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employee. Initially it would appear that the individuals who were responsible for
moving themselves would have better outcomes because they had control over their
environment however, this was not observed. Only half of the employee directed
moves demonstrated a corresponding symptom improvement versus two thirds for
employer directed and three fourths when both the employer and employee were
involved. Once again this emphasizes the complexity of the issue surrounding
workspace control and the employer relationship. These results may reflect that the
employee felt unsupported by the employer or were unable to effectively move
their workspace if the employer was not involved. It is difficult to compare these
findings to other published data since we are not aware of prior studies

investigating workspace interventions perceived by the employee.
Impact on general health:

Overall, study participants reported that their symptoms negatively
impacted their general health. Of the total population only 29% listed their overall
health as “excellent” and 31% listed their health as “fair or poor.” In order to put
these percentages in perspective, a survey by the CDC National Center for Health
Statistics reported that 62% of adults recorded their health as “excellent.”(47) Even
though patients saw their overall health as negatively affected,‘ three quarters did
believe that it had improved since symptoms began. This means that patients felt

that at presentation their symptoms were quite extensive. Since the natural history



36

of building-related illnesses is not well defined it is difficult to know if patients are
still improving and will continue to improve. Building-related symptoms in this
study population led to a negative perception of overall health with substantial

illness and a general feeling of being unwell.

Impact on lifestyle:

Another unique study finding is the impact on lifestyle. The majority of
study participants made changes to their lifestyle and normal activities that were
independent of age. Most participants felt that because of their symptoms they now
avoid or substituted products and/ or activities. However, a féw felt they had to
make a more drastic change and move, either to a warmer, more humid climate or
secondary to loss of their economic status. There was a significant association
between changes made to lifestyle and symptom duration. The longer patients had
symptoms the more likely they were to make changes to their lifestyle. The
relationship between limitations and difficultly performing activities and symptom
duration was not statistically significant. Therefore, regardless of how long patients
were experiencing symptoms they felt limited in what they could do and had
difficult performing activities outside of work. Again, it is hard to compare this
data to published research because we are not aware of prior studies investigating

the impact of building-related symptoms on patient’s lifestyle.



37

Impact on work:

The relationship between symptom duration and measures of work
productivity illustrated that with increased symptom duration participants perceived
an impact on work. Work productivity was measured by: time spent at work, ability
to accomplish work, limitations and performance at work. Interestingly, the
association between symptom duration and limitations was only statistically
significant for work and not for activities outside of work. Therefore, regardless of
symptom duration patients felt limited in what they could do at home but not at
work. One possible explanation is that participants feel that they cannot allow their
symptoms to impact their work, their job remains a priority. Considering this
explanation, it should also be noted that work productivity was affected for the
patients who remained with the original employer for a longer length of time after
symptom onset. However, the same relationship was not found for activities outside
of work. Therefore, the explanation may again be that work remains a priority and
participants allow activities outside of work to be impacted first. This addresses a
potentially important relationship between symptom and work duration and the
effect on life and work. The longer patients have symptoms the more those
symptoms impact activities in and out of work. Therefore, it would be beneficial
for the employee and the employer if the symptoms resolved early in the course of

disease.
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The impact of building-related symptoms on work appears to be quite
complex and substantial. Most of the study population believed that the hours they
could work a week were negatively impacted because of their symptoms.
Considering job duration after symptom onset, study participants remained with
their original employer for a longer duration if modifications were done. Many
employers did make modifications however, the extent of the modifications are
unknown. The modifications did not affect symptom duration but did improve
symptoms. An objective analysis of the modifications and their appropriateness
needs to be done because patients who stayed with their employer longer were
more likely to report that their activities in and out of work were affected.
Therefore, if modifications were done, job duration was prolonged however

symptoms did not resolve and productivity was eventually impacted.

This study has several important strengths including: the study design — a
retrospective longitudinal follow-up, the perspective of the employee, the
percentage of participation and the population recruited. Prior studies have gathered
data on exposures, symptoms and associated risk factors but have not looked
specifically at the longitudinal consequences or the employee’s perspective. The
longitudinal study design allows an investigation of perceived interventions and the
resulting impact of those interventions. Information was gathered regarding the

impact on lifestyle, health and work and types of modifications made. The focus of
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this study is on the employee’s perspective and what environmental factors they
perceive as contributing to their symptoms. The descriptive nature of the study
provides an extensive amount of data on perceived changes to work, lifestyle and
health over time. This study also had a large sample size and a participation rate of
85% for those who were able to be contacted. Those who were unable to be
contacted did not appear to be any different demographically from the rest of the
population. Although the study population was recruited from a tertiary care clinic
and may be representative of individuals with more severe illness, this can be
regarded as a strength. An important aspect of the natural history of disease is
determining the risk factors for severe disease and defining what classifies
extensive disease. This study contributes to understanding the spectrum and the

significance of building-related health effects.

This study also had several limitations, some of which are also its strengths.
These include: retrospective study design, the recruitment process and the eligible
subjects who did not participate. The retrospective design potentially introduces
recall bias since the majority of the data was gathered approximately five and a half
years after symptom onset. Therefore, the most significant portion of the data
potentially affected concerns symptom presentation and initial modifications. How
symptoms impacted a participant’s life at the time of the questionnaire should not
be affected by recall bias. There is the potential that recall bias is present with

regard to differences between groups, ie those who improved versus those who
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remained sick and how they viewed the contributing environmental factors.
However, this can be more extensively analyzed with the industrial hygiene data,
which will decrease recall bias and increase internal validity. The ideal study
design would be a prospective longitudinal study. However, secondary to the
extensive time commitment and expense that this would require, it was not feasible

for this study.

The recruitment process can be regarded as a strength and a weakness of the
study. The fact that only the two academic occupational and environmental
medicine clinics in Connecticut were included in the study affects the
generalizability or external validity of the study findings. Also, because they sought
medical care, they probably disproportionately represent a subset of more
substantial morbidity and health-related consequences. Although discussed as a
strength, this can be viewed as a weakness because the entire population of patients

with building-related symptoms was not sampled.

It is important to realize that there may be differences within the eligible
group between those who decided to participate and those who declined or were
unable to be contacted. It is also necessary to note that there is a difference between
those who were unable to be contacted and those who declined to participate.
Although there is no indication that these groups differ demographically they may

differ with respect to symptom duration, interventions and impact. It is unknown if
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those who declined or those who were unable to be contacted represent more or less

substantial disease.

Also, there are other possible explanations for why patients reported
persistent symptoms. They may have developed illnesses not asked about on the
questionnaire. Psychological and social reasons could be contributing to their
general feeling of being unwell. There is the possibility of continued environmental
exposures outside of work, such as perfumes, cleaning products or home exposures
that aggravate their symptoms. Some of these questions will be answered with
future analysis of the questionnaire and the medical abstraction form. It is
important to note that although an attempt was made to control for potential
confounders, it is difficult when considering the impact on broad categories of

general health, lifestyle and work.

In conclusion, this study demonstrated the significant impact that building-
related symﬁtoms can have on lifestyle, health and work. The spectrum of these
health effects are important to understand since the potential population at risk and
the estimated productivity costs are substantial. Many factors contribute to the
development and extent of symptoms: host factors, such as a history of atopy and
environmental factors, such as modifications and what individuals perceive as
associated with Symptom onset. The majority of study participants made

modifications to normal daily activities and experienced interventions within their
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work environment. However, even with substantial changes, most reported their
general health as only “good” or “fair.” Also, a significant amount of work time
was lost secondary to symptoms and many individuals changed jobs or lost jobs.
There are several unique aspects of this study: the recruitment process, the
individual’s perspective and the descriptive longitudinal nature of the study design.
These allowed for the study to focus on the long-term health and work outcomes.
This study contributes to understanding the potential progression of disease and
demonstrates the need for early symptom resolution. Future analysis will compare
host factors, investigate the industrial hygiene component and the physician

diagnosis to further determine disease severity.
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