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Questionnaires used in the assessment of the sick building syndrome vary in their *.:llî:]:

many being too cumbersom"-t* io, research use wg have tried to dwelop a questlonnalre

with the minimum r".u", oiqiåtiät;htJ ; reliably estimate the building symptom inders

the average number of work-àated symptoms per occuoant per building' we started with the

ten symptoms used. in the Ñrh iXil Environment 3u.".y, -,t investigated the efect of

leaving out successrve q"""¡.ìî"ií" ranking on 47 tuildings, when the building symptom

il;=*^,*.r"oratø*i*,*,"-""¡ro¿*setlrne*'liiffit:ååîäf#ff,iî:-oliÃtio* 
pto¿uced the best batance benreen brevity anr

ien svmotom index (ra.990)]lJil;"fidence í¡rtervats for the ranking of the 47 buildings

r-ri.ã jtî s questions were less than + - 3'8 ranks'

The sick building syndrome consists of a characteristic group of symptoms which appear to be

caused by working i" *..-trliJirgr- Difrerent workers agree on the principal symptoms

involved. The most *.*å"-1"r""" to the central n.""otit system, often called general

ffiryt"f*tä;ï*tr*1y3tit;.H';:J1iîii¡"itrJ"1åä#ti
and heavy headinessr . rr,*äîirgh ¿"gto oi *,i"t"tion between the responses to these

questions, and a group ot"n 
""ut¿ 'íu"ouitttbt-e 

symptoms' involving'the eye' nose and

t-troot 2. The eye -¿ oor" äË.r*.¿ in ¡ro distincr ways, being dry or blocked, or

hrmersecreting *uriog **y 
"y"' 

tod oo'" and sneezing' The hypersecretory symptoms are

.ór" 
"o**on 

in acute dËC;d t"fÃe conditions]the twó not being separable using

availablequestionnaires.Drynessoftheskinisalsoregudedasafeatureofthesickbuilding
svndrome 24. lt is the least prevalent of the symptorns descnbed so far, and often takes more

ì(ä';; d"y. ;;'tud-rfi¡""l*ãv r"' á prout"r build'rng. lt is therefore not easv to

differentiate bet*on orynorîiî;.Jil ¡r" to working in a problem building and that due to

othef c¿uses. Dryness .f Ë-s;;;; iot in"tu¿ø in-the sfitish office Environment survey'

Eye nose and throat ,vtp,åi"'" -t** in the general population 5' u. a[ those with these
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sJ¡mptoms are oompat'ed between buildrngs the contribution ori the part due to the particular

Uu¡t¿ing will be partly obscured by that dr¡e to other causes, often 3U5Ú/o of the total.

Requiring a symptom to improve on days away ûom the office makes the questionnaire more

specific. Questionnaires difer in the frequency with which symptoms are lqut¡ed bgfore being

included in the building symptom index. Responses to questionnaires are heavily influenced by

recent events, particularly those witlrin the previous l-2 weeks. The British Office Environment

suwey 1 and the Dutch study 4 asked about symptoms that had occuned more than twice in the

prerrióus 12 months, to overcome tle etrect of season, whereas the Swedish study asked about

symptoms in the last three months 3. lt is highly unlikely that workers co{d reca! infrequent

ryotptorr which were not very severe ovef 3 or 12 months, despite this the British

questionnaire was sufficiætly reproducible for clinical use. When the building symptom index

was calculated on se,parate random sarnples of workers from 6 buildings two years apart, the

buildings were ranked' in the same order ón both occasions 6.

There is r need for a simplg reliabte questionnâire for use during routine surveys used to

estimate the Building Symptom Index, to compare a particular building with others, and to

monitor changes over time. We have tried to develop such a questionnairg based on the one

used in the British Office Environment Survey.

METEODS

The ten individual symptoms used in the British Office Environment Survey were used as the

starting point. They are shown in table l. The responses from all 4373 respondents were used

indMdually. Each symptom which was present and improved on days away from work was

scored. The $.¡m of afi individuals work-related Ðmptoms (the personal symptom index) was

calculated- The personal symptom index was adjusted for sex, job category and VDU use using

a multiva¡iate a¡rabsis oi'va¡iance (SPSSX 3.0) to remove the effects ofthese factors before the

Building Symptom lnde¡r was calculated, by averaging the adjusted personal symptom indices

for the occupants of each building. The building symptom index was then recalculated using a

reduced dat¿ set and the buildings re-ranked using the new building symptom index. The new

Building Synrptom tndsr was then correlated with tie ten symptom index using Pearsons

correlation coefficient. The limits of agreement between tle two indices were then calculated

using the method of Bland and Altman. This procedure was then repeåted until only two

symptoms remained.
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RESULTS

The fint questions to be omitted were those related to humidifier fever and asthma (Question

8,9 and l0), as these were the least prevalent, and individual clinical opinions of o<posed

workers did not strow these diseases in general to be a problem. The correlation betrrveen the

BSIs using l0 and ? symptoms was 0.996 (Pearsons correlation coefficient). Runny nose

(question 7) was the nort symptom to be omitted ç ttús had been shown to correlate least well

with clinical opinion of building related symptoms /. The correlation coefficient between the l0
and six symptom BSI was O.992.The questionna¡re now contained two eye symptoms, and one

from each other group. Itching and watering ofthe eyes was therelore omitted (Question 6),
giving a correlation coefficient of 0.990. The relationship between the l0 and 5 symptom BSI's

are shown in fig 1. Blocked nose (question 2) was omitted to give a 4 symptom BSI (r-0-98a)
compared with the l0 symptom BSI; Dryness of the throat was omitted next (Question 3) to
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give a 3 synìptom BSI (r{.r.979¡. Lethargy or t'ltedness (Questron 4) was omitted to give a two

iy*pto¡¡'edl using the questions on dfy eyes and headache (r:0.9ó7). The rank order of the

Uílfäingt using thJBSI's'baçd on a reducing numþr of symptoms was then compared, using

Spea.rñans rank conelation coefficients, the conelations are shown in table 2.

Table 2
ip"u*onr correlation coefficients comparing the ranking of the Building Symptom tndices

using ttre reduced questionna¡fe with the original l0 symptom questionnairg.
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Number of symptoms included

l0
7
6
5

4
3
)

6

l0 symptom
BSt

daú¡ from IIK ollicc environmcnt survey

I
.990
-991

.990

.983

.979

.962

5

1

3

f 3 4{
$

?

0

5 symptom BSI

B^2 = 0.980

'eeri the 5 and 10 question Building Symptom lndices'
Fîgure 1. RelationshiP betw



734 735of ltrdoor Air Vol. I Proceedings oflndoor Air'93, Vol. I

I¡ile 1. Tt¡e Medical Questionnaire. The following questions ask about your general well_
being over th9 last 12 months' nle1se put a circle around the number representing-your answer
to eac! westign If yol-1e undec_ided abut your answer to any of thè questiois then pleaü
circle the number 2 to indicate a NO ansner for that question

In the past 12 months trave you had more than TWO
episodes of any ofthe following s¡'rnptoms?

plot rdjusted BSSI0 and BSSS

YES NO

20

10

0

-10

-20

l. Dryness of tle eyes
If YES, was it better on days away fiom
the office?

2. Blocked or stuS nose
IfYES, was it bette¡ on days away from
the office?

3.. Adrythroat
If YES, was it better on days away from
the office?

4. l-ethargy and/ortiredness
If YES, was it better on days away fiom
the office?

5- Headache
If YES, was it beüer on daJ¡s away from
the office?

6. Itchingorwateringoftheeyes
If YES, was it better on days away from
tl¡e offce?

7. Runnynose
If YES, was it better on days away from
the office?

8. Ftu-like illness (including aches in
limbs and/or fwer)
IfYES, was it better on days away ñom
the office?

9. Difrculty in breathing
If YES, was it better on days away Êom
the office?

10. Feeling ofchest tightness
If YES, was it bater on days away from
the office?

I 2

2

difTerence in ranks

I

2

2
2

2
2

2
2

2
2
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2

2
2

2
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I
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I
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Figure 2. The limits of agr€ement betc,een the ranking using the 10 and 5 symptom BSI'S

using a Bland and Alûnan Plot.

DISCUSSTON

The sick building syndrome is deûned in terms of çestionnaire-respons€s &om building

o."rp-tr. So f¿I Ai the questionnaires have been designed tl..ptob: l: Aît^"f the sick

;;iãi.g ;ùã;".g *r" ti<ing up to one hour-tocomplete E. A[ contain a series of questions

"i fr*îtfr *rplaints, <temogr;phic questions including the mai¡ confounding factors of job

;r"g"t and óx" .o¿ qooti'o* on ónvironmental assessment. Responses from e¡rvironmental

assessments in general **.i"1.-t1l6 the building symptom index 1, but coretate poorly with

environmental measurements 9,10.T'tre synnptomi of the sick building syndrome are dl non-

;;fi;, h"t"g tiãj otno caut". 
"p.ti 

from working in a problem building'- At present the

í"ãä¡,i"g;ãhrttsn s forthe symptoms are not lnowrt 
which makes it more difficult to create

,p*nl-í""o¡"* for their i¿eotihcation. It is however clear that there is a characteristic

tã.p".¿îJ.t¡onship betwæn the symptoms of buílding sickness and-gcurpangr of a building-

Symptoms elways siart ¡t work and uå rdieved vithinã few hours of leaving (and often much

sooner). To date there is no evidence for delayed reactions such as are common in occÙparional

[,-¡-i'tiiã,-*ü.i" 
"ytpt"ms 

ere often at their worse during the night after work, and

somet¡mes do- not start 
-b€io,;e 

leaving work. Requiring a symptom to improve on days away

from the office therefore makes the questionnaire more sp€cific. The reliability of the current

l2

| ¡r t
I

The questionnaire based on five questions was thought most suitable for general usg as theamount of information lost was minimal, and it still *nt.in ¿ one question tal or.e"cn,o6n
pipt:T srou.P; nøu{ng the çestionnaire turther wourd stiu provide . g;;t;;ir"",e of rheöst' Þut would potentially be more liable to influence from an unus¡atlactor affecting one
organ system (such as environmental tobacco smoke aFecting the eyes).
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questionnùe has been assess€d by con¡paring the responses to a self-completed questionnaire,

with an independørt medical opinion /. The questions on nrnny eyes and noses were often
thought by the doctors to be due to infections or se¡rsonal allergy, ralher than the sick building
slmdrome; their removal from our short questionnaire should impro¡e its specificity. Positive

answers to the other questions were thought to be due to building sickness in 61-86% of
respondents depending on the speciûc question-

For surveillance use a simple reliable repeatable questionnaire is required. We have tried to
provide the medical part ofsuch a questionnaire including only five symptorns. There appears to
be very little loss ofinformation by doing this, as responses to many ofthe questions are highly
correlated. The objective ofour questionnaire is not to identi$ individuals for whom more spe-

cific intervention is needed, but to use the building occupants to measure the sickness or health

of their building envi¡onment. Using five questions the BSI's of the best buildings are less than
1.5. Buildings with BSIs over 2.6 are in the worst2ío/o of the buildings studied.
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