
I 

I ·r:, 
.·'Y 

l 

-,t~1~ .. 
Indoor Air. Vol 3. Sensory and Hyperreactivity Reactions to Sick ~ 
~uildings (eds: 8. Bergl~nd, T.Lindvall & J.Sundell). Proceedings of if 4-"1- '-Lt
the 3rd International Conference on Indoor Air Quality and CJfmnte, V 
August 20-24t 1984. Stockholm. · () 

~t.ECTRQSTATIC C~RGE IN OFFICE ENVIRONME~TS. 

Kl•• An9&:~t.. Ra .. "'9 Bjuratr~, Car1•Johan Gethe, 
$~ina HOlm and Sven Lang~rt~ 

't'h• O.part111an~ of Occupational Medicine, 
Stkt•f•j~~uaet, Stockholm, Swed~n 

Abatroct 

' 
, Heal th' dh·t urbanC"e'a 411aoc;J.at·ed wi.ili. lo!O'S'~ in "c le on" 

•nviroNMnt• u•e dif~• and dj,,verae, but irr:itat;ion in 
th• fac1t. eye a and un•.r re•ptrat.ory tract. i rs often re
por"1:.ed. The et.iol0<]7'" ' ot tho••· comp~ainta are probably 
·~ltifactoriaL. Theoretically, electrostatic ch4r~e could 
.i,nduce at.traction ~f airborne duat. Thie study was per
formed to find out if electrostatic. phenomena could be on~ 
of th• f4ctora . causing indoor wqrk-rel.tsted dis~G>mforts. 
Th. whole staff or a r•ndomi~ed part. of t he st.!f~ ( 108 
persona in tot111l) fr~ four off,cee wan includtc1d i n t.he 
study·. lnt.erviows, ex4111ination of the indoor climate <Hid 

~·••u~eroent of the potential dtff~rencea .be~ween eac~ 
~raon. and an c-arthed reference polnt were peC'forme.J. 'rhe 
pot.•nti<'l difference• were moder~te, and t h tr o ff l <:: ea wero 
cl,_an and w•ll-ventilat.td. Under thes<! condit lons no :U ·J
r\ific:ant corrol.11t i Qn waa obaervqd b•: twe e n. t h e P''t ~ut.-i ., l 
difference at ar:q1na·ry work 4nd the occurcnctt CJf work.
related di•comforts. 

Ir.troduct.ion 

'l?heoret.icctll.y, tho olectroetat ic ch<tr9e. of P.ctrsono 'WOrkln <;J 
on iaol.111tin9 f1oora might cause attr dcl.~ 011 of ;,.irborn~ 
duet in 4 eimilar .way as, i.e., electrost.at.ic d uet fil
teu. Thi• investigation was p.erformcd to t ent if e lec t.ro
static charge could induc• or exaggerat e loc al lrritat. ion 
in tac• and upper renpiratory traet. 

In four l 'arg• office• either the whole at.at! ar a random-
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ized piut of th• staff (in total 108 persona) waa inter
view•d. Concurrently, the teinperature, the relative humid
ity of the air and the electrostatic charge of each inter
viewed person were. examined. 

The interviews we.re standardized and included questions 
about irrit11tiveJ symptom• fro111 the akin, eyes, respiratory 
tract, 11nd alao general ayaptoms such aa tiredness, head
ache and nausea. Any time relations between office work 
and the occurrence of aympt.oina were noted. The reported 
symptoms were regarded aa 111erk-related if they commenced 
during the working houra and dhappeared within 1-2 daya 
after discontinuation of the 111erk. l1N11ediately after the 
interviews the examined 'p11r11ona reported their subjective 
conception of worx •atisfaction and of five different en
vironmental facto'ra (temperature, oir humidity, lighting, 
duatineaa and draughtin•aa) on viaual analogue rating "bca
lea (4). At the aame time the air humidity and temperature 
w•re measured with an Aaaman peykrometer. 

Heaeurement• of th• volta;~ between every examined pereon 
and an earthed reference ·point were performed during five 
minutes of ordinary wo~k and during two types of standard
iz9d activities, viz.. ' rubbing of the back against. t.he 
chair aeat and walking in the worli; room. The measurements 
w•re perform.d with a rebuilt field-strength meter (Eltex 
Q •75 C) coupled to ~n electrode attached to the wrist of 
the examined person. The reaponaea were continuously reg
i•tered on a chart recorder and on an electronic data 
109ger. 

Statistical analysis has 
Student• a t-teat, 4- field 
test (one-aided p-value) 
analy1uo. 

Reaults 

been performed 
tables to which 

wa.s applied, 

w1~h two--sided 
FishtH''s ex..ict. 

an.J re 11ret!sl.011 

/I.a appears from figures l and 2 th•ffe ia 11 close corrf'la
tion between the voltages indu<:ed by ordinary work on on•! 
hand, and by a walk in the office roam or by rubbing the 
back against the soat· of the work chair on t.he other. 
Th•re is a considerably weaker, but at.ill hiyhly ~ignif
icant (p < O. 001), correlation bet'Ween the mean voltage at. 
work and the relativi; air hur:udity. DecriH1s<.'l of the dir 
humidity tends to increase the potential difference be
tween man and earth (figure 3). 

The mean potent.isl difference between man and l!arth was 
Q.41 KV in rooni• 111quipped with cloee-fitted carpet.s a11 
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Correlation bet~ mean potenti&l 
diffnrences at work end at a.short 
walk 1n the work roOlll. 
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Table 1. Correl~ion between th• potential differences and 
th• occurence Jof irritative •ympt.oa• in face, eyes and 
upper reepiratory tract. 

Irritative •yaptoma 
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or dustiness in the work room and mean 
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c:cnpared with 0.07 kV in roaaa with other flooring materi
ala. Thia difference ia ai9nificant (p < o. 001). However, 
DO aigniticant relation waa obaerved between thee• poten
tial difference• and th• occurrence of work-related eymp
tO..e in the eyes, face or upper reapiratory tract (table 
l). Hor are there any aigniticant correl.,,tiona between 
th1• potential difference and the aubjective evaluation of 
air hua.idity (figure 4) and duatine•• in the rO<MU (figure 
5). 

Th• .. ai .. l peak potential difference• bet'lteen 
peraona and the earthed reference point during 
work were on the poaitiv. aid• 1.76 kV and on the 
aide -3. 78 11:.v. .. ... •• · 

Diecuaaion 
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negative 

Hoalth diaturbancea aaaociated with office or dwelling 
onvironaenta are ~i ttuae and diveree. However, lrritative 
ayapta.a. fra. the eyea and · upper reepiratory tract are 
often reported. The etiol09y of th••• coraplainta is prob
ably •ulti factorial, And chemical, physical, microbiol-
09ical and paycho-aociol factor• heve been proposed al'I 
poaeible causat i ve o.gonte. Paradoxically, complaints are 
often reported from ~pl• working or living in new-built 
rather than in old localitiee. 

It h•• been ouppo•ed that electroacatic phenomena due t.o 

the u•• of vidoo tena.inale (3,7) .and electr i cally iaoldt
in9 flooring 1114terial• (2, 5) could pr0ax>to the occun·ence 
of dieC<Dforte. From a theoret.icol point of view, it seems 
reaaon~lo that eirborn• particle• could accelera t e in 
the electric field around an •l•ctroatatically charged 
individtMl. Part.icl•• DOving toward• him ought to imfk"ct 
eepec1ally on p rotruding ~rt• of th• body, such as the 
noae &r.d tho area d'round the ey••· Thua, a combination ot 
la&"CJ• field atrength and high concentration of airbor:1 e 
duet ai9ht. induce irritation in the•• area.o. It ia known 
that ea~uro to inert duet in connection with handlin9 of 
paper could reault in itching and r-odneee of exposed sk i n 
are .. , and that peraona 'f.lth a low itch thr••hold 11re 
••pecially eenaitive in thia reepect (l,6). It is not 
knovn if electroatat.ic phenomena contribute• to this 
effect, but an incr•••ed prttvalenco ot ~dry throat." in · 
toachere vorking in school.a equipped with . clooe-!it t ed ~ 
carpet• h•• b4ten reported :\5.). ·.~ ·· :'· ;:. \ 
In two of the eaamined ofticea, the .. an potential 
enc:• bet.ween man and earth wae conatantly t>.low 
while ea.ewh•t. higher -.an volt.age• were noted 

. . 

11-01 

differ-
0. 5 kV, 
in tho · 

.. . 



; 

"1 .• 

\ . 

I 
It.! ' 

other t'llO offic••· Th• prevalence of irritative aymptoms 
..... re abollt th• • .,.. in both 9ro11pa of offices indicating 
that potential difference• of a few kV are without impor
tance in thi• contest. 

Th• reeult.• do not aupport the hypotheaia that atatic 
•lect.ricity pl•Y• a notable role •• indoor irritant in 
office environment.•• It. ia,· tiow.ve•, poeeible that olec
troet.atic phenOll\ena might have 8099 influence when higher 
volta9•• than obaerved here are combined with duat
producin9 act.ivit.i••· ,,,, aaterial hitherto examined h 
.... 11, the re9i•t•rM•·pot.ent.ial differences were moderate 
and the. work enviro...ent.• ver• clean and well-ventilated. 
A •pin-oft obeervation ·ve• that. the potential difference 
betveen man and earth at office "°rk could be reproduced 
in aimpl• and fast teat.a, euch ae a ehort walk in the work 
room. Thia could facilitate further studies of electro
static phen0111ena ' in indoor envirorunonte. 
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