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In a health care center erected in 1981 several sensory-irritation symptoms
were reported, A combined medical and technical step-by-step investigation
indicated technical shortcomings in the building. With the use of self-administrated
questionnaires before, during and after reievant technical alterations, an obvious
veduction of the building related symptoms were documented. The results from chemical
and moisture measurements will be presented and discussed.

INTRODUCTION

In a middle size Swedish town a health care center was erected in 1981 on watery

ground. : ) "
For the local people this place, in the wintertime, was used as an excellent

_ skating ground. '
% Soon the health care personnel complained on "sick building symptoms" such as

sensory-irritation from the upper airways and skin, and general symptoms such
as fatigue and mild headache and bad odour. Upon leaving the building, they
experienced a clear relief.of these symptoms.

METHODS

After several yearsibf"minor techniéa],a]terations’without successful outcome
a group of technicians, representatives-of the local staff and a physician from

= 3

| the Department of Occupational Medicine in Orebro, was formed.

Iz A step-by-step investigatibn with unbiased and thorough penetration of existing
a ground conditions, construction, building material and installation, was initiated.

The medical survey consisted of an examination of all:dental health care personnel
and others who consulted examination. A self-administrated questionnaire on symptoms

t related to the indoor-'¢limate was used before, during and after technical
; alterations. Here the results from two different occasions, January 1987 (n=48)
/ and February 1989 (n=46), will be presented.

The moisture content of the slah was measured in predrilled holes using a
calibrated Rh-meter. The holes were drilied to 30, 60, 90, 120, 150 and 180 mm
depth, respectively. The moisture content of the slab and the air in the holes
were allowed to come to equilibrium for at least 48 hours prior to measurement.
After the measurement the holes were sealed using a plastic plug and tape.

Organic compounds were trapped on Tenax by active pumping (approx. 200 mi/min)
for about 30 minutes. The Tenax tubes were then thermally desorped to a gas
chromatographic/mass spectrometric system.
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RESULTS AND DISCUSSION
Medical investigation: B
Fig
In fiqure 1 there is a clear reduction of complaints concerning the work :
environment between January 1987 and February 1988. Wor
As illustrated by figqure 2 an obvious reduction of the symptoms related to the (of
indoor climate was achieved. This is true in particular for sensory-irriation
symptoms and general symptoms. In.fact the symptoms are reduced to a level close
to or better than the reference group. The small increase in skin symptoms is i
probably due to an unusual cold winter 1988 (-25°C). 1
]
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INDOOR CLIMATE. WORK ENVIRONMENT.
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Technical investigation

As a premier attet?t to reduce the moisture content of the slab, dried heated
air was flushed under the slab. The floor was kept intact. In one room, however,
we removed parts of the PVC-carpet. This room was used as a reference when studying
the moisture reduction rate. We studied the moisture content by intermittent
measurements-over approx. 9 months. The moisture profiles are presented in figure

Fig. 3 Typical moisture profiles in the slab. Active drying from below.
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The left-hand drawings represents the moisture conditions when the carpet is
removed and the right-hand when the floor covering (PVC-carpet) is kept on. It
is obvious from the figure that it is impossible, in reasonable time, to dry the
slab with heated dry air from below. It.can also be seen that the drying from
both upper and under sides gives a good result.

Thus the PVC-carpet was removed and ‘the slab'was dried from the upper side by
using active dehumidifiers in each room. The self-levelling screed is sensitive
to high moisture contents and higher ,va]u’es-l than 75 % Rh leads to ammonia emission.
The time needed to reach 70 % from the initial 90 % varies due to the thickness
of the slab and to a minor extent to the weather conditions. In the case presented

b

here we reached 70 % within 2-4 weeks. After the successful reduction of moisture _;;

and change of PVC-carpets no complaints:about bad odour have been reported.

M e b c _ ¥
In the end of 1989 we made a check of the content of chemical compounds in some
rooms where we originally have had high concentrations of ‘chemical substances.
Based on Tenax sampling we found 140 pg/m’ in one room and

90 qg/nﬁ in another,’ fiqures 4 and 5. The compounds found by mass spectrometric
analysis were aliphatic hydrocarbons in.the range C9-C12 probably from a white

we normally have no complaints or symptoms related to the indoor climate. .

spirit fraction, some aromatics such as toluene and xylenes and finally some glycol = &
ethers from water based paints. The concentrations found are on a level where =
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“Eig. 4 Concentration of
.organic compounds in a
medical exam1nat1on room

(90 pg/m’)

Fig. 5 Concentration of
organic compounds in a -
dental treatment room

(140 uglm)
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CONCLUSTONS

Sensory-irritation symptoms -and comp]alnts orlglnat1ng from exposure to chemicals
from a humid slab-construction can be reduced by active drying and minor changes

of materials.

Questionnaires provide an excellent low-cost method to evaluate symptoms and
complaints before and after technical measures.

A latter version of the indoor climate questionnaire (MM 040 EA) is available

in English, figure 6.
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PAST/PRESENT DISEASES/SYMPTOMS

INDOOR CLIMATE _ MWoioea __vre |

Wark environment St = 5 * Have you ever had asthmalic problems?
ENGLISH VERSION “ Companylnstitution |

== 1! Have you ever sulfered from haylever?
_"T= B | ! SR—E H
Number LL L 1§ | l“ J ‘1| ]| Department - 47 Have you ever suffered trom eczema?
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| User l Fil! ] G'oupﬁ 11 | '— R U + Does anybady etse in your famity suffer Irom aflergies {8.9. asthma. hayfever, eczema?)
Filied in by nvestigator i

This questionnaire concerns your indoor cli PRESENT SYMPTOMS
may be experiencing.

i During the last 3 months have you had any of the following symploms?
BACXGROUND FACTORS

Yemolbinh v9i | © o i i " & “$ves.omen  Yes,
Sex ;. male[J » female(] 2 How long have you been at your present '
No s placectwork? L. | yean

Do you smoke? Yes (] ~ Fatigue ;
e Feeing heavy-headed

Headache

WORK ENVIRONMENT
Have you been bothered during the last tree months by any of
ihe kollownng factors a1 your work place?

<

Oraught 2

Room temperature 06 high

Varying room temperature

Room temperature (oo low

Sudly “bad” arr

Dry aw

Unpleasant odowr

Stabic electricity, ohen causing shocks
Passive smoking -
Nosa - e -
Ligt that is dim or causes glare and/or reflections
Dust and dut :

Nausea/dizziness

Drfiicuities concentrating

+ lictung, burning or imitalion of the eyes
Irntated, stuffy or runny nose

Hoarsae, dry Ihroat

Cough

Ory or flushed facial skin
Scating/itching scalp or ears

Hands dry, itching, red skin
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FURTHER COMMENTS
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WORK CONDITIONS

LRI ;

Do you regard yaiur workas intergsting and
stmulating? oA .

Do you hava toa much work ta do?

Do you have any opportunary 1o influence your

Donﬁi lmm;nmyou wilhbmbhmiyoumy
have in your wok? . |
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