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Sick Building Syndrome, Productivity 
and Control 

Gary J Raw and Michael S Building Research Establishment, 
Adrian Leaman, Building Use Studies Ltd. 

This paper shows 1wuJ staff productivity can be reduced by sick building 
syndrome (SBS) and by limiting individual control over the office 
ent,in;nmertt. 

Introduction 
Sick building syndrome is a 

phenomenon whereby people ex-
pedence a l'ange of symptoms 
when in specific buildings. The 
symptoms are irritation of the 
eyes, nose, throat and skin, 
together with headache, le-
thargy, irritability and lack of 
concentration. Although present 
generally in the population, these 
symptoms are more prevalent in 
somo buildings than in others, 
and become reduced over hours or 
days when the afflicted person 
leaves the building concerned. 
The cause (or causes) arc at pres· 
ent not clearly identified, but the 
syndrome can be discriminated 
from other building-related prob-
lems such as physical discomfort, 
infections and long-term cumula· 
tive hazards such as asbe8tos and 
radon. 

Gary Raw has summarised 
elsewhere Ill the evidence con-
cerning the causes of SBS, and 
possible solutions. The same re-
port includes evidence concern· 
ing the economic impact of SBS. 
The total economic impact ofSBS 
would include staff absence and 
turnover and time spent com· 
plaining and dealing with com· 
plaints. Extreme cases of "deal-
ing with complaints" may include 
major building modification or 
even demolition, but even regular 
management-union meetings ca-n 
work up a considerable bill. There 
may also be costs which are more 
difficult to identify, relating for 
example to the introduction of 
new technology and energy con· 
servation measures: if staff come 
to identify these (probably in 
error) as t,:ausing SBS, then effi-
ciency improvements may be 
more difficult to implement. 
This paper is concerned specifi· 
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cally with the cost of reduced pro-
ductivity while staff are nomi· 
n ally engaged in productive 
work. 

While it may be seen as obvious 
that people experiencing ill 
health will perform at less than 
their peak, it has proved difficult 
to confirm or to quantify this. 
The research problem is essen-
tially one of measurementj how 
can productivity be measured? 
There are, of course, measures 
which companies use at the cor· 
porate level (units produced, an· 
nual turnover etc) but these com-
bine many factors and they do not 
permit an examination of any 
specific effect of SBS on staff pro-
ductivity. In the case of some 
types of work (e.g. data entry) an 
objective measure of individual 
productivity could relatively eas-
ily be obtained. Even here, some 
formula would have to be applied 
to represent the balance of speed 
and accuracy. Where the 
worker's output is more complex, 
objective measures are even more 
difficult to obtain. There are no 
doubt possibilities for malting ob-
jective measurements, but the 
fact is that it has not been done in 
studies of SBS. 

The data presented in this 
paper are therefore based on pro-
ductivity reported by the staff 
themselves in the Offit.!e Environ-
ment Survey [2]. This survey 
was the most comprehensive UK 
study of sick building syndrome. 
It included a questionnaire sur· 
vey of 4373 workers in 46 United 
Kingdom office buildings of var-
ied age, type and quality, with a 
range of ventilation systems. The 
occupants of the buildings were 
staff of local and t,:entral Govern-
ment and private sector com· 
panies. 
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The questionnaire included 
questions on the following: back-
ground information about indi-
vidual workers; their experience 
of building-related symptoms 
(dry eyes, itching or watering 
eyes, dry throat, lethargy, hea· 
dache, blocked or stuffy nose, 
runny nose, flu-like illness, diffi-
culty breathing, chest tightness); 
and ratings of productivity, 
stress, environmental conditions 
in the office and personal control 
over those conditions. Since only 
a very limited analysis of effects 
on productivity was originally re· 
ported, we have carried out a 

thorough analysis, which is 
the subject of this paper. 

Measurement of Productivity 
Productivity was assessed by 

subjective ratings in response to 
the instruction "Please rate how 
much you think the physical con· 
ditions at work influence your 
productivity" (Table 1). For the 
purposes of analysis, responses 
were coded from 1 (the most 
tive effect productivity) to 9 
(the most negative effect), with 5 
being 'neutral' - no effect on pro-
ductivity. The percentage of re-
spondents who reported each 
level of effect is also shown in 
Tablt! 1. These ratings are 
referred to in this paper as "WEP" 
• Worker Evaluation of Produc-
tivity. 

WEP can be regarded in two 
ways. First, it can be seen as a 
measure of what the respondent 
believes, regardless of whether 
that belief is correct. If workers 
believe the office environment af· 
fects their productivity, that is 
important in itself, i.e. the belief 
itself may effect productivity, or 
the worker may leave for a job 
which offers a better perceived 
environment. The belief is also 
likely to affect other aspects of 
working life. 

Second, WEP may reflect actual 
productivity. While the scale has 



Environment News •••••••••••••••••••••••••••••••••••••• 
Table 1. Productitlil)' wrings ancl overall percencage of staff u•ho gave each rating evaluations of environmental 

conditions in the office. The re-
mainder of the results presented 
in this paper ar& concerned speci-
fically with the role of individual 
control over the environment. 

Productivity 
increased by 

Response 40% or 30% 20% 
more 

Code 1 2 3 
%Staff 4.0 4.7 7.0 

apparent validity in this respect, 
we have no means of establishing 
its actual validity since actual 
productivity was not assessed. 
The safest assumption is that 
WEP is valid as a relative scale, 
but the actual percentages re-
ported may be subject to error. 
This would imply that the most 
valid point on the scale is the 
neutral point (:tero effect on pro-
ductivity) and this is the point at 
which conclusions about absolute 
level of productivity can most 
safely be drawn. 

The Relationship Between 
Productivity and SBS 

Workers reported whether they 
had suffered any of a list of symp· 
toms (see introduction) on two or 
more occasions during the past 12 
months. For each symptom re· 
ported they wore asked if this got 
better on days away from the of· 
fice. People who responded "yes" 
were said to have a building-re· 
lated symptom. A simple index of 
symptoms was calculated by 
summing the building-related 
symptoms reported [2). 

The number of symptoms was 
highly correlared with WEP (Fig-
ure 1) and individuals who re· 
ported more than 2 $ymptoros 
also reported a mean decrease in 
productivity (i.e. WEP greater 
than 5). This result provides a 
valuable benchmark: more than 
two symptoms means a negative 
effect on productivity. In this sur-
vey, 55% of all staff and all the 

buildings (based 
on the average staff response) 
fitted this criterion. The mean 
number of symptoms per person 
was 3.11, with a range ofbuilding 
means from 1.25 t.o 5.25. 
best buildings (none of them a1r 
conditioned) did have.fewer than 
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No Productivity 
effect decreased by 

10% 0 10% 20% 30% 40% or 
more 

4 5 6 7 8 9 

6.6 24.5 27.1 17.1 6.5 2.4 

2 symptoms per worker on aver-
age, the best air conditioned 
buildings had between 2 and 3 
symptoms {2]. 

WEP combines variation due to 
the building with variation due to 
the individual person; it is also 
not normally distributed. There-
sults were therefore checked 
us.ing a new score. "ResWEP"-
Residual Productivity • the dif· 
ference between each personts 
WEP score and the mean WEP 
for his/her building. A positive 
ResWEP score means a positive 
effect on productivity. The dis-
tribution of ResWEP its close to 
normal, and it eliminates build-
ing variation in productivity. It 
is therefore a better measure of 
personal productivity 
ation in relation to other md1V1d· 
ual characteristics. 

ResWEP was found to be highly 
correlated with symptoms. A 
number of other findings have 
been reported in detail [31, includ· 
ing correlations between produc· 
tivity and a range of subjective 

Productivity and Control 
There were significant effects of 

several variables related to con-
trol: the number of people shar-
ing an office, job category (man-
agerial/professional/clerical or 
secretarial/other) and the extent 
to · which the individual worker 
could control environmental con-
ditions in the office (temperature, 
lighting and ventilation). 

The effect of job type was in fact 
complotelv accounted for by the 
numbor of people sharing an of. 
flee (e.g. managers report high 
productivity because they tend to 
work in rooms of only 1·4 people). 
The effect of number in the room 
can, in turn, be attributed (the-
oretically) to a number 
including cont rol over hghtmg, 
vent ilation, temperature and 
noise. Privacy can also be con-
sjdered as control; control over 
seeing. hearing, and interacting 
with other people. Figure 2 
shows the decreasing level of in-
dividual control as the number of 
people sharing a room increases. 
It was therefore necessary to 

examine the relative importance 
of control as such, and the nurn· 
ber of peoP,le a space, 
relation t.o productiVIty. Only tn 
the case of control over tempera-
ture was the size of the overall 
effect sufficient to carry out this 

Figure I. WEP lry nttmber of SBS 
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Fii{ttre 2. Ent•ironmenwl concmllry of people sllarit1g a room 
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analysis. The results are shown 
in Figure 3. Overall, productivity 
increases with level of control 
whatever the number of people 
(the largest difference is between 
medium and high control). Whore 
the degree of control is low or 
intermediate there is little effect 
of the number of people in the 
room, although rooms of fewer 
than five people have some ad. 
vantage. Once a high lcvol of en-
vironmental control has been 
achieved, the numberofpeople in 
the room becomes important il1 
its own right, and an intermedi. 
ate number of pt::ople is associ· 
ated with the highest productiv· 
ity. 

In the debate about the relative 
merits of cellular and open plan 
offices, this result strikes a S$tis-
fying note of compromise, the 
first target is personal C()ntrol 

10·29 

(which ia more easily achieve in 
offices for fewer people), then the 
size of the offices can be designed 
for lhe work to be carried out (and 
in general it seems that offices of 
5·9 people are preferred). 

Conclusions 
Productivity is a direct determi· 

nant of the success of an organi-
sation, and hence any measures 
which could improve productivity 
should be considered useful to 
employers. The results of our 
analysis indicate areas in which 
improvements could be made. 

• improve the indoor envi· 
ronment so as to reduce 

symptoms 
to fewer than 3 (ways of 
doing this are described 

Ill, but one action 
suggested directly by the 
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analysis is avoidance of 
passive smoking (3}; 

• improve personal control 
over the environment by, for 
example, local control over 
lighting, opening windows 
and local temperature con· 
trol (within the limits im-
posed by requirements for 
overall control of the indoor 
environment); 
• aim for five or fewer shar· 
ing a. room unless there is a 
high degree of personal con· 
trol over the indoor environ-
ment. 

The number of people accommo· 
dated in a room would of course 
also depend on the necessary ar· 
rangement of working groups, 
and changes may not be feasible 
in some existing buildings, but 
the costs ahould be evaluated in 
view of possible productivity im-
provements. 

This study was based on statis-
tical analysis of a number of 
buildings, not individual cases, 
and its findings cannot necessar-
ily be applied dil·ectly to a specific 
building without considering con-
ditions in that particular build. 
ing. They do however give an in· 
dication as to how productivity 
can be unproved or, alternatively, 
the cost in lost productivity of not 
carrying out improvements. 
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