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Asthma, Wheezing, and
Allergies in Russian
Schoolchildren in Relation
to New Surface Materials
in the Home
| Jouni J. K. Jaakkola, MD, DSc, PhD,

Helen Parise, PhD, Victor Kislitsin, MSc,
Natalia I. Lebedeva, MD, DSc, and John D.
Spengler, PhD

In a cross-sectional study of 5951
Russian 8–12-year-old schoolchildren,
risks of current asthma, wheezing, and
allergy were related to recent renova-
tion and the installation of materials
with potential chemical emissions. New
linoleum flooring, synthetic carpeting,
particleboard, wall coverings, and fur-
niture and recent painting were deter-
minants of 1 or several of these 3
health outcomes. These findings war-
rant further attention to the type of ma-
terials used in interior design. (Am J
Public Health. 2004;94:560–562)

The Soviet era has been followed by in-
creased activity in construction and renova-
tion of housing in the Russian Federation, as
well as an introduction of new building tech-
nology and new materials used in interior de-
sign, furniture, and textiles. Two recent stud-
ies indicated that exposure to plastic flooring
and wall materials may increase the risk of
respiratory conditions in children.1,2 As part
of a cross-sectional study of air pollution and
respiratory health in Russia in 1996 to
1997,3,4 we tested a hypothesis that the risks
of children’s asthma and allergic diseases are
related to recent renovation, especially newly
installed synthetic surface materials, furniture,
and painting.

METHODS

The study population included 5951 chil-
dren in second to fifth grade (8–12 years old)
in 8 Russian cities in the Sverdlovsk Oblast re-

gion and the city of Cherepovets in the Upper
Volga Oblast.3 The participation rate in schools
varied from 96% to 98%. The questionnaire,
modified from previous European and North
American questionnaires for the Russian con-
ditions,5,6 inquired about the child’s personal
characteristics, health information, and socio-
economic factors. Local elementary school-
teachers were trained to conduct the inter-
views, and parents and guardians were invited
to meetings after the school day was finished.
After signing an informed consent form, a par-
ent completed the questionnaire.

The current study focused on asthma,
wheezing, and allergy. Current asthma was de-
fined as a history of doctor-diagnosed asthma
and symptoms, signs, or medication of asthma
during the past 12 months. Current wheezing
was defined as wheezing during the past 12
months. Any allergy was defined as any his-
tory of doctor-diagnosed allergy or parental-
reported hay fever or pollinosis.

Exposure assessment was based on the fol-
lowing question: “Have you conducted any of
the following renovations in your home within
the past 12 months or earlier?” The choices
were installation of linoleum floor, painting,
particleboard, new furniture, synthetic carpet,
wall covering, and suspended ceiling.

We used the odds ratio (OR) as a measure
of effect and logistic regression analysis to ad-
just for age, gender, preterm birth, low birth-
weight, parental atopy, maternal smoking dur-
ing pregnancy, exposure to environmental
tobacco smoke at home (at ages 0–1 years,
ages 2–6 years, and currently), and mother’s
and father’s education.

RESULTS

Of the children, 1.5% had current asthma,
13.4% had current wheezing, and 33.2% had
an allergy. Table 1 shows the occurrence of
the potential sources of emissions.

The risks of current wheezing (adjusted
OR=1.36; 95% confidence interval [CI]=
1.00, 1.86) and allergy (adjusted OR=1.31;
95% CI=1.05, 1.65) were significantly related
to the installation of linoleum flooring during
the past 12 months (Table 2). The correspon-
ding risk estimates were slightly lower when
focusing on exposure earlier than 12 months
ago. There was a general pattern of positive as-
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TABLE 2—Adjusted Odds Ratios (ORs) and 95% Confidence Intervals (CIs) for Current
Asthma, Current Wheezing, and Presence of Any Allergy According to Recent Installation of
Surface Materials and Furniture

Current Asthma Current Wheezing Any Allergy

Adjusted ORa Adjusted ORa Adjusted ORa

Crude OR (95% CI) Crude OR (95% CI) Crude OR (95% CI)

New linoleum flooring

No 1.00 1.00 1.00 1.00 1.00 1.00

Yes, past 12 mo 1.44 1.13 (0.44, 2.04) 1.36 1.36 (1.00, 1.86) 1.47 1.31 (1.05, 1.65)

Yes, earlier 1.64 1.39 (0.69, 2.77) 1.31 1.25 (0.99, 1.59) 1.41 1.22 (1.04, 1.45)

New synthetic carpet

No 1.00 1.00 1.00 1.00 1.00 1.00

Yes, past 12 mo 2.70 1.84 (0.73, 4.65) 1.81 1.70 (1.21, 2.40) 1.56 1.39 (1.07, 1.80)

Yes, earlier 1.60 1.26 (0.58, 2.72) 1.29 1.24 (0.96, 1.61) 1.44 1.22 (1.02, 1.46)

New wall covering

No 1.00 1.00 1.00 1.00 1.00 1.00

Yes, past 12 mo 1.60 1.25 (0.63, 2.51) 1.28 1.20 (0.95, 1.52) 1.40 1.25 (1.06, 1.48)

Yes, earlier 1.61 1.22 (0.62, 2.43) 1.19 1.12 (0.88, 1.41) 1.32 1.16 (0.99, 1.37

Recent painting

No 1.00 1.00 1.00 1.00 1.00 1.00

Yes, past 12 mo 1.45 1.09 (0.53, 2.22) 1.34 1.25 (0.99, 1.58) 1.40 1.25 (1.05, 1.47)

Yes, earlier 1.58 1.29 (0.65, 2.53) 1.19 1.11 (0.88, 1.40) 1.29 1.16 (0.99, 1.37)

New particleboard

No 1.00 1.00 1.00 1.00 1.00 1.00

Yes, past 12 mo 1.10 0.60 (0.13, 2.77) 1.44 1.33 (0.89, 2.00) 1.72 1.49 (1.12, 2.00)

Yes, earlier 1.78 1.38 (0.65, 2.94) 1.50 1.39 (1.07, 1.80) 1.48 1.28 (1.07, 1.54)

New furniture

No 1.00 1.00 1.00 1.00 1.00 1.00

Yes, past 12 mo 1.65 1.33 (0.57, 3.06) 1.32 1.32 (0.99, 1.77) 1.59 1.43 (1.16, 1.75)

Yes, earlier 1.57 1.27 (0.64, 2.51) 1.22 1.16 (0.92, 1.47) 1.39 1.24 (1.05, 1.46)

aFrom logistic regression, adjusted for age, gender, preterm birth, low birthweight, parental atopy, maternal smoking during
pregnancy, exposure to environmental tobacco smoke at home (at ages 0–1 years, ages 2–6 years, and currently), and
mother’s and father’s education.

sociation between installation of synthetic car-
pet during the past 12 months and the 3 out-
comes (adjusted ORs from 1.39 to 1.84), al-
though for asthma, the association was not
statistically significant. The effect estimates for
the past 12 months were greater than those for
earlier installation. The adjusted odds ratios for
new wall covering during the past 12 months
(from 1.20 to 1.25) and earlier (from 1.12 to
1.22) were lower. The odds ratios for recent
painting were elevated for current wheezing
and allergy. The odds ratios for new particle-
board were substantially elevated for all the
studied relations except for recent installation
of particleboard and the risk of current
asthma. The adjusted odds ratios for current
asthma (1.33; 95% CI=0.57, 3.06), current
wheezing (1.32; 95% CI=0.99, 1.77), and
any allergy (1.43; 95% CI=1.16, 1.75) were
increased in relation to new furniture during
the past 12 months but weaker in relation to
new furniture installed earlier.

DISCUSSION

Consistent with our hypothesis, the risks of
current asthma and wheezing and allergic dis-
eases were related to installation of materials
with potential chemical emissions.

Two previous studies provided evidence
of the role of polyvinyl chlorides and other
plastic surface materials.1,2 We asked about
installation of linoleum flooring to identify
polyvinyl chloride materials. In line with the
Norwegian study, the risks of asthma and
wheezing in the current study were related to
installation of linoleum floors. Linoleum in
colloquial Russian represents a large hetero-
geneous group of synthetic floor materials

with an unknown proportion of polyvinyl
chlorides; therefore, the exposure parameter
was rather nonspecific.

Substantial evidence indicates that in the
working-age population (13–65 y), painters
have an increased risk for developing asthma
and asthma-related and other respiratory
symptoms.7–9 Paints used in home renovation
are likely to emit similar chemical substances
as the paints used by professional painters, al-
though exposure levels in occupational set-
tings are much higher than in the home envi-
ronments after renovation. In the homes, the
exposure levels are the highest during and
shortly after painting, but low levels of expo-
sure may remain for several months. Wooden
furniture and also painted or varnished and

new furniture are likely to emit chemical sub-
stances. Also, synthetic carpets, furniture,
painting, and wall covering used as exposure
indicators constitute a heterogeneous group
of potential emitting materials.

The current findings warrant further atten-
tion to the type of materials used in interior
design.
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New furniture 12.9 39.3
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The Impact of the SARS
Epidemic on the
Utilization of Medical
Services: SARS and the
Fear of SARS
| Hong-Jen Chang, MD, MPH, Nicole Huang, MPH,

Cheng-Hua Lee, MD, DrPH, Yea-Jen Hsu, MS,
Chi-Jeng Hsieh, MS, Yiing-Jenq Chou, MD, PhD

Using interrupted time-series analy-
sis and National Health Insurance data
between January 2000 and August
2003, this study assessed the im-
pacts of the severe acute respiratory
syndrome (SARS) epidemic on medical
service utilization in Taiwan. At the
peak of the SARS epidemic, significant
reductions in ambulatory care (23.9%),
inpatient care (35.2%), and dental care
(16.7%) were observed. People’s fears
of SARS appear to have had strong im-
pacts on access to care. Adverse
health outcomes resulting from ac-
cessibility barriers posed by the fear
of SARS should not be overlooked. (Am
J Public Health. 2004;94:562–564)

Since the outbreak of severe acute respira-
tory syndrome (SARS), its etiology, transmis-
sion routes, treatments, and outcomes have re-
ceived much research attention.1–5 SARS has
low mortality and morbidity; however, the
health consequences of the SARS epidemic are
not limited to people who have been infected.6

The potentially serious impact of SARS on
people’s accessibility to medical services

should not be overlooked.7–10 However, no
study has systematically evaluated the impact
of the fear of SARS on the general population.

People’s fears of SARS were mainly caused
by its novel, rapid nosocomial transmission,
and the vulnerability of hospitals and health
care workers. Many wondered whether the
fears of SARS among patients and health care
workers alike deterred people from seeking
care or providers from offering services.
Therefore, a critical challenge is to determine
how public health agencies should respond to
utilization changes and possible accessibility
barriers to the general population created by
the SARS epidemic. In this study, we aimed
to assess how people’s fears of SARS influ-
enced their utilization patterns of medical ser-
vices in Taiwan.

METHODS

The SARS epidemic in Taiwan started in
mid-March 2003 and lasted for almost 4
months. The epidemic was effectively con-
tained during the initial SARS period (March
14 to April 21, 2003).11 However, multiple
clusters of hospital outbreaks among patients
and health care workers initially struck at the
end of April and extended to May and June,
dramatically exacerbating the epidemic. As a
result, overwhelming fears of SARS spread
over the entire island along with the SARS
epidemic. The situation persisted until July 5,
when Taiwan was officially removed from the
World Health Organization’s list of SARS-
affected countries.11,12

We retrieved all claims made to the Na-
tional Health Insurance program between Jan-
uary 1, 2000, and August 31, 2003, includ-
ing inpatient care, Western medicine
ambulatory care, Chinese medicine services,
and dental services. An interrupted time-
series design was used. Trends for different
types of services were analyzed separately to
determine whether utilization changes were
specific to certain services. The time-series
autoregressive-moving average (ARIMA) anal-
ysis13 was applied to determine whether the
SARS epidemic was significantly associated
with changes in medical service utilization
rates. Relative differences between observed
and ARIMA-predicted values were expressed
in percentages. All analyses were performed


