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Case 1

A 25-year-old Grade 2 teacher presents with worsening asthma.
She developed asthma as a teenager, with exercise as a main trig-
ger, and significant exacerbations after either upper respiratory
tract infections or exposure to homes with cats. She typically man-
ages her asthma with salbutamol as needed, taking two puffs about
three times per week. Two months prior, she began a new job,
working in a carpeted portable classroom with 24 students. She
now uses her salbutamol two to three times per day and once
overnight after work. She is sneezing fitfully, with frequent clear
nasal drip, and has overnight nasal stuffiness. Nasal symptoms
worsen in the classroom and are being treated with cetirizine 10
mg daily as needed. She has heard from other teachers that mould
is a problem in the portable classrooms, and is worried that this is
the cause of her worsening condition.
Questions: 
What further history should be obtained? 
What investigations will be helpful?
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Building-related illness is defined as an illness
in which a focus of the complaint is usually

an office building or school, and not a residence or
an industrial building. Such illness, commonly
encountered by family doctors, is an important
societal concern, fuelled by media reports of the
“sick building syndrome.” This latter term has
been widely criticized as inappropriate, since it
falsely suggests that buildings can be categorized
as “sick” or “healthy” and diverts attention from a
proper evaluation of the patient.1

This article will review an organized approach
to the problem, and will emphasize some very
common scenarios. Popular misconceptions foster
firm beliefs in patients even before they are seen.
In face of this, it is all too easy for the treating
physician to engage in inappropriate advocacy and
unwittingly produce iatrogenic illness. A proper
scientific approach on the part of the front-line
physician can, however, result in a very favorable
outcome.

A classification of building-related illness is
presented in Table 1. Specific illness associates

with objective clinical and laboratory findings,
and several individuals exposed to the same build-
ing may present with a homogeneous clinical pic-
ture. There is an excellent chance that a cause can
be identified. Several of these conditions are read-
ily recognized and/or are rare. 

Allergic conditions mediated by immunoglobu-
lin E (IgE) are not rare, and present with classic
symptoms and signs of mast cell discharge (Table
2). Abnormal laboratory tests may include blood
eosinophilia, positive allergy skin tests and pul-
monary function abnormalities consistent with
asthma. Environmental tobacco smoke and carbon
monoxide are specific irritant/toxic factors that
can be important in the workplace. Carbon
monoxide toxicity has been linked to inappropri-
ate placement of building air intakes adjacent to
parking lots where motor vehicles are left with
engines idling. Such exposures may cause symp-
toms overlapping those of non-specific illness,
however, the exposure to tobacco smoke will be
very apparent to the patient, and both can be
objectified by carboxyhemoglobin measurement.1
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Summary

Building-Related Illness

• Health complaints related to office buildings and schools are common. Specific building-related
illness associates with objective clinical and laboratory findings. Non-specific illness, benign in
nature, is far more common and presents with diverse subjective complaints. Younger persons,
females and atopic individuals are predisposed to non-specific illness.

• A complete history and physical examination should be combined with a review of medical records.
Pre-existing medical illness should be in the differential diagnosis.

• Evidence of atopy should be sought and may be a clue to a specific allergic cause or pre-disposition
to non-specific illness. Laboratory tests should be guided by the history and physical examination. A
complete blood count, basic chemistries, allergy skin tests and pulmonary function tests may be
particularly useful.

• For specific illness, the main aim is to remove the cause and administer appropriate medical therapy.
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Non-specific illness is, by far, the most com-
mon of these illnesses and presents with diverse
complaints (Table 3). Objective physical findings
and laboratory abnormalities are usually absent.
Surveys have shown that up to 60% of workers in
office buildings have work-related complaints.
The clearest risk factors are younger age, female
sex and a history of atopic disease. Other risk fac-
tors include work with video-display terminals or
carbonless copy paper, proximity to photocopiers,
crowding, air conditioning, carpeting, increased
levels of dust and psychosocial issues. Many stud-
ies have sought to correlate measurable environ-
mental factors with the level of complaints within
a building.1 Consistent associations of frequent
complaints are outdoor air supply rates of less than
10 L/second/person and higher airborne dust lev-
els. Interventions to increase low air supply rates
or reduce dust have a favorable effect on patients.
Complaints do not show such consistent linkage,

however, to typical temperatures within the mod-
erate range, relative humidity, airborne levels of
fungi or bacteria, or measurable volatile organic
compounds (VOCs). A difficulty of these studies
is that they frequently treat the building as a
homogeneous unit, rather than a series of microen-
vironments, and potentially miss important associ-
ations because of sampling errors or averaging of
data. Laboratory studies demonstrate considerable
inter-individual variation in physiologic responses
to temperature, ozone, airborne particulates and
endotoxin. Asthmatics (often atopic), females and
younger people show lower thresholds for
response paralleling epidemiologic data on build-
ing-related complaints.1

General Approach 
To The Patient
A complete history and physical examination
should be combined with a review of the patient’s
available medical records. It is important to con-
sider a pre-existing medical disorder as the cause
of complaints. Questions should address com-
plaints of other workers, and how the patient feels
in the office and home environments, as well as
when participating in hobbies. It is critical to
establish if complaints are specific to the office
location, in particular, to query the timing of onset
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Table 1

Classification of 
Building-Related Illness

Specific Illness

• Infection (e.g., Legionella pneumonia)

• Immunologic

- Hypersensitivity pneumonitis/humidifier fever

- Allergic — IgE

- Rhinitis/contact urticaria/laryngeal edema
from carbonless copy paper (rare)

• Irritant/Toxic

- Glass fibers from ceiling tiles; patients
present with itchy skin/ocular irritation

- Tobacco smoke, carbon monoxide

Non-Specific Illness

Table 2

Symptoms of Mast Cell Discharge

Eyes: Itching, redness, tearing, peri-ocular 
swelling

Nose: Sneezing, itching, clear drip,
congestion

Palate: Itching

Lungs: Cough, wheezing, dyspnea

Skin: Itching, hives



of symptoms after entering the building, and reso-
lution after leaving. Specific questions should
address any clearing of symptoms on weekends
and vacations, the specificity of symptoms to a
location within the building and whether the build-
ing is known to have suffered water damage.
Evidence of atopic features should be sought,
including atopic dermatitis, food allergy, allergic
rhinitis and asthma. Laboratory tests should be
guided by the history and physical examination,
and may include a complete blood cell count

(CBC), basic chemistries, allergy skin tests and
pulmonary function tests.  A computed tomogra-
phy (CT) scan of the sinuses may be useful if the
patient has marked rhinitis, chronic cough or a dis-
ordered sense of smell. Biological markers of build-
ing exposure are not useful, with the infrequent
exception of carboxyhemoglobin. Experience sug-
gests that attempts to perform airborne microbial
screens and toxicology analysis of air within the
workplace are fraught with difficulties of both
methodology and interpretation. 

At this point, assuming that pre-existing medical
conditions have been ruled out, it is useful to cate-
gorize the problem at hand (Table 4). Examples of
annoyance reactions include symptoms triggered
by exposure to perfumes, odors caused by moulds
or fresh paint. Transient irritation from dust and
volatile organic compounds is common during
building renovations, or when a newly constructed
building is rapidly occupied. It also may reflect
poor ventilation. Sensitization is most commonly
suspected with classic symptoms, signs and labora-
tory abnormalities of atopic disease. Hypersensitivity
pneumonitis can occur, however, with features of
episodic fever, dyspnea, restrictive pulmonary func-
tion and pulmonary infiltrates. The mechanism of
asthma caused by mould exposure in buildings may
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Table 3

Symptoms of Non-Specific Building-Related Illness

Upper respiratory: Nasal congestion, dryness, burning

Throat: Dryness, throat-clearing, burning

Lower respiratory: Cough, wheezing, dyspnea

Ocular/cutaneous: Burning, itching, redness, dryness

General: Fatigue, nausea

Musculoskeletal: General aching, neck/back pain, numb hands

Neurologic: Headache, problems of concentration/memory, depression

Table 4

Working Classification of
Building-Related Illness*

Annoyance

Transient irritation

Sensitization

Infection

Toxicosis

Psychogenic

Adapted from: Bardana EJ: Sick building syndrome: A wolf
in sheep’s clothing. Ann Allergy Asthma Immunol 1997;
79:283-94.
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not always be via IgE, and, though poorly under-
stood, this has been well documented in
response to severe, high level exposure.3

If building-related asthma is suspected, serial
peak expiratory flow rate measurements during
and away from work are required. Methacholine
challenge tests while working and after at least
two weeks away from work may be helpful. This
situation has many pitfalls for the practitioner
and is best handled by referral to an occupation-
al health, pulmonary or allergy specialist.
Psychogenic disorders can be very important, as
epidemic complaints within buildings have ulti-
mately been attributed to mass hysteria.4,5 

An explanation should be given to the patient
in simple terms, emphasizing the benign nature
of building-related illnesses, when appropriate.
A decision to remove the patient from the work-
place should not be taken lightly, and must be
based on objective findings. If appropriate, the
building’s management should be addressed.
With permission of the patient, the employer

should be contacted with a view to removing
specific causes, if they are suspected.
Annoyance and irritation reactions may decline
with increasing ventilation, if it is inadequate.
Giving the patient personal control over ventila-
tion can be very helpful, ideally, by placing
him/her near a window that can be opened.
Microbial odors usually reflect water incursion
or excessive humidity, and correction of the
cause is the ideal. Moving the patient within the
building may deal with specific exposures, such
as eliminating proximity to cat owners for an
individual who is allergic to cats. If this initial
approach is unsuccessful, or if serious concerns
about the workplace emerge, it may be helpful to
seek the assistance of a specialist in occupation-
al medicine. If warranted, that person might seek
the co-operation, and financial commitment, of
the employer for a walk-through of the building.
It may also help to involve an industrial hygien-
ist, who can address the various systems of the
building. A cluster of specific building-related
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Case 2

A 32-year-old executive presents with complaints related to his office. He works in a high-rise build-
ing, and renovations have been under way for a month on the floor on which his office is situated.
Walls have been repositioned and painted, carpets have been replaced and some surfaces have been
painted with xylene-based lacquers. He complains of occipital headaches radiating to the neck in the
afternoons, problems concentrating, nasal stuffiness, an irritated throat and burning, red eyes. He
finds the odor of the lacquer unpleasant. The building has no windows that open. All symptoms clear
when he is away from work. He has no history of allergy, is otherwise well, and takes no medica-
tions. He is worried that the exposures at work will damage his immune system. This physical exam-
ination is negative.

Questions:  
How should this patient be advised?  
What further action should be taken?



illnesses is, however, a public health concern and the
local health department should be contacted to initi-
ate an investigation. An employer faced with com-
plaints from multiple workers is more likely to wel-
come this approach. Experience shows that this type
of expert assessment is often far more valuable than
attempts to measure indoor pollutants and microbes.
Nevertheless, an industrial hygienist can monitor
CO2 levels to reflect ventilation, measure comfort
variables, such as temperature, humidity, noise lev-
els and can measure bioaerosols or particulates with
specific sampling devices.

Pharmacotherapy may be very valuable in specif-
ic illness, but, in the author’s experience, has a lim-
ited role in the common non-specific problems. It
may, however, be valuable where atopy, or allied
disorders of non-allergic asthma or rhinitis, predis-
poses to non-specific reactivity. For instance,

transient irritation can exacerbate underlying aller-
gic rhinitis, and the symptoms may respond to
nasal corticosteroids. 

As a consultant, the author has seen many
patients with poor outcomes. This often arises
when, without objective justification, they are
directly or indirectly (e.g., by being removed from
work) given the message that the workplace is a
major threat to their health. This commonly results
in conflict with a skeptical employer, and return to
work proves difficult, if not impossible. A few of
these individuals, initially exposed to a benign
insult, consult alternative practitioners and will
ultimately be labeled as having “environmental ill-
ness” or “multiple chemical sensitivity,” diagnoses
that have not been sustained by scientific
research.6 The patient may then become a social
and occupational cripple — a truly tragic out-
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Case 3

A 44-year-old woman complains to her family physician about “severe reactions” she has had at her
workplace in a downtown office building. The building is new and was occupied by the patient’s
company as construction was being completed. The patient notices strong and unpleasant odors, and
experiences burning eyes and nasal stuffiness. She has difficulty concentrating on her work and gets
headaches frequently. She has experienced increasingly severe “choking spells” and has difficulty
“getting air.” These episodes trigger dizziness, numbness around the lips and have caused her to
leave the building several times “to get fresh air.” Her acute symptoms subside within minutes of
being outside. Her alarmed supervisor has sent her home early on several days. The patient has
noticed similar symptoms while in the cosmetic departments of department stores, and also with
exposure to fumes of oil-based paints and gasoline. She has no history of atopic disease, but has been
diagnosed by a rheumatologist as having fibromyalgia. She takes imipramine 25 mg before bedtime.
Physical examination reveals a tense and anxious woman, who is otherwise normal.

Questions: 
What is the most likely diagnosis? 
What investigations are reasonable?
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come.

Discussion of Case 1
The patient was carefully questioned about poten-
tial allergic triggers of asthma, including seasonal
factors. She knew that horses could cause severe
symptoms, but had experienced neither seasonal
asthma nor “hay fever.” She had no hobbies with
unusual exposures. Social contacts did not take
her to homes with animals. Her own home was
pet- and carpet-free, with a central vacuum sys-
tem and a portable air-cleaner in her bedroom.
There were no animals in her classroom. 

Physical examination revealed a pale, wet
nasal mucosa and respiratory examination was
normal. Spirometry showed forced expiratory
volume in one second (FEV1) was 79% of pre-
dicted and rose by 15% post-bronchodilator. A
budesonide inhaler 400 µg twice daily (bid) and
budesonide aqueous nasal 128 µg each nostril,
each morning, were prescribed and the patient
was urgently referred to an allergy specialist for
evaluation and skin testing. She was asked to sur-
vey her students for the number and types of ani-
mals kept at their homes. 

The consultant reported 4+ (out of four) reac-
tions to extracts of cat and horse, 2+ to dog, and
otherwise negative, including to a panel of com-
mon allergenic moulds. At follow-up two months
later, the patient reported major symptom
improvement, with salbutamol use reduced to less
than once per week. FEV1 was 95% of predicted
without bronchodilator. Her survey showed that
12 students kept a total of 15 cats at home, six stu-
dents had a total of eight dogs, and one helped
care for a horse. It was suggested to her that ani-
mal allergens in her classroom were the likely
cause of her symptoms, with the carpeting acting
as a reservoir. She took a letter stating this opin-
ion to her employer and it was agreed that the car-

peting would be removed from her classroom.  
This patient illustrates classic allergy symptoms

and signs. Pulmonary function testing yielded
objective abnormalities. Allergy skin testing
helped to define a cause, and showed a lack of sen-
sitization to mould. It is common to encounter a
concern that moulds are a cause of building-relat-
ed illness. Negative skin tests to common indoor
moulds can be of great help in reassuring patients.
Patients also can be informed that the literature
has not produced any compelling evidence of
measurable health effects from exposures at levels
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Giving the patient personal con-
trol over ventilation can be very

helpful, ideally, by placing
him/her near a window that can

be opened. 



expected in most mould-contaminated buildings.7

Evidence is accumulating that animal allergens are
pervasive in classrooms, that airborne levels of
allergen can be in the range likely capable of
provoking symptoms in sensitized individuals,
that allergen levels correlate with the number of
individuals in the classroom who keep pets at
home and that extensive carpeting increases

allergen levels.8-10

Discussion of Case 2
This patient’s situation is a very common one.
Without a doubt, he is being exposed at work to
dust and volatile organic chemicals (VOCs),
including some with strong odors. His symptoms
are non-specific. Studies have shown that expo-
sure to VOCs in this type of situation are far
below the limits set as acceptable standards for
continuous occupational exposure.1 Xylene-
based lacquers have no known serious health
risks when properly handled. It is reasonable to
categorize the patient’s problem as a combined
annoyance/irritant reaction. He can be reassured
that his complaints are common, benign and not
known to be linked to any long-term health
effects. It is useful to point out that experience
with the health of construction workers, who are
more intensely exposed to VOCs than him, has

been reassuring. He should be informed that
increased ventilation in his office area might
alleviate his complaints, and that approaching
his employer and building management with this
in mind would be helpful. He could ask to be
temporarily moved to anther area, but this is not
essential, and would only be for the sake of com-
fort. Hearing this, the patient indicated that he
was reassured and that he would pursue
improved ventilation. 

Discussion of Case 3
This patient presents with a typical picture of
hyperventilation responses to odors. It may be
thought of as an odor aversion, sharing features
of panic and phobic disorders.11 A useful strate-
gy is to attempt to reproduce the symptoms by
having the patient hyperventilate. While ostensi-
bly performing a thorough auscultation of the
chest, the patient is exhorted to breath deeply
and rapidly for a full minute. To reassure the
patient, and exclude other causes, it is reason-
able to order a CBC, basic chemistries, chest X-
ray and spirometry pre- and post-bronchodilator. 

The author usually explains to such patients
that they are over breathing in response to odors
that they find unpleasant. In a simple way, they
are given an explanation of the disordered phys-
iology of hyperventilation, emphasizing that this
easily explains their very real physical symp-
toms. They are then offered an approach
designed for them “to regain control” by learn-
ing strategies to suppress the hyperventilation.
The patient is offered referral for training to con-
trol breathing (offered by voice therapists in the
author’s community, and sometimes by respira-
tory therapists. A call to a local pulmonary spe-
cialist may help identify the correct resource).
They are also offered urgent referral for behav-
ior modification therapy through a psychologist
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Pharmacotherapy may be valu-
able where atopy, or allied disor-

ders of non-allergic asthma or
rhinitis, predisposes to non-

specific reactivity.
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familiar with the approach. It is very important
to emphasize that patients will learn control of a
physical response, and not leave them with the
impression that the problem is “all in the head.”
In the short term, a simple re-breathing strategy
may be helpful. As in Case 2, information about
VOCs is given, emphasizing that the work envi-
ronment is not dangerous. 

This actual patient was ordered away from
work for one month and then failed on a trial of
return (after only 10 minutes). She was referred
to the author who reproduced her symptoms via
hyperventilation. She rejected the diagnosis
given and offers of therapy, instead asking for
referral to someone who would “test for sensi-
tivity to chemicals.” It was explained that such
testing had no scientific validity. The patient was
lost to follow-up. She subsequently left the care
of her family doctor, who had attempted to per-
suade her to pursue treatment for hyperventila-
tion. Although the outcome is not known in this
case, it may well have been poor.

Conclusion
Building-related complaints are exceedingly
common, and the vast majority of cases are not
linked to serious health problems. An organized
approach can result in a proper categorization of
the problem and effective therapy. Reassuring
the patient that long-term health is not being
threatened is indicated in most cases. In non-
specific building-related illness, the focus
should be on proven and straightforward mea-
sures to improve air quality for the patient. In
specific illness, identification and removal of the
cause is paramount. The potential for iatrogenic
illness is surprisingly high in this situation.
Realizing this, the term “sick building syn-
drome” and advocacy on behalf of the patient
without scientific justification should both be

avoided.
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