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Sick leave records of sample populations of workers in seven office buildings are
examined for evidence of correlations between average rates of absence of less than
one day (regarded as possible indicators of sick building syndrome) and rates of
supply of outdoor air for ventilation. It is concluded that there is no such correlation
for the samples studied. It is suggested that the incidence of minor illness depends
on complex factors which may be related to the workplace and may include indoor
air quality or to external circumstances or both.

INTRODUCTION

In the late seventies and early eighties rates of supply of outdoor air to air
conditioning systems in some commercial buildings were being reduced as an
energy conservation measure following the oil price crises of 1975 and 1982. Around
the same time a number of authors, particularly in Europe and North America,
reported higher than usual prevalence of minor iliness among occupants of some
buildings and some were suggesting that this increase in occupant malaise was
related to the lower ventilation rates. Reported symptoms were headache, mucous
membrane irritation, runny nose, sore eyes, skin irritation, lethargy and possibly
nzixusea and dizziness with much similarity to minor respiratory and other minor
ailments.

In 1984 Finnegan, Pickering and Burgelll reported the results of their investigation of
symptoms of minor illness and malaise experienced by occupants of nine office
buildings in Britain. They wrote:
"comparison of prevalences of symptoms between naturally ventilated and other buildings showed a
repeated pattern of nasal, eye and mucous membrane symptoms with lethargy, dry skin and
headaches. There were highly significant excesses of these symptoms in the air conditioned
buildings when compared with chi squared tests with naturally ventilated buildings.”

In 1986 Finnegan and Pickeringl?] reviewed a number of possible sources of the
observed symptoms including volatile organic gases released from building and
upholstery materials and various inorganic, organic and microbiological particulates.
They were unable to positively identify any cause. Nevertheless they offered the
concluding opinion that:
"The description of sick building syndrome illustrates the point that air conditioning does not, in
practice, produce the comfort and satisfaction that it was originally designed to produce, even in
offices without overtly expressed dissatisfaction. Unfortunately the cause of this dissatisfaction has
not yet been identified, but there is some evidence to suggest that increasing the fresh air ventilation
rate brings symptomatic relief."

Subsequent investigation by, among others, Skov and Valbjorn (1987)3] in Denmark
and Burge, Hedge, Wilson et al (1987)4l in Britain suggested that other and more
subtle causes might also be in operation.

With the aim of testing on a modest scale the hypothesis that prevalence of the
symptoms was related to rate of supply of outdoor air for ventilation Rowe
established, in 1987, a database containing details of sick leave absence from work
for the year January to December 1986 for sample populations of workers in four
office buildings in or near to Sydney, New South Wales. Time was not then available
to complete an analysis of it but the topic has continued to receive considerable
attention in the learned and the popular press. The opportunity arose in 1991 to
analyse these records and a similar group for the year 1990/91.
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In a previous report Rowe and Wilke (1982)i%] concluded that there was no
correlation between rates of supply of outdoor air for ventilation and average rates of
sick leave absence of undifferentiated sample populations of workers in these
buildings.

The present study examines differences in absence rates between salaried
professional architects (discipline 1) and engineers (discipline 2), a group consisting
of land surveyors and their outdoor technical assistants (included in discipline 1),
sub-professional technical staff (discipline 3) and administrative and clerical workers
(discipline 4) in the same buildings.

STUDY POPULATION SELECTION

The four buildings included in the 1986 database were selected primarily because
sick leave records were readily available for sample populations. The objective at
that time was to test, on a small scale, whether there were significant excesses of
minor respiratory and other minor ailments in air conditioned as compared with
naturally ventilated buildings.

Building 1(a} is naturally ventilated and buildings 2 and 4 are air conditioned and
located nearhy in the Sydney Central Business District. Building 3 was chosen to add
diversity by way of another air conditioned example located outside the Sydney
conurbation in the provincial city of Newcastle. Sample populations were chosen to
include, as nearly as possible, similar mixtures of saiaried professional, sub-
professionalftechnical and administrative/clerical workers.

In 1991 building 6 was added as an example similar to 3 by way of its location in a
provincial city. uildin? 5 was included as an example in suburban Sydney with year
round recirculation of return air and the minimum design rate of ventilation by
outdoor air permitted under New South Wales buiiding regulations. The sample of

eople from building 1(a) moved in 1987 to building 1(b) which was therefore
included in the 1991 review.

Sick leave records for the period 1990/31 from buildings 2, 3 and 4 were for groups
located in the same areas as in 1986. Very little staff turnover occurred in the sample
groups from buildings 1(a) and 3 between the first and second periods although
about 25% more staff were included in 1(b) than in 1(a). Turnover was higher in
bhuildings 2 and 4 but the mix of nccupations and tvpe of work performed remained
the same.

It has never been suggested that these buildings are sick but complaints have been
registered by some memhers of the sample groups of thermal discomfort due to
direct solar gain and radiant heat trom sunlit windows in buildings 2, 3, 4 and 5. In
addition occupants of huilding 2 have complained of periodic falls of black dust from
air diffusers and have linked them to incidence of minor respiratory iliness. The
information was volunteered by the Personnei Officer in charge of sick leave records
for building 1{a) when the records were gathered in 1987, that conditions in that
building were overcrowded and uncomfortable.

All the sample populations worked under similar conditions concerning smoking at
wark and accountability for sick absence. iletails are as follows:-

Environmental Tobacce Smoke: In 1986 smoking was permitied. A check of the
semplg group in buiding 4 in 1987 reveaied 12 smokers in a population of 124. It is
helisved thet the proportton 2% smokers in the other buiidings was similar. All
employers in the study group introduced nolicv of no smoking in the workplace
between 1986 and i990.

Acceuntabllity for Sick Leave was introduced by ail the employers in 1989.
Supervisors are required to review and report on insiances where an employee has
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five absences or more unsupported by a medical practitioner's certificate or seven or
more supported by certification in a period of 12 months.

Some details of the buildings are shown in Table 1 below.
Table 1. Buildings details.

Bild. Loc. Age Vent. Vent. Filt. Remarks
yrs Method Rate

1la] SCBD 100+ Nat. n/a n/a Crowded. Heating by radiant gas fired
wall mounted panels.

i(b) SOS 5 AIC 7 DBRDM Comfortable, spacious, views.

2 SCBD 18 A/C 7 OCMI Radiant asymmetry discomfort
near westemn windows in summer.
Periodic black particulate discharge
from diffusers.

3 N 8 AC 7 APMR  Some radiant asymmetry discomfort
near western windows.
4 SCBD 25 AC 11" EP Some radiant asymmetry discomfort

near northern windows in winter.

5 SIS 3 A/C 3.5 WDMP Radiant asymmetry discomfort near
glass curtain walls.

6 w 4 AC 35° EA

Loc. (location) - SCBD = Sydney central business district
- SOS = Sydney outer western suburb
-N = Newcastle - provincial city 160 km. north of Sydney
- SIS = Sydney inner western suburb
-W = Wollongong - provincial city 100 km south of Sydney

Vent. (ventilation) method - Nat = natural
_ - A/C = air conditioned
Vent. rate = design ventilation rate litres/second per person.
Filt. = Filtration - DBRDM = deep bed renewable dry media
- OCMI oil coated metal impingement (1986)
deep bed renewable dry media (1990)
-APMR = automatic paper media roll

-EP = eiectrostatic precipitators
- WDMP = washable diy media panel
- EA ~ electrostatic agglomerating

* Buildings 1[b]. 2, 3. 4 and 6 have outdoor air economiser cycles.
STUDY METHODS

Records of date. length of absence in quarter day increments and nature of
approved sick ieave in the subject buildings were made available to the authors and
werg recorded in seven broad categories. This paper focuses on periods of absence
of less than one day for all reasons and a sub-classification including only minor
respiratory'gzpe: complaints. Certification by a medical practitioner is not required for
these perinds to qualify as sick leave. “Allergy”, given as a réason for absence only
rarely, has been included in the minor respiratory category. '

Absences of less than one day are considered to be particularly interesting in relation
to sick building syndrome. They have stmilar non specific. symptoms and could, in
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many cases, indicate onset after arrival at work and recovery after leaving the
premises. This is widely regarded as a characteristic of sick building syndrome.

A full list of the ilinesses and the classifications in which they were placed is provided
in Appendix A.

The rates of outdoor air for ventilation are calculated from the design drawin%s.
Access was not available to the authors to measure actual flow rates. Buildings 1(b),
3, 4, 5 and 6 are known to have been operated under carefully supervised
maintenance regimes during the sampling periods and occasionei inspection
supported the view that outdoor air paths in them were not impeded by malfunction.
Access for inspection was not available for building 2.

It is confidently believed that the vaiue of 3.5 U/s per person (0.35 i/s per m?) for
building 5 was available but not exceeded. It has a fully sealed glass curtain wall
facade on all sides and a supplementary exhaust system was installed to provide an
adequate relisf air path. It is believed that outdocr air rates for the remsinder of the
buildings are likely to be somewhat higher than specified. Very high rates of
infiltration of outdoor air are experienced in building 4 where wide but concealed air
ggp paths occur due to poor closure of junctions between window heads and beams
above.

Measurement of environmental conditions within the buildings and survey of
occupant perceptions were outside the scope of the limited funding available for this
project which was designed simply to test the relationship between ventilation and
sick absence rates.

RESULTS

Findings of the investigation are summarised in Figuies 1, 2, 3 and 4. Table B1 in
Appendix B is included essentially to show the numbers cn which the graphs in
figures 2, 3 and 4 are based. Table B2 is reproduced for background information
from the paper by Rowe and Wilkel®! (1992) referred io above.

Figure 1 shows that when all the people are considered as a single sampie average
days lost in both years in the four occugational groups varied in ascending order
from salaried professionals through technical staff to administrative and clerical
workers. The salaried professionals and technical staff sample populations in this
study are required to carry out part of their work outside their headquarters on
building sites in and client offices. In contrast the administrative and clerical workers
spend most of their time in their own office. Figure 1 might be interpreted as an
indication that the difference is related i the proportion of time “pent in the office
environment. However the random natut2 of variations between ¢ upational groups
within each building as iliustrated in fipures 3 and 4 suguests o’herwise at least in
respect of snort penoaus vi absence.
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Figare 1. Abserce rales for the whcle sample popuiations difierertiated by
occupation. iMinor absences in this graph are of three days or iess duration.
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Absence rates in the year 1990/91 were slightly lower than in 1986. The authors can
only speculate that these may have been influenced by changed policy conceming
accountability and possibly smoking in the workplace; by the differences in
population samples due to turnover and organisational change; or by natural
incidence of variations from year to year.

Observations from figure 2 below (rates of absence of less than one day for the
undifferentiated samples) include:-

=« That there is no apparent correlation between outdoor air ventilation and sick

leave absence rates.

= that absence rates for the occupant sample from naturally ventilated building 1(a)

in the Sydney CBD are significantly high compared to those in other buildings.

= that these high rates persisted afier this group moved to new air conditioned

ﬁremises in building 1(b) in an outer western suburb of Sydney suggesting that the
igh ievels are not building reiated.

= the proportions of absence rates for the undifferentiated groups from buildings

1(a&b), 2, 3 and 4 to each other were the same in 1990/91 as in 1986.

The significant similarity between the absence rates for undifferentiated population
samples over the two sampling periods from buildings 1(a & b), 2, 3 and 4 can only
be a matter for speculation. It is possible that the observed stability may be due to
characteristics inherent in the groups and retained over time despite staff turnover. It
may be that the level of malaise at which a decision to be absent is made varies from
community to community but remains relatively constant over time. In other words
there may be a sort of tacit agreement in each community as to what constitutes a
reasonable level of ailment at which to remain at home or to leave work.

Reference to figure 2 reveals that comparatively high rates of absence of less than
one day duration were found for boih years in building 4. As mentioned above, this
building has the highest design ventilation rate of those sampled &t 11 I/s per person
and in addition is known to be subject to high rates of dilution of return air by
infiltration. It was suggested by the Director of Personnel Servicas for this building
that a reason might lie in its Head Office function and the extra stresses involved in
working in that environraent.
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Figure 2. Average rates of occurrence and time icst due to sick leave absences of
less tnan one day fer undifferentiated samples of the building populaticns.
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Consideration of figures 3 and 4 suggests a high degree of variability of absence
rates between occupational groups in the same building from year to year and
between buildings in the same year and adds support to the view that correlation
with ventilation rates is absent. '
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Figure 3. Sick leave absences of less than one day by occupation for all reasons.
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Figure 4. Minor respiratory sick leave absences of less ihan one day by occupation.
Taking all into account the view emerges that:-

= Absences are due 10 a vatiety of ilinesses whicii occur with random frequency.
The absence of pattern in variations between the occupational groups suggests that
no specific puiiding-reiated factor is operating.
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= In the sample of workers as a whole there is a somewhat higher absence rate
among people in administrative and clerical occupations in comparison with technical
or salaried professional staff. Figures 3 & 4 however suggest that no such order can
be stated for the occupational groups in individua! buildings at least for short periods
of absence. For example in reaching a decision to take time off a professional is
more likely to be under pressure to meet a job deadline and therefore may decide
a?ainst absence. The more creative nature of the work and the sensory stimulation
of a variety of workplaces may also have an influence.

CONCLUSION

No correlation was found between rates of supply of outdoor air for ventilation and
rates of sick leave absence due to minor respiratory and other illnesses of some 500
workers in this sample of seven office buildings. The highest absence rates were
reported from the one naturally ventilated building in the study but similar high rates
were reported from the same group of people after a move to near new air
conditioned premises.

Random variations of sick leave absence rates between similar occupational grougs
in different buildings and the same buildings in different years as illustrated by
Figures 3 and 4 suggest that the illnesses may have their source mainly outside the
buildings. It must be remembered that most of the occupants spend less than 25% of
their time in the workﬁlace and are subject to contact with minor respiratory and
other infections in the home, in public transport and in other locations where crowds
congregate.

This sample is too small to permit firm conclusions to be drawn and the random
variations may be present because none of the factors responsible for sick building
syndrome were present in the subject buildings. The results suggests however that
factors other than low ventilation rates alone should be considered when
investigating complaints of excessive incidence of minor ailments and malaise in
office buildings.
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APPENDIX A: CATEGORIES OF ILLNESS

Minor respiratory: earache, throat infection, sore throat, tonsillitis, bronchitie, sinus
attack, pharyngitis, asthma, influenza, cold, fever, URTI.

Minor stomach ailments: nausea, stomach upset, stomach virus, stomach cramps,
food poisonin?.

Other minor iliness: eye uicers, medical appointment, viral infection, migraine,

gastric, diarrhoea, strained back, injured leg, dental appointment, haemorrhoids,
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lumbago, nervous tension, sprains, glandular fever, chest pain, toothache, allergic
reaction, hay fever, vertigo, dermatitis, gout, chicken pox, skin ulcers, insomnia,

abdominali pain, dizziness.
Major respiratory: (more than 3 days): influenza, URT]I, bronchitis, asthma,

pneumonia.

Other major iliness: (more than 3 dalys): wisdom toofh extraction, sprained limbs,

intestinal infection, sprained back, gal

shingles, glandular fever.
APPENDIX B: BACKGROUND INFORMATION

stones, surgery,

chicken pox, knee injury,

Table B1. Sample sizes and occurrences and rates of occurrence of minor sick leave
absence of less than one day duration

No. [n Sick Abaence Sick Absence Slck Abgence Slek Absence
Sample All iliness less All liness leas Minor Respiratory |Minor Reapiralory
thon 1 day thon 1 day less than 1 day |less than 1 day
No. Oceurances | No. Oceurances | No. Occuronces | No. Qecuronces
1986 | 1980/ per person PA per perscn PA per peraon PA per peraon PA
Building | Diacipline 1991 1886 1980/91 1986 1930/81
No. Rate No. Rote No. Rate No. Rate
1 15 16 1.07 5 0.33
1a 2 — — | — == | ==
3 16 11 D.69 2 0.12
4 21 26 1.24 5 0.24
Total 52 53 12
1 16 19 1.18 7 0.44
1b 2 — — s — R
b 15 24 1.6 2 0.13
4 49 21 0.43 7 0.14
Total 80 64 16
1 25 33 17 0.68 15 D.45 g 0.36 2 D.06
2 2 28 6 13 0.46 2 0.33 2 0.07 7] 0
3 18 12 7 0.33 2 0.17 0 0 1 0.08
4 24 15 10 D.42 1 0.73 2 0.08 3 0.20
Total g5 66 47 30 13 6
1 g 5 1 0.11 0 0 0 0 2} 0
1 2 15 15 2 0.13 6 0.40 o 0 1 0.07
3 24 20 6 0.25 3 0.15 1 0.C4 0 0
4 12 31 3 0.25 3 0.10 0 0 0 *]
Total 60 71 12 12 1 1
1 43 59 18 D.42 18 0.31 4 0.08 ] 9]
4 2 28 20 10 0.36 ] 0.45 2 0.07 1 0.05
3 13 23 8 0.62 12 0.52 0 %) 2 0.08
4 16 25 19 1.19 I D.28 0 0 2 0.08
Total 100 127 55 46 [ 5
1 S ] v} #] 0
5 2 8 2 0.22 ¥ o
3 41 1 0.02 1 0.02
4 36 17 0.47 3 0.08
Tolal 91 20 4
1 & 1 0.20 1 0.20
6 2 22 10 0.45 0 [}
3 17 4 0.24 1 0.06
4 28 18 0.64 7] 7]
Total 72 33 2
Total 307 507
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Table B2. Summary of additional background data.

Bulding i(e) | 1) 21 2 3 3 i 4 5 |6
1986 1 1990/91| 1986 | 1980/91 | 1986 1 1990/31] 1986 1890/91| 1990791, 1990/81
No. In somple 52 | 49 94 | 66 60 ' 71 | 100 | 127 81 L 72
v ' : ' : :
e mvaisie | 11960 | 11270 | 21620} 15180 |13800] 16330| 23000 | 29210 | 20830 | 16560
Totd sick days 4 H H H H
dl reasons 33651 385 | 427750 245 | 104.5) 225.75|403.25 | 558.25 | 407 | 250
i 1 ] [} ] []
Sersonpervear | 647 1 786 | 4851 37 | 1741 318 | 403 | 440 | 447 347
Oceurences ' : y T :
per year 242 | 256 | 285 | 164 | 59 i 132 [ 268 | 340 | 216 | 187
Percent of } ' i ' )
work days 28 ¢ 34 [ 207 16 |08 14| 18 i 18 19 1 15
ook saye | a0s.25) 27975 | 33925 193 | 64 | 2147533325 { 41525 | 207 | 205
";,’,‘P;e’,‘:gn‘?{’ 587 | 571 | 3611 283 | 107 302 | 333 | 327 326 | 2.85
Minor sick i ' 1 ' i
occurences PA | 236 | 244 | 271 % 156 | 54 ! 130 | 254 ! 317 | 202 ! 178
Perssnt of 26 | 25 16 ¢ 12 [os ! 13| 14 1 14 14 L 12
] ] ] ] ]
';f:f mph 103.5, 11275 | 165 | 72 21.75] 64 [150.75 | 196.25 [ 115 | 775
el ik 198 | 23 | 176! 108 | 036! 08 | 151 | 154 | 126 | 108
e 77 | 85 120 | 54 6 ' 38 | 97 | 128 83 | 56
el 0] 0.9 10 | 08! o5 |o02! 04 | 07 | 07 0.5 , 0.5







