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Incidence of Episodes of Wheezy
Bronchitis in Children living near the
Iron and Steel Factory from Cãlãrasi
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Abstract

Background: During daily clinical work as a GP in Cãlãrasi, Ruma-
nia, a large number of wheezing cases was observed in children living
in the vicinity of a large Iron, Steel and Coke factory. In children under
10 years old who are living in this area with heavy industrial pollution,
incidence of episodes of wheezing was found to be much higher com-
pared to other regions in Romania.

Objective: To investigate the incidence of episodes of wheezing in
children. To assess the relation of occurrence of episodes of wheezing
with the distance to the factory, smoking habits of the parents, a family
history of allergy and the presence of mouldiness in the houses.

Methods: Retrospective cohort study including 1500 children under
ten years old living in this area. The area was stratified in three zones,
according to the distance from the factory gate, each zone having a
length of about 1 kilometre. All children were followed during a period of
5 years (1993-1997).
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Results: The percentage of children with at least one episode of
wheezing was 41.3%, in zone I (nearest to the factory), 47.3% in zone II,
and 42.1% in zone III (at the largest distance). From 656 children with
wheezing, 13% in zone I, 18.8% in zone II, and 15% in zone III had
more than two attacks in this period.

Of 1461 children the other risk factors were studied as well. The rela-
tive risk of wheezing in children with smoking parents was 1.52 (95%CI =
1.35-1.70), with mouldiness in the houses 1.41 (95%CI = 1.25-1.60) and
with a family history of allergy 1.08 (95%CI = 0.86-1.35).

Conclusions: The high incidence of episodes of wheezing in children
does not drop within a distance of three kilometres (1.875 miles) from
the factory, that is a known main source of pollution. Smoking parents
and mouldiness in the houses were additional risk factors.

Introduction

In Romania the health system in primary care is organised in territo-
ries with one dispensary in each of them. 

In 1985 one of us (A.C.) started working in Cãlãrasi in a dispensary
caring for people living near the local Iron, Steel and Coke Factory. The
neighbourhood begins at the gate of the factory without any protection
area. The main emitted pollutants of ferrous metallurgy are SO2, CO, NO2,
and suspended particles. In coke production the main polluants are:
ammonia, phenol, hydrogen sulphide and suspended particles. According
to a recent PHARE report, the average concentration in 24 hours often
exceeded permissible values in twenty Romanian cities and Calarasi is on
the tenth place among them (1). Monthly levels of the air concentrations
of SO2, phenol and H2S have been published for 10 months (not in July
and August) in 1995 and for all months in 1996 and 1997. They averaged
0.865, 0.381 and 0.364 mg/m3 respectively. The highest monthly levels
during this period were 4.2, 0.68 and 2.28 mg/m3. The climate in Cãlãrasi
is harsher than in other parts of the country with big differences of tem-
peratures (from +40°C in summer to –20°C in winter) and strong winds all
the year, mostly directed from the factory towards the town.

Over the years a high incidence of wheezing was observed in chil-
dren living in this area, requiring long and expensive treatment. So, we
examined if the distance between the house and the factory is related
to the incidence of episodes of wheezing in children in this area.

Therefore a retrospective cohort study over a period of five years
(1993-1997) was designed including all children born since 1987, strati-
fied in three groups according to the distance between their houses and
the factory.
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We also included other risk factors: smoking habits of the parents,
mouldiness and a family history of allergy. These risk factors are known
to be related to respiratory symptoms. The incidence of asthma and
wheezy bronchitis is strongly associated with the presence of atopic dis-
eases (2). The excess incidence of wheezing in smoking households
appears to be non-atopic wheezy bronchitis with a relatively benign prog-
nosis, but among children with established asthma, parental smoking is
associated with more severe disease (3). Because of the effect of mould
cell wall component, exposure to mould during childhood may be a sig-
nificant etiologic factor in allergic respiratory diseases in general (4).

Methods

Design

A retrospective cohort study over a period of five years (1993-1997)
was designed including all children born between 1 January 1987 and
1 January 1997, stratified in three groups according to the distance
between the house where they lived and the factory. The incidence of
wheezing was related to this distance, used as a proxy for the factory-
related air pollution, also taking into account other risk factors: smoking
habits of parents, the presence of mouldiness in the houses, and the
presence of a family history of allergy. 

Patients

Exactly 1500 children were born between 1987 and 1997 and live in
the Cãlãrasi region. The area was stratified in three zones having a
radius of 1 kilometre (0.625 miles) each. Within the first zone and part
of the second, there are small sized houses with little gardens and some
trees. They are heated by fires, made by wood and coal. In the remaining
part of the second and the whole of the third zone, there are new blocks
of flats with some young trees, but no gardens. They have district heat-
ing and electric radiators. For cooking all inhabitants use gas stoves.
Traffic density is low and similar throughout the research area and there-
fore cannot influence any differences between the zones. During the
registration period, there were no major outbreaks of influenza. There
were other regions within the country, however, where this was the case.

Disease definition

We studied the incidence of wheezing as seen in cases of wheezy
bronchitis, asthma and broncheolitis. Wheezing as a symptom and the
presence of sibilants were the criteria to select patients. Only those who
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were seen with wheezing by a doctor were selected, we did not use
data from history taking.

Data collection basic

In Romania every consultation is registered in a book-file and in the
patient’s file. Those data were used for this study. For all children each
episode of wheezing, parent smoking habits and family history of allergy
were copied from the family doctor’s files. The presence of mouldiness
in the house was registered using a questionnaire.

Statistical Analysis

For each territorial zone, the proportion of children with at least one
episode of wheezing was identified. Separately, in each group also the per-
centages of children with at least two episodes of wheezing were calculated.
The statistical significance of differences between the groups were tested
using chi2-tests. The relation between each of the other risk factors that were
examined and the incidence of episodes of wheezing was examined by cal-
culating relative risks (R.R.). For all measures 95% confidence intervals
(95%CI) were calculated. Epi-info 6.04 was used for the statistical analyses.

The independent relation between the territorial zones and the incidence
of at least one or two attacks of wheezing was multivariably examined by
using logistic regression analysis. Co-variables that ware included in the
model were smoking of the parents, a family history of allergy and the
presence of mould on the walls. SPSS was used for the analyses.

Results

Data with respect to the addresses and number of episodes of
wheezing were available for all 1500 children. Data with respect to the

TABLE 1:
Occurrence of episodes of wheezing in children according to the distance

from the factory (N = 1500)

Zone Total N of children At least of one episode of wheezing

Number Percentage (95% CI) Adj. OR* (95% CI)

I (0-1 km) 407 168 41.3% (36.5-46.2) 0.94 (0.72-1.22)

II (1-2 km) 523 248 47.4% (43.0-51.8) 1.22 (0.96-1.56)

III (2-3 km) 570 240 42.1% (38.0-46.3) 1.0

* Adjusted for smoking of the parents, mouldiness in the house and a family history of
allergy.
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other risk factors that were examined were collected from 1463 (98%)
children. 

Crude data analysis:
In zone I, out of 407 children 41.3% had at least one episode of

wheezing in a five-year period, in zone II, 47.4% out of 523 children and
in zone III, 42.1% out of 570 children (Table 1). The relative risks of
episodes of wheezing for living in zone II or III compared to living in
zone I were 1.15 (95% C.I. = 0.99-1.33) and 1.02 (95%C.I. = 0.88-1.19)
respectively. 

In zone I, 25% of the children with wheezing had two or more attacks,
in zone II 34% and in zone III 33% (Table 2).

The relative risk for having at least one episode of wheezing for
children with smoking habits of parents, compared to children with non-
smoking parents is 1.52 (95%CI = 1.35-1.71). For children exposed to
mouldiness the relative risk of having wheezing, compared with the chil-
dren living in houses without mouldiness is 1.41 (95% CI = 1.25-1.60),
and for a family history of allergy compared to those without the relative
risk for wheezing is 1.08 (95% BI = 0.86-1.35). Wheezing was more fre-
quent in summer than in winter. 

TABLE 2:
Occurrence of at least two episodes within a five-year period in children with wheezing

according to the distance from the factory (N=656)

Zone Total N of N of children with Adj. OR* (95% CI)
children two and more

attacks

I 407 48 0.71 (0.48±1.05) 

II 523 89 1.22 (0.87±1.71)

III 570 80 1.0 

* Adjusted for smoking of the parents, mouldiness in the house and a family history of
allergy.

Multivariate analysis:
There was no significant independent relation between the territorial

zone and the presence of at least one or at least two attacks of wheezing
(table 2 + 3). The odds ratios of at least one attack of wheezing, adjusted
for smoking of the parents, mould in the house and a family history of
allergy, were 0.63 and 0.11 for zone I and II compared to zone III. For at
least 2 attacks these odds ratios were 0.71 and 1.22.
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Discussion

In this study a five-year incidence rate of 43.7% of at least one
episode of wheezing was found in children under ten years old. This is
a very high rate. In a similar study in 1994-1998 in a rural village (Roseti)
in the same region of Romania, but far from all air pollution, a two-year
incidence of 1.9% of at least one attack of wheezing was found in chil-
dren during the first two years of their life. For the whole of Romania the
all-age yearly incidence of bronchitis is 1.4% (5). Asthma affects 10% of
all children in the USA. The prevalence of asthma increased by 29%
from 1980-1987 (6). The presence of wheezing in early childhood asks
for special attention. All wheezy children should be carefully examined
to exclude ‘false asthma’ and identify ‘true asthma’ (7). The prevalence
of allergic disease tends to be higher in industrialised countries than in
rural areas (8). In Israel an increase of asthma has been reported in
polluted areas compared with non-polluted areas. Sulpha dioxide (SO2)
has been identified to cause broncho-constriction and asthma-like symp-
toms even at low levels of chemical exposure (9). In a population of
children respiratory morbidity, especially bronchitis, was correlated with
high levels of SO2 pollution (10). An increase of small particle-pollution
has been shown to be associated with an increased number of people
hospitalised for asthma and bronchitis (11). Chronic exposure to an
increased level of respirable particles, SO2, NO2 is associated with an
increase in non-specific respiratory symptoms such as chronic cough
but not with asthma (12). Exposure to suspended particles and SO2

resulted in a significant increase of hospital admissions (13) and GPs’
consultations (14, 15). Our children are exposed to SO2, H2S, phenol and
small particles of industrial dust. Average concentrations of SO2, H2S,
phenol and dust have been measured in 1995, 1996 and 1997 and were
frequently found to be above the permitted limits, both according to
Romanian and to WHO criteria. 

Although it was not the objective of this study to examine this relation
(no proper control group was available), it therefore is reasonable to
expect the high level of wheezing in the region to be related to this indus-
trial pollution.

In this group of children that are exposed to industrial pollution, risk
factors such as smoking habits of parents (R.R = 1.52), the presence of
mouldiness in the houses (R.R. = 1.41), and a family history of allergy
(R.R. = 1.08) were all related to an increased incidence of episodes of
wheezing during bivariate analysis. Smoking and mould remained sig-
nificant during multivariate analysis. These findings are not new. They
reflect however the completeness and accuracy of our data collection.
At the other hand they could have a confounding effect on our results,
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together with the effect of pollens and the use of gas stoves for cook-
ing, although the latter are scattered all over the three regions that were
studied. We therefore adjusted our analysis for all three co-variables.
Our main results, however, remained robust for the adjustment.

In this study the distance between the houses where the children
were living and the factory could not be related to the incidence of
episodes of wheezing. This could be the result of an absence of such
relation. More probably, however, no relation has been found because
of the small distances that were studied. Each group covered a distance
of one kilometre (0.625 miles), resulting in a maximum distance of three
kilometres (1.875 miles) for those living at the longest distance. Within
the latter hypothesis it can be expected that the increased incidence of
wheezing would only decrease at a distance that is more than three kilo-
metres from the factory.
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