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Acute respiratory admissions in Thessaloniki, Greece: 14-year follow-up
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Abstract
Background: Acute exacerbations of respiratory diseases are a common cause of hospitalization among infants and 
children.
Aim: To assess the epidemiological characteristics of asthma, bronchiolitis and croup among hospitalized children in 
Thessaloniki, from 1990 to 2003 included.
Methods: Data from the patient registry with discharge diagnosis “asthma”, “bronchiolitis” and “croup” were analyzed 
retrospectively, in five Paediatric Departments of Thessaloniki. Age and sex of the patients, as well as the month of ad-
mission were taken into consideration.
Results: A total of 8762 admissions of children (aged 3 months - 14 years) with the diagnosis of “asthma”, “bronchiol-
itis” and “croup”, were identified. Sex distribution was 65.86% males (64.86% bronchiolitis, 65.26% asthma and 70.31% 
croup). Asthma admissions decreased by 53.65%, croup admissions decreased by 4.73%, while bronchiolitis admissions 
increased by 25.03%, during the study period. A clear seasonal variation was found in all the three diseases, with the low-
est incidence during summer months. Moreover there were two peaks for asthma (one during spring and a second during 
autumn), one peak for bronchiolitis (during winter – early spring) and one peak for croup (during autumn).
Conclusions: Paediatric asthma and croup admissions have declined during the last 14 years, in contrast with bronchi-
olitis admissions, which showed an increased tendency. More frequent use of inhaled steroids and induction of asthma 
education programs may have contributed to decreasing asthma admission rates. Hippokratia 2009; 13 (4): 242-246
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Asthma is a common chronic illness of childhood and 
one of the most frequent causes of hospitalization. Dur-
ing the past 10 years, the prevalence of current asthma 
among schoolchildren in Greece has almost tripled from 
4% up to 11%1,2. Similar observations have been reported 
from other countries in the past3-5 with a subsequent in-
crease in hospital admissions6-8, a tendency that was re-
versed in more recent studies9-12. 

The reasons for a possible change in asthma admis-
sions are not entirely clear. The declining trend could 
probably be explained by an improvement in the man-
agement of asthma, based on more liberal use of inhaled 
steroids13,14, more efficient inhalation devices and educa-
tion of patients and their families15. 

Bronchiolitis is one of the major causes for hospital 
admission in infants under the age of one year, with epi-
demics having a peak between January and March each 
year16. Rates of hospitalization among infants with bron-
chiolitis show an increasing trend17,18. However, treatment 
practice has not changed during the last decade.

Viral croup (laryngo-tracheo-bronchitis) is a common 

childhood illness with a peak incidence of 60 per 1000 
child –years in those aged between one and two years. 
Prior to the introduction of steroid therapy, intubation 
was necessary in approximately 2% of hospitalized chil-
dren, while this rate has dramatically decreased with the 
induction of nebulized adrenaline and steroids19. 

The purpose of our study was to investigate the hos-
pitalization trends for asthma, bronchiolitis and croup in 
Thessaloniki, during the period 1990 - 2003 included and 
to compare it with previous reports in Greece.

Methods
Thessaloniki, the “capital” of Northern Greece, is the 

second largest city in Greece, with over one million in-
habitants. The inpatient Paediatric Services are provided 
by five Paediatric Departments, which were included in 
the study. All of them used the same criteria for the di-
agnosis of asthma and brochiolitis during the study pe-
riod.

Data from the patients’ discharge notes were analyzed 
retrospectively, during the period 1990-2003. We exam-
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ined three causes of hospitalization based on the discharge 
diagnosis: asthma, bronchiolitis and croup. Age and sex 
of children under 14 years of age, as well as month of ad-
mission were taken into consideration. The study period 
included a change from the ninth revision of the Interna-
tional Classification of Diseases (ICD-9) to the tenth revi-
sion (ICD-10) in 1997. A diagnosis of asthma comprised 
the following codes in 1990-96 (ICD-9): 493A, 493B, 
493X while in 1997-2003 (ICD-10) they were J45 and 
J46. The corresponding codes for bronchiolitis were 466, 
490, 491C and 491X in 1990-96 and J20-J21 in 1997- 
2003 and croup 464E before 1997 and J05.0 after 1996. 
Asthma patients were divided in three groups according 
to age i.e.: 2-4 years, 5-8 years and 9-14 years. 

Statistical methods
The number of children hospitalized for the detected re-

spiratory illness was related to the total number of children 
living in Thessaloniki, for the corresponding age group 
(number of admissions per 1,000 children). The estimated 
population for each year of the study period was obtained 
from the National Statistical Service of Greece. Statisti-
cal analysis of trends was performed by linear regression 
analysis with a 95% CI (confidence interval) using SPSS 
v.11.0 for Windows (SPSS, Chicago, Illinois, USA).

Finally, data from the National Department of Drug 
Statistics were used to assess the sales of inhaled steroids 
in Northern Greece, during the study period. These data 
were correlated with asthma admissions, using the Pear-
son Correlation.

Results
A total of 8,762 patients with a discharge diagnosis 

of asthma, viral croup and bronchiolitis were identified 
(Table 1). 

Bronchiolitis was diagnosed in 4,527 children 
(51.67%), asthma in 2,880 (32.88%) and croup in 1,355 
children (15.47%). Boys’ admission rates were higher 
than girls’ (65.86% vs. 34.14%) as a total and for each 
individual disease (65.26% for asthma, 64.86% for bron-
chiolitis and 70.31% for croup respectively). 

The median age of children (SD) was 4.02 (6.14) 
years at the beginning of the study, diminishing to 2.78 
(5.62) by the final year. 

The frequency of acute respiratory admissions dur-
ing the period 1990-2003 is shown in Figure 1. Asthma 
admissions decreased by 53.65% (r=0.87; p<0.0001) and 
croup admissions decreased by 4.73% (r=0.28; p=0.05). 
Bronchiolitis admissions showed an increase by 25.03% 
(r=0.68; p<0.001). 

The seasonal variation of admissions during the study 
period is shown in Figure 2, with the lowest during sum-
mer for all three conditions. Moreover there were two 
peaks for asthma (one during spring and a higher one dur-
ing autumn), one peak for bronchiolitis (winter – early 
spring) and one peak for croup (autumn).

Table 1: Hospitalizations for asthma, bronchiolitis and croup 
in Thessaloniki.

 Year of 
admission Asthma Bronchiolitis Croup

1990 266 293 143

1991 263 248 161

1992 276 326   75

1993 271 249 190

1994 276 289   80

1995 214 296 107

1996 206 316   68

1997 211 264   90

1998 206 335   47

1999 162 333 102

2000 141 435   51

2001 121 350   85

2002 126 371   52

2003 141 422 104

Figure 1: Trends in asthma, bronchiolitis and croup admis-
sions 1990-2003.

Figure 2: Seasonal variation of asthma, bronchiolitis and 
croup.
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Figure 3 shows the age distribution for asthma cases. 
Asthma admissions in the under-five rears group account-
ed for almost 55% of the total asthma cases. We found a 
significant decrease of asthma hospital admissions during 
time in all three age groups with predominance of the 
younger group (52.21% in the 2-4 year- group, 39.58% in 
the 5-9 year- group and 23.78% in the 10-14 year- group), 
(p<0.001). 

Data from the National Department of Drug Statis-
tics showed an increase of sales of inhaled steroids by 
151.4% during the decade 1994-2003 (Figure 4). Com-
parison between sales of inhaled steroids and hospital ad-
missions showed a strong negative correlation (p=0.003, 
r=0.836).

Discussion
It is well known that asthma prevalence has increased 

worldwide in the developed world3-5 and this is true for 
the Greek population as well1,2. However, despite previ-
ous reports for a concomitant increase in hospital admis-
sions of children with acute asthma6-8, recent reports show 
a decrease in hospitalization rates9-12.

In the study of Priftis et al, an increase in hospital 
admissions in Athens region was found during 1978-
198820. Another similar study in USA (1985-1994) 

showed that hospitalization rates increased 3.8% per 
annum6. A similar study in Finland (1976-1995) showed 
an increase in hospital admissions rate by 2.8%, par-
ticularly among the younger age- group10. An upward 
trend for hospitalization has been reported from a study 
in New Zealand, during 1976-19817. Changes in disease 
severity, different admission criteria, and over use of 
sympathomimetics were considered as possible factors 
for this increase.

More recent studies, however, show a decrease in 
hospitalization rates. A study in Scotland (1981-1997) 
showed that hospital admissions for asthma, after an 
initial rise between 1980 and 1990, showed a decline11. 
A similar study from the UK (1980-2002) confirmed a 
steady upward trend from 1980 to 1993 followed by a 
downward trend until 199912. Another similar study from 
Finland (1988-1997) showed a decline in admissions in 
all but the youngest children10. In this study the decline 
was attributed to the reduction of readmissions. A down-
ward trend of hospitalization for asthma in children be-
low four years of age has been reported in Canada and 
Scotland11,22. 

The present study is the first Greek study showing a 
decrease in asthma admission rates in Thessaloniki area, 
during the period 1990-2003. The overall downtrend was 
53.65% with a significant decrease in all age groups: by 
52.21% in the 2-4 year group, by 39.58% in children 5-8 
years and by 23.78% in children 10-14 years (p<0.001). 

Considering that asthma prevalence among Greek 
children has increased form 1.5% in 1978 to 10.8% in 
2002 the decline in hospital admissions could be ex-
plained by a radical change in asthma management1,2. 
Asthma care is related to both better drug treatment and 
better education. It is well known that no new drugs have 
been developed for asthma during the last decade. How-
ever, better inhalation devices for children have been in-
troduced in the market, which may have improved deliv-
ery and drug deposition to the lung14,23. 

Early intervention with effective anti-inflammatory 
treatment probably alters the natural course of the dis-
ease by facilitating the long-term maintenance of lung 
function23. Inhaled steroids improve asthma control and 
reduce the need for hospitalization24,26. Asthma treatment 
has changed in Greece during the last decade from the 
conservative use of inhaled steroids to the more liberal 
administration even among the younger age group. Sales 
of inhaled steroids have increased by 151.4% in North-
ern Greece, during the decade 1994-200427. It seems that 
this increase has contributed to the significant decrease in 
hospitalization rates.

“Asthma schools”, which include asthma education 
programs and self-management plans for acute asth-
ma exacerbations have resulted in reduction of asthma 
morbidity and subsequently in reduction of health care 
expenses23,28. It has been shown that “asthma schools” 
contribute to better asthma control and a decrease in 
asthma admissions29. Inhaled drugs, if they are not taken 
properly, are ineffective. Avoidance of triggering factors, 
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Figure 3: Age distribution of hospital admissions in children 
with asthma. Hospitalization rates for asthma by age group.

Figure 4: Sales of inhaled steroids in Northern Greece.



HIPPOKRATIA 2009, 13, 4 245

like smoking, are crucial in reducing asthma exacerba-
tions. “Asthma schools” for children and their parents 
have been introduced in the region of Thessaloniki since 
1993 and may have resulted in the positive contribution 
to asthma self management, change of the “corticophobia 
concept” and better use of inhalation devices30. 

In contrast with the results of other studies we found a 
greater decrease in asthma hospitalization rates among the 
younger age group, i.e. 52.21%, vs. 39.58% and 23.78% 
among older children10. An explanation of this finding 
could be the change of our diagnostic criteria, with more 
cases of viral wheeze being diagnosed as bronchiolitis 
and not asthma. This could also be one of the reasons for 
the increasing trend of bronchiolitis admissions in recent 
years. 

Seasonal patterns in asthma admissions to hospital 
are well recognized31,32. A clear seasonal variation was 
observed in all the three conditions in our study with a 
significant decrease during summer when the virus load 
is low. Moreover there are two peaks for asthma (one dur-
ing spring and a higher peak during autumn), one peak 
for bronchiolitis during winter– early spring (January- 
April) and one peak for croup during autumn (Septem-
ber- November). 

In our study, bronchiolitis admissions have increased 
by 25.03%, a finding, which is similar to that of other 
recent studies. Data from the USA National Registry re-
vealed that hospital admissions for bronchiolitis doubled 
between 1980 and 1996, while admissions for other low-
er respiratory tract diseases remained stable33. A substan-
tial increase in hospitalization rates for bronchiolitis but 
no change in asthma hospitalizations during the period 
1991- 1999 was also observed in Netherlands among 
children aged 0-4 years34. Asthma admission rates in chil-
dren aged less than one year leveled off, while bronchiol-
itis admissions increased among Swedish children from 
1987 to 200035. A theoretical explanation of these findings 
could be the increase in responsiveness to viral infections 
among young children36. Moreover, the increasing trend 
of bronchiolitis hospitalization may be attributed to the 
fact that asthma and wheezing bronchitis or bronchiolitis 
are partly overlapping entities in this age group and could 
be considered as a limitation of the study. 

Our study shows that viral croup admissions have de-
creased by 4.73%. This finding could be partially due to 
the change in the management of croup during the last 
decade, i.e.: use of nebulized adrenaline and inhaled ste-
roids19. 

In summary, our study provides a new perspective 
on asthma, bronchiolitis and croup epidemiology, in 
Northern Greece. The reduction of hospitalizations of 
childhood asthma, which has occurred concomitantly 
with an increasing prevalence of the disease, is probably 
explained by more frequent use of inhaled steroids to-
gether with better education of parents and patients for 
self-management of this condition.
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