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What symptoms can tell about building-related causes

“If no one asks me, | know; but if any person should require me to tell him, | cannot” concluded St
Augustine of Hippo in the year 397 as he pondered what time really is (1). This statement describes to the
letter the feelings of many who try to define the “sick-building syndrome”. For this reason, | put the term
in quotation marks. The “sick-building syndrome” is defined by a combination of symptoms, but the
combination differs according to the researchers and organizations defining it, and there is no general
consensus as to which physical, chemical, biological, and psychosocial conditions, alone or through
interactions, are relevant as potential causes. There is punch in the term sick building that originated
sometime in the 1970s (2) in that it creates the conception that the building should be cured. The term
sick building is only used in the health outcome, and exposures have been characterized by the term
indoor air quality and more recently by indoor environment quality to emphasize that there may be
causes other than indoor air quality that originate from the building environment. The “sick-building
syndrome” is not a disease entity, and it has become common to separate it from the well-defined
building-related diseases that are caused by physical, chemical, or biological agents and that can be
specifically diagnosed. It has been argued that, as research more and more often identifies such specific
causes and re-labels their effects as building-related diseases, the psychosocial component of what
remains the “sick-building syndrome” will increase (3). Therefore, when factors associated with the
“sick-building syndrome” are reviewed some time in the future and the review shows that, over time,
psychosocial factors have begun to dominate, be careful with the interpretation!

Whatever the name chosen for “sick-building syndrome”, it has been explored by researchers from
many disciplines, including architecture, engineering, toxicology, medicine, physiology, and psychology,
but rarely have all disciplines been represented in the same study. Given the potentially multifactorial
associations involved in the “sick-building syndrome”, the studies have often included concepts and
terminology from these diverse fields, sometimes with different depth of understanding. Thus an
inconsistency in use and a misunderstanding of terms and concepts were bound to occur. This is even
the case for the very term symptom. Jaakkola (2) noted that, in the medical language, a symptomis a
subjective consciousness of a disturbance in bodily function, whereas a sign is objective evidence of
disease. The term sign in English corresponds to the term objective symptom in German, and the
Scandinavian medical tradition uses symptom in both meanings. Jaakkola made the point that studies of
the “sick-building syndrome” do not often distinguish between symptom (eg, nasal irritation) and sign
(eg, runny nose), while, on the other hand, eye symptoms have, for example, been distinguished from
objective measurements of tear film stability. He speculated that the means used to collect information
(questionnaires, observations, or clinical measurements) determines whether the outcome is denoted as
a symptom (subjective) or a sign (objective). Many natural scientists have difficulties in accepting the
results of questionnaires on the symptoms of the “sick-building syndrome” because symptom reports,
they say, are subjective, and these researchers believe that a major aim of research is to develop
objective methods that can confirm the associations as found using reported symptoms as outcomes,
objective meaning “as quantified by clinical or similar methods”. For psychologists it is natural to use
questionnaires as a tool with which to study subjective phenomena, and a symptom (Symptom used in
the sense subjective) is, by necessity, a subjective phenomenon.

The unclear thinking about what is meant by subjective and objective is also present in stress
research. In his critical review, Kristensen (4) argued that this unclear thinking occurs because the terms
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can be used in at least three different ways: (i) to describe phenomena (attitudes are subjective,
physiological processes are objective), (ii) to describe methods (methods influenced by the individual
observer are subjective, objective methods reach the same results regardless of the researcher’s
preference), and (iii) to describe coherent “knowledge systems”. Thus a questionnaire study is an
objective method for studying subjective phenomena.

The terms “body perception”, “body sensation”, and “symptom” are often used interchangeably, and
this interchangeability reduces the clarity of presentations. According to a proposed symptom perception
model (5), “sensation” refers to the detection of change in somatic information, while symptom implies
an evaluation of that sensation as indicative of illness or psychological turmoil. The model consists of the
distinct consecutive stages of body attention, detection of somatic information, attribution of sensations
to somatic or psychological causes, and experience. The process either proceeds through the individual
stages in split seconds or is simultaneous. In addition, when asked about their internal state, respond-
ents tend to report meaningful sensations (ie, symptoms). In practice, it is virtually impossible to
measure a body sensation and a symptom separately. However, for the purpose of developing theories
for the perception and appraisal process, the two should be treated as distinct concepts (5).

In this issue of the Scandinavian Journal of Work, Environment & Health, Wolkoff et al (6) present a
timely review of eye irritation. The topic is well chosen for several reasons. Eye irritation is one of the
symptoms most frequently reported in relation to work in office-like environments. Compared with other
organs, the eye is potentially affected by the largest range of building-related factors, including the
physical, chemical, and thermal environments, as well as illumination, the visual task, and ergonomic and
psychological factors. Finally, the eye, and the ocular surface in particular, is easily accessible to clinical
investigation.

The term “eye irritation” may appear to be well-defined at first sight, but the authors have to conclude
that “an operational unambiguous definition of eye irritation does not seem possible [p 413]”. They
synthesize their findings into a hypothetical physiological model in which blink frequency, destabilization,
and break-up of the tear film are inseparable phenomena influenced by specific risk factors. The model
offers guidance in planning future studies of eye irritation. It strongly suggests that blink frequency,
destabilization, and break-up of the tear film are useful as biomarkers of eye irritation caused by a broad
range of risk factors.

Many epidemiologic studies have found that the prevalence of reported eye symptoms is higher for
women than for men, and the authors have looked specifically for evidence of physiological gender
differences. As they have not assessed confounding in the epidemiologic studies, they are not in the
position to suggest the likely fraction explained by physiological differences. This information could have
been interesting, as there are gender differences in the perception and appraisal process (5).

Interest in the attention and attribution process leading to exposure reporting and symptom reporting
is increasing among “sick-building syndrome” researchers. Self-assessed exposure is an important
parameter in studies of the “sick-building syndrome”, with implications for the problem identification and
solving process. Numerous studies have linked self-assessed exposure with symptoms, as reported by
the same persons, and have, all too often, resulted in reporting associations without comments being
made on the well-known positive bias caused by this approach. Consider building occupants taking part
in an epidemiologic study of eye irritation by filling out a symptom questionnaire. The well-informed
occupant will be aware of potential risk factors, and some persons may assume that toxic agents are
present in carpets and thus that carpets cause eye irritation. Asking about eye symptoms involves the
risk of some persons having an increased tendency to report symptoms if they work in carpeted rooms,
because of the perception and attribution process. Vice versa, persons with eye symptoms will often look
for a cause of these symptoms and tend to report higher levels of exposure than persons without such
symptoms. There are also the “complainers”, who tend to overreport, and the “deniers”, who tend to
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underreport both exposure and symptoms. In the psychosocial literature, associations between self-
reported symptoms and self-reported exposures are called “trivial”, and the whole means of studying
these associations is called the “triviality trap” (7).

Kristensen (4) critically reviewed the measurement approach in stress research. He particularly
addressed the subjectivity-objectivity issue, risk of positive bias in using self-assessed stressors, and
stress by the same person. In addition, since it has proved extremely difficult to reach a consensus
among researchers regarding the central concepts of stressors, stress, and sickness, Kristensen pro-
posed the use of the principle of triangulation in the assessment of these three concepts. Stressors can
be measured through (i) individual assessment, (ii) the average level of homogeneous job groups, and
(iii) independent assessment. Stress can be measured by looking at (i) individual perceptions, (ii)
physiological markers, and (iii) stress behavior. And, finally, sickness can be assessed by measuring (i)
medically diagnosed diseases, (ii) self-reported symptoms and health, and (iii) functional (dis)ability. On
the basis of this triple triangulation, Kristensen proposed the 3-S matrix with 45 different combinations of
stressors, stress, and sickness and suggested that this matrix could serve as a basis for the collective
research effort of researchers in the stress field.

| am convinced that research on the “sick-building syndrome” could benefit from an analogous 3-S
matrix approach, and | would like to encourage publications on this issue in the Scandinavian Journal of
Work, Environment & Health.
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