving noise distmttin the workplace based on a psychoacoustic,|peentered
approach, focusing on perception, attitudes, mpedsonality and behavior. The report is predomigdrdsed on
a literature review, with more emphasis on psyclyejgial research papers than pure acoustic ones.

The report is aimed at people who are interestagsnlving noise issues in workplaces, particulaffices, in-
cluding: acousticians, architects and interior giesis, facilities managers, property developersupants and
heads of business. It begins with a review of tl@@tetical aspects of noise, relating to acougtieg;choacoustics
and psychology, then discusses how this knowledgebe used to create people-centered work envinotsme
based around four key factors: task and work activity; context and attitude; perceived control and predictability;
and personality and mood..
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1. INTRODUCTION

In 2014, Ecophon and Workplace Unlimited conducaeliterature review: Planning for Psychoacous-
tics: A Psychological Approach to Resolving Offileise Distraction (Oseland and Hodsman, 2015). The
focus of the study was how factors such as taskveordt activity, context and attitude; perceived control
and predictablity; and personality and mood impact the perception of noise and the effects of didioas
from noise in the office. The review was well reaad and forms the basis of the acoustic chaptehén
book Ergonomic Design for Healthy and Productive Workplaces.

The review resulted in a series of hypothesesrgire testing:

1. Extroverted office workers can cope better withisy environments whereas introverts will perform
better under quieter conditions.

2. Co-locating introverts and separating them fextroverts will help manage noise distraction.

3. Co-locating teams will help manage noise digtoacfrom meaningful speech.

4. Perceived control over noise will reduce thebpeon of poorer performance caused by noise distrac-
tion.

5. Offering choice over alternative work-settingsthe office will reduce noise distraction and iroye
performance.

6. Occasional working from home reduces noise dtston and will improve performance.
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7. Educating employees in how to behave in open-glavironments and introducing office etiquette
around noise will reduce noise distraction.

8. Activity-based, acoustically sensitive desigrspdices create better environments for both inttever
and extroverts.

9. Applying a combined approach of worker psychglagapping and acoustic design will improve
worker performance.

The next step was therefore to verify the hypotedheough the means of an on-line survey.

However, the primary objective of the survey waddst whether personality types, in particular extr
version, affect noise perception and distractiohisTpaper describes the main results and conclasion
drawn from the survey.

2. METHODLOGY

2.1 Survey questions

The core methodology was a new on-line survey, giesi jointly by Worlplace Unlimited and Eco-
phon, and hosted on Survey Monkey. The survey veagldped to explore the relationship between noise
distraction and key variables such as personalibrk activities, primary workplace, acoustic desigme
ability to screen noise and demographics. The suiveluded 100 questions distributed across seeen s
tions/screens.

The first question included 44 sub-questions ugseddtermine the respondents’ personality profile on
the Big Five Inventory (BFI) developed by the Urisigy of California Berkele$ The BFI, also known as
OCEAN, determines the strength of five persondiitgtors: Openness (O), Conscientiousness (C), Extro
version (E), Agreeableness (A) and Neuroticism (Me personality types are explained further in Ap-
pendix A of the full repoft

The main noise questions or metrics (dependentbbas) are:

1. Approximately how much is yoyrerformance at work increased or decreased by the noise laémels
your primary workspace?

2. How do the noise levels in your primary workspadfect yourability to carry out work?

3. Do you believe that the noise levels in younmaiy workspace are affecting your well-being? ...
stress levels? .. productivity?

4. Concentration factor (mean of 7 questions)

5. Talking factor (mean of 6 questions)

6. Distraction factor (mean of 5 questions)

The other questions on noise distraction and ofhetors (independent variables) is to be foundhia t
full survey that can be viewed at: www.surveymonkewn/r/psychoacoustics.

2.2 Statistical Analysis & Survey Sample

The results presented in this report are all diatily significant £<0.05), determined using the Statis-
tics Package for Social Scientists (SPSS). The sfzthe effect when comparing groups (tests ofedif
ence) was measured lbta2 and when comparing relationships (correlations)jaraze (2) was used as the
measure. In general, ata2 andr2 of <0.1 is considered small, whereas 0.1-0.2 isiomadand >0.2 is
large.

Half (the majority) of responses came from the W0.2%), with a further 18.6% coming from the
Netherlands. The sample included a range of octupatut there was a higher proportion of Archisect
Designer and Engineers (17.4%) and consultantdueisars (16.1%). The sample also included 5.8% of
Acousticians and 4.7% Project Managers, and Sumgey®o our sample is mostly from the construction
industry and therefore probably more informed inwstics matters.

2.3 Personality profiles

The primary objective of the survey was to test thiee different personality types, in particular rext
version, affect noise perception and distractidris ltherefore important that the sample includesrege
of personality types. Figure 2 shows that our saniplnormally distributed across each of the BigeFi
(OCEAN) personality types; the mean (X) rating and standard deviatios) (@are shown for each personality
factor.
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Figure 1 Distribution of scores on OCEAN personality types

3. Results

This is an excerpt of the report results (Osela®@tlsd, full results are available upon request.

3.1 Noise Metrics

When asked “Do you believe that the noise levelgaar primary workspace are affecting your produc-
tivity?” one-quarter (26.1%) of all of our respomde replied “very much so” or “mostly”. A furtheme-
third (36.4%) replied “a little” such that two-thlis of our respondents believe they are affectedftige
noise; see Figure 2.

B Very much so B Makes work very difficult

H Mastly ® Makes work difficult

= A little u Makes wark siighthy difficult

= Mot really Has no effect onwork
Definltely not

Figure 2 Effect of noise on productivitiFigure 3 Effect of noise on ability to work

Similarly, when asked “How do the noise levels iauy primary workspace affect your ability to
work?” three-quarters (77.8%) of respondents regzbthat they are negatively affected by the noise i
their workplace; see Figure 3. So it appears that, for our sample, noise intbekplace is indeed an issue
and affects perceived performance.

The survey also included a series of questionsngskiow the workplace affected concentration and
distraction, etc. Figure 4 shows that one-quarg®.3%) of the respondents had problems concengratin
often or all the time, which is significant. An evéigher proportion (42.4%) of the sample foundnthe
selves listening into conversations. This is notessarily a bad thing as conversations assist tacit
knowledge and can help with reducing the time tmplete work tasks. In contrast, conversations wairel
ed to the task in hand can be distracting.
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found yourself listening into nearby conversations

feund it difficult to hear when colleagues talk 1o you “_]
had memory lapses ﬁuﬁ
found it difficult to make decisions m_l 1
m All the time |
found it difficult ko think clearly _——] ® Dften
| | et
bivd prablems concentrating  Rarely
] | - Newr

0% 20% 40%  60%  BOM  100%
% Responses

Figure 4 over the last working week in your primary workspabhave you ...

We asked our survey participants what they wergraised by in their workplace. Figure 5 shows that
one-third (33.0%) of our respondents are distra¢tdidthe time or often) by nearby colleagues’ cersa-
tions and one-quarter (26.6%) by nearby colleagtedsphone calls. So whilst eavesdropping on coserer
tions maybe useful it appears to be distractingddrigh proportion of our survey respondents. Ferth
more, one-third (36.1%) said they are distractednialyviduals with loud voices. It should be notéuht all
these distractions are fundamentally behavioraldss

conversations autside of meeting rooms _ﬁ_l
talking and laughter in cormmunal areas [ B |
people maving around the office [ A |
brief sounds of ring tones and text messages S 7 ]
king of : Al the time |
corversations taking place in other teamns | IS
| m Often
nearby colleagues telephone calls | T T B Samatimes
nearby colleagues comversations and laughter T T | e Rarely
|
MNever
indivtduals with loud veices-on the phone —T_l

i 0% a0% &0 BOW 100%
% Responses

Figure 5 Over the last working week, to what extent have een distracted by ...

The survey included further questions about how noise distraction affects work activities; see Figure 6.
Over one-quarter (28.4%) of respondents said theyirterrupted mid-way through completing an im-
portant task often or all of the time. One-fifth2(2%) said they stay late or arrive early (all thee or
often) to avoid noise and distractions. In contréstver of our respondents miss a deadline dueoisen
distraction. Perhaps they are adapting to the nioigkeir workspace or they work extra hours to pem
sate for any lost productivity as work tasks neethé completed regardless of distractions.

missed a work deadline dus to distractions m !
had to leave office to avoid distractions ﬁ__l
so distracted could not concentrate on task —_1 ]
| | m Al the time
not able o concentrate due 1o noise “_I ®m Often
__I B Sarnetimes
stayed late or armve sarly to avold distractions & Rarely
| rgrack | ) | | * "+
interrupted mid-way through completing task | 98 . -

0% 20.% d-i;?& 60%  BO% 100%
%% Responses
Figure 6 Over the last working week to what extent have you

We asked our survey respondents to estimate appedgly how much their performance at work is in-
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creased or decreased by the noise levels in thrapy workspace. We converted the percentage respo
es on the 9-point scale into a negative, zero argitive effect. Figure 7 shows that two-thirds @#4) of
our respondents believe that the noise level iir tverkplace is having a negative effect on thedrfpr-
mance, and more importantly only 10.1% say it hgositive effect, which is very poor. In comparison
one-half (50.2%) of respondents reported that therall workplace has a negative effect, therefooesa
is a greater concern.

e
W IEr0

e

Figure 7 How much is performance affected by noise levels

Using the same question, the mean estimated ingfawbise on work performance is a -5.1% decrease
in productivity. Whilst this figure appears lowshould be noted that just a 5% increase in empl@gzre
formance can off-set the cost of building and ofiegaan office property. The mean overall effecttioé
workplace on performance is -3.2%, and if thatasgidered the benchmark (norm) then it might be ar-
gu%d that noise has a -1.9% effect, which is sintdathe -1.7% previously predicted by Oseland Bud-
ton”.

3.2 Primary and most effective workspace

The respondents were asked to identify their prinfdace of work. Over one-half (53.9%) primarily
work at an open-plan desk, with one-third (36.6%# dixed desk and 17.3% working at a hot/flexildes
One-quarter of the sample worked in a private @rsti enclosed office, which seems high but mayecefl
the respondents outside of the UK. A further 17.8f4espondents worked mainly from home but few
(1.3%) use a co-working hub as their main workspdgther than co-working there is a good range of
primary workspaces to allow further analysis. Fiondicity, the seven sub-groups were recoded asethr
desk, office and home.

W Fined desk

m Hot desk
;W Private affice

"' mshared office

¥ Home office
Home elsewhera
Co-working hub

Deik |

Offica
[27.088)

Figure 8 Reported primary place of work.

The survey also requested that respondents séled¢tvio most effective spaces for carrying out vasio
work activities. The respondents were asked whbey fare most creative and have their best ideas and
where they are most effective at conducting worguigng concentration etc. Table 2 shows the rasult
with the frequency of responses above 30% showandhorange above 40% shown in red.

Work Activity

Mast creative and best Ideas (186 457 88 | 58 288 105 |27 | 60 | 4%
Maost effective at work requiring concentration | - 557 | 333 || T8 ] 14 23 | 2 | mD 21
: |m|m|ﬂ 0 | a8 ';ﬂ|-m-m 155
Mnnmﬁnlw:pmh‘mmlmmlhuun _I.I.HI 24 33 | MW | S50 | 240 | 48 | DE | 81
e o S D R
Mastpndummauamm: |u5 |:.r3 zzn} 6.2 | 1 25| 0z

Table 1 Percentage of selected preferred workspace foerdifft activities
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The above table reveals that the home in particblar also informal/breakout space and outsidesgrea
are most effective for creative work rather thaaditional work environments. As expected, the hdame
the most popular setting selected for work reggiraoncentration. Surprisingly it is also one of te-
ferred spaces for telephone calls, perhaps duateodr early overseas teleconferences or makindj-con
dential calls. Meeting rooms and informal/breakepaces are considered effective for team-workind) an
meeting colleagues, two major components of pradacivorking that are better supported by the tradi-
tional office.

Interestingly, whilst private/shared offices werdexted for concentration and telephone calls Yewy
found them effective for creativity, team-workingdameeting colleagues. In terms of overall produti
the most popular space selected was the homewletidoy the open-plan desk then followed by theceffi
So, depending on the nature of work, neither pelsitared offices nor homes are the panacea forimgrk
environments. The results presented here are sitailaur previous study of collaboration spaces

3.3 Workspace and personality

Table 1 showed that the most effective spaces depeon the work activity. Table 3 also shows that
some of the preferred workspaces vary by person&fpe (indicated using the OCEAN abbreviations).
Note the red letter indicates a negative effecttmnpersonality scale, so for example an E indeatéo-
version. Only statistically significant differenc§s<0.01) are reported in the table.

The table reveals some interesting results. Firstgspite being susceptible to noise, introvensl fi
their open-plan desk more effective than extrov€¢By for carrying out work requiring concentratiol.
may be that having a good computer, connectivity access to data overrides any noise issues, véreh
tolerated or learned to cope with. On the otherdhaxtroverts rather than introverts find the opennpla
desk more effective for team work. Those more esdrted also find meeting rooms and breakout spaces
more productive than their introverted colleagugs, as previously suggested in our literature ngyibe
spaces provided should reflect the make-up of pesty types.

Work Activity

| Most creative and best deas ol |

Muast effective at work reauiring concentration E o

|an1-ﬁwwumwmmhmmm 3l l{.u < [in

Most conducive space for mesting coll=apues M A ]

Mast produstive place averall .n"- E- | EX

Table 3 Preferred workspaces for different personality g/pe

Those more open (O) minded find outside more eiffector creativity whereas those less open to new
ideas prefer their open-plan desk. Those more @bem find café, bars and restaurants more effedtve
work requiring concentration — possibly spaces tiep avoid being disturbed by colleagues. Respotsde
who were more agreeable (A) found breakout spaces raffective for creativity and productivity. Thesls
agreeable do not highly rate the home for team-warlor productivity.

Unexpectedly, those less conscientious (C) voluetkéhey find working at home or in a private offic
effective for team-working. However, the more cdestious find meeting rooms more effective for crea
tivity than the less conscientious. Those more émnadly stable find their open-plan desk is effgetior
meeting colleagues, whereas in contrast, the meveatic (N) prefer meeting a private office.

3.3.1 Noise and personality types

The table overleaf shows the ratings of noise didion on a 1 to 5 point scale (where 1 = “nevee’ i
good and 5 = “all the time” i.e. poor) in responedhe various questions on noise distraction. &&balso
shows the estimated percentage of performancetatfelsy noise and ability to work on a 1 to 5 point
scale (where 1 = “makes work impossible” i.e. pand 5 = “has no effect” i.e. good).

6 ICSV24, London, 23-27 July 2017



ICSV24, London, 23-27 July 2017

The table shows that the more introverted (i.es kestroverted) respondents are more affected bgenoi
than the extroverts. The estimated impact on perémce of introverts is more negative than extrajert
and stress well-being, concentration and produtgtiare all rated more poorly. Unexpectedly therenas
significant effect on talking, distraction or théility to carry out work. Noise is clearly a comgdited
subject producing some results that don’t alwaydcimaur predictions. In this case it appears tlnat t
distraction from colleagues talking and other fasts not the main source of difference betweenomnt
verts and extroverts, but nevertheless the conatair and performance of introverts is affected.

The largest effect on the noise distraction vaeabis for neuroticism. The more emotionally stable
(less neurotic) respondents are less affected by noise; their ability to carry out work is less affected and the
largest effect size is found for concentration. fanty, the less conscientious are more affectechbise
than their conscientious colleagues. In particugsrformance, ability to carry out work, productyi
concentration and well-being are negatively affdctEhese effects are all statistically significénit the
size of effect is relatively small.

Moise perception metric  Open Consclentious Extroversion Agraanble Neuratic
(L, M, H) (L, M, H) IL, M, H) (L, M, H) (L, M, H)
| fercertage perfarmance (%) (3.3 FA AT AR BE AT 55 pifs P
. ! i n Lty o e g | S, PR )
Ahility to carry aut wark (5= ¥} MAS 36,39 318 s [ Tid 4.1, 38 37
e ||.- uus , Fall B, et llll.'I ._u:-IILII__I.'-_ j_._rul.ul_!.,'l_:.
Whtbeing 1= ¥ l NS akaian 35,2322 N 130223
[l o ]| LR, L e T i ki, et ]
| Srress (1= s H{S 2R 38 2% 2828273 A2 2T
L - - ___Eﬂl]k_.‘-s.i'.w-ull.ll |.l-|||.l'|.i-_i 1, it =otd) h-ﬂ':J.m.l'-ﬁ.‘:: fhr'J.:nl! '
Productivity {19 ¥ mifs ALam37 21,3730 S 282880
i Concantration faztar |1 =+ s 1915 2% 21525 21% i Je g B B 21,1829
—-.—..—-.-——----.—-- L -h-'.'!.ﬂ'lLF-D._I.nfo-‘-Dl){l [y, P51, L] l=u ﬂlll._i_rijlnro‘-(‘.""}fl ﬁ--llml.l'-illilklmr IJ.:I'-SI |
- Ih-.-.l.-!-m-..-.-! "F"""t 'F “A "J#;_ '8 H g M,_M' "' b
t i | B PR S0
Olstrection tartor (4 s ) NS 242023 ‘S LTS M
== . |.|i-1.l.|]l }-un. m'l’\-n.ml

‘Table 3 Noise metrics by personallty types

The table also shows that there are some smalttsffer the agreeableness but no significant (NfS)
fects for openness.

Looking in detail at the individual questions thrake up the three noise factors at the bottom ef th
table, we found that the more neurotpx(.01,F=4.9, eta2=0.02) and less conscientioys<(.01,F=6.1,
eta2=0.02) are more likely to miss a work deadline du@oise distraction.

In summary, there appear to be some statisticadiyificant but nevertheless small effect of perdipa
types on noise distraction. The data is not asrdsaxpected but there is sufficient evidencehtmnsa
trend where distraction from noise is partially degent on personality.

3.4 Perceived control and acoustic design

The respondents who perceived they have more doower noise (1 = “Definitely not” and 5 = “Very
much so”) were less distracted by noise. Table &@rleaf shows that the noise variables were alistat
cally significant; the size of the effect was largest for talking and concentration. Those working primarily
at home had more perceived control than their eglles (Figure 11) and also less noise distracfiablé
1). So, perceived control appears to be the keiabér rather than the workplager se. The challenge is
to create office environments that have the samel lef perceived control as the home.

Noise perception metric b-ﬂ'it-hr Hot really A linde  Mostly Very Statistics
mach so

I Percantage performance (K] 82 5@ | 38 | a4 | PUD00L, Fe6.2, et =006 |
Ability to carry out wark (5= ) as 348 39 3o 4.4 o000, F=7.4, eta”D.06
Walibeing (2= %) a4 3 | % | | p00sFds e'=002 |
| Stress (1= (| 28 2.8 235 a4 13 peD0], F=3.7, eta’=0.03 |
| Productvity {1+ ) C o3 | | s 25

Cancentration factor [l- L] 2449 | A= 15 fr §

|mmf.m u--’p |__z-4__|__a.a 22 15 17 | o001, -F:eu.m'—uns

Table 9 Noise metrics by perceived control
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We created an Acoustic Design Index (ADI) basedadally of weighted (-1 to +2) acoustic design fac-
tors identified by the survey respondents. For gdanacoustic panels, soft tiled ceiling and cargete
floors were considered positivend higher weighted, design features; the full list of design elements pro-
vided in Appendix C [1]. Figure 7 shows the relasbip between the mean percentage performance and
binned ADI score® There is a good correlation=0.49,r2=24%, p=0.05) between performance and ADI
indicating that the ADI could be a useful simpleltfor determining good acoustic environments.

o

% Perlormance

Figure 10 Perceived performance by Acoustic Design Index.

The respondents were also asked to rate the eféewtss of the design of their primary workplace for
reducing noise. Table 8 shows that there are gavtelations between the noise metrics and perceived
control, design effectiveness and the ability toesn (see next section). Perceived control accofarts
23% of the variation in the concentration factoores and design effectiveness for 16%. Whilst tag-v
ances shown in Table 8 may not be as high as eggetitey are all contributory factors to noise st
tion.

Nokse perception metric Percaived Design Ability to
control effectiveness BETEEN Noise

{r el (A i~

| Parcantage performance | $26, 6.7% 0,37, 10.3% . 0,39, 15.2% |
Ability to carry-oul wark 035, 63% 0329, B4% 0.40, 2408

| Wallbing | 016, 2.5% 024, 5.8% | 037, 137%
Shieds -0.17,2.8% -0L25, B.3% LAl 16.8%

| predctivty | osEE  03ex | aeniEm
Concentration factor -0,36, 13.8% 037,13, 1% 051, 35,0%

Talbing fcter | mamox aanlsx | oazEe
Distraction factor ! 0,28, AN | 0,27, 755 .45, 18 5%

Table 8 Relationship between noise metrics, control, desigt screening

3.5 Screening and coping strategies

The ability to screen out noise has previously bisemd to be a key variable in the research litemat
but it is unclear what underlines the ability oretther it is a separate personality factor. We did iveak
correlations between the ability to screen andfthe personality factors: Opemn=0.11,p<0.05), Consci-
entiousnessrE0.21,p<0.001), ExtroversionrE0.11, p<0.05), Agreeableness=0.11,p<0.001) and Neu-
roticism {=-0.34, p<0.001). However, no one of the Big Five persoryatigpes was associated with
screening ability. If screening is a learned skilen perhaps natural screeners can educate thssr le
fortunate colleagues.

The alternative to being able to naturally screeh moise, or to adapt to noise, is to cope witlnit
some other way. We therefore asked our survey @paints to select the main ways they deal with @ois
distraction. Figure 13 shows that moving away frta source of noise distraction, either by goindg- ou
side the office (46%) or moving to a quiet area%?lare the primary coping mechanisms. The high pro-
portion of respondents who say they come in earlwark late to avoid noise (39%) and the numbegd th
wear headphones at work (38%) was unexpected.dsiiegly, fewer respondents say they raise theeissu
with colleagues (15%).

8 ICSV24, London, 23-27 July 2017
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fMove to another team or organisation
Build a physical barrier

Maove to another desk

Raise the issue with colleagues

Mg 1o & meeting roam

Wear "r-ur:[l"r:rlr_ﬂ-,"l:::r[l URS

Come in early or work late

Mowve to quiet pod or breakout

Waork from home or elsewhere

3 15 M 2% 30 3% 40 45 R

Figure 13 Noise coping mechanisms
4. Conclusions

4.1 Summary of findings

Our survey confirms that distraction from noiseaikey issue in offices and affects performance, in
particular concentration. The impact of noise omf@@nance is not as clear as expected possiblytdue
the respondents employing coping strategies angtatpto noise. Personality types are affected biga
distraction. The more introverted respondents aoeenaffected by noise than the extroverts and aing-|
est effect of noise distraction was found for therenneurotic respondents. The ability to screers&i
design effectiveness, time working at home, pergigontrol, age, time doing heads-down work and per
sonality types (such as extroversion, opennessnanidoticism) all contributed to perceived noisetrdis-
tion. Differences in noise distraction were alsarfd between the home, open-plan desk and private/
shared office, but a variety of spaces are requicedupport different work settings, in particulaork
requiring focus and concentration.

When asked how noise affects the ability to worlsignificant three-quarters of our respondents re-
ported that they are negatively affected by theseadn their workplace. Only 10% of the respondents
thought their acoustics environment had a posig¢ffect on their performance. Our survey particigaarte
mostly distracted by nearby colleagues’ conversatigelephone calls and individuals with loudgices; it
should be noted that all these distractions areddnmentally behavioral issues. One-quarter of the re
spondents had problems concentrating often orhaltime and another quarter said they are inteedipt
mid-way through completing an important task ofterall of the time.

We asked our survey respondents to estimate appedgly how much their performance at work is in-
creased or decreased by the noise levels in thimrapy workspace. Two-thirds (of our sample belig¢kat
the noise level in their workplace is having a negaeffect on their performance (and only 10.1% #a
has a positive effect), which is very poor. Furthere, the mean estimated impact of noise on work pe
formance is -5.1%. Whilst this figure appears ldvshould be noted that just a 5% increase in ermgdoy
performance can off-set the cost of building an@rating an office property. So it appears that, dar
sample, noise in the workplace is indeed an isswkeadfects perceived performance.

When considering all the variables in our survéyg bnes that repeatedly predict noise distractien a
the ability to screen noise, design effectivenéisse working at home and perceived control. Perfbna
types such as extroversion, openness and neumtigiso contribute to noise distraction. In addititime
time in heads-down work had an effect on distratod age affected ratings of productivity. Theadar
bles account for only 13% of the variance in thE-assessed impact on performance, but they couigib
to 27% of the variance in ratings of whether praduty is affected. Furthermore, these variablestcib-
ute to 40% of the variance in how the respondeptiebe noise affects their concentration, with 2686
the effect on distraction, 25% of the variancehe #bility to carry out work. So whilst our analysloes
not account for the 75% variation in perceived podistraction that we anticipated, it has highlaght
some key factors that affect noise.

4.2 Practical implications

The survey revealed that those who work primarihhame are less distracted by noise than those in
the open-plan and private or shared offices. Thaddgome also believe they have more control ovéseno
and rate the effectiveness of the acoustic desigbedter. The home was also found to be the prederr
space by most for work requiring concentration angativity plus for many for telephone calls. The-p
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vate/shared office was preferred for telephonescafid concentration. Unexpectedly, the open-plask de
was preferred for work requiring concentration @splly by introverts) for productivity overall. Eh
range of settings in the office environment wasvaimdo support team-working, creativity and meetings
etc. So, the noise issue is not just about open-péasus private offices, as is often the focushaice of
working environments is required to suit differexttivities and personalities. But office environnsedo
need to cater more for work requiring focus andosoriration, without placing people in boxes, anig th
the biggest challenge facing interior designers.

Our literature review reported that the impact ofisd on noise perception and distraction is typycal
25% whereas the other 75% is due to other psyclwdbgactors. Our analysis was not able to accdant
the 75% variance but we did uncover important fesctbat contribute up to 40% of the effect. Theligbi
to screen noise, design effectiveness, time workihdpome, perceived control, age, time doing heads-
down work and personality types (such as extroweer,sopenness and neuroticism) all contributed te pe
ceived noise distraction. So again, whilst the aff@as not as large as anticipated, there is definia
trend (small effect), supporting our hypotheses.aSwriginally proposed in the literature revieheite is
a need to consider and resolve the psychologicdlbmhavioural factors that impact on noise as asl|
the physical.

Therefore, the people-centered acoustic solutioroffered in our previous literature review (Oseland
and Hodsman) still stands. The solution to noisgrdction is as much to do with the managementef t
space and guidance on behavior as it is about &s&gd and acoustic properties. A choice of différen
types of space with different acoustic propertiad agreed behaviors is essential for reducing ndise
traction.
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