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Background

• Asthma is the most common chronic childhood illness and one of the most 
frequent causes for hospitalization, leading to a significant public health problem 

• Asthma hospitalizations represent a serious, and at times life-threatening 
outcome that may be preventable with optimal ambulatory management 

• Studies of admission rates have shown different trends over the last decades

• While an increase in admissions attributed to a rise in disease prevalence and 
severity was apparent from the 1960’s and up to the 1990’s, the trend was 
subsequently not as clear

Akinbami et al. Pediatrics.2009; Expert panel report 3, J Allergy Clin Immunol.2007 



Different trends in hospitalizations

• A study from France showed that the 
decline in admissions was only seen 
for adults, with stable rates for children, 
similar to a study done in Danish 
children 

• A continuous decline, up to 2010, in 
hospitalized children for asthma was 
shown in Norway

Martinez, Respir Care 2008; Hartman et al, Pediatrics 20010; Akinbami et al, NCHS Data Brief 2012; Mikalsen et al, Pediatr Allergy Immunol. 2015; Cloutier et al, J 

Pediatr 2005; Hasegawa et al, J Pediatr 2013 

Stable or declining rates of admissions, despite increased prevalence, have been attributed to a 

combination of factors: better comprehension of the mechanisms leading to exacerbations, better 

outpatient care and proactive care with regular controller therapy                                                           

Incidence rate of asthma hospitalization



What happens in Israel?

• A small country, in which all healthcare for citizens, and 
the majority of residents, is provided by a national 
healthcare insurance since 1994

• Treatment for asthma including medications, specialty 
consultations and admissions are included, with minimal 
co-payment

• Although treatment coverage is essentially the same 
throughout the country, disparities in asthma prevalence 
with higher rates in specific areas has previously been 
shown

Portnov et al. Int J Environ Health Res. 2012



• Retrospective cohort study of paediatric asthma admissions between 1996 and 

2017, using the national MOH hospitalization database

• The National Hospital Discharge Registry of the MOH includes hospitalization 

records from all acute care hospitals in Israel (except hospitals in east Jerusalem), 

and therefore covers almost the entire population of Israel
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METHODS- Study population and data collection

• Asthma admissions to the paediatric 
department included:

• Primary first listed diagnosis of 
asthma or wheezing

• Primary respiratory diagnosis 
such as pneumonia or 
bronchiolitis, with asthma as a 
secondary diagnosis

• Only admissions that were at least 2 
days long (overnight)

J Reiter et al, Pediatr Pulmonol. 2021

• Additional data:

 Age (1-14 years)

 Gender

 District, based on Israeli Ministry of 

Interior definitions



Asthma annual admission rates per 1,000 residents, 
according to age group, 1996-2017

J Reiter et al, Pediatr Pulmonol. 2021



Asthma annual admission rates per 1,000 residents, 
according to gender, 1996-2017

J Reiter et al, Pediatr Pulmonol. 2021



Asthma annual admission rates per 1,000 residents, 
according to district, 1996-2017

J Reiter et al, Pediatr Pulmonol. 2021



Regional differences in hospitalizations are multifactorial

• The distance between adjoining districts is up to 100 km., both Haifa and Tel-Aviv are 
along the seashore and therefore, climatic differences between the different regions with 
differences in humidity are not a likely major cause

• Similarly, there are no clear differences between the metropolitan areas and the more 
rural regions

• The Tel-Aviv metropolitan area has the highest population density but Jerusalem, by far, 
the highest household number of persons per room; both could influence factors such as 
viral infections and the hygiene hypothesis

• The North and South regions are similar in terms of median age, households and 
education but have different population densities and climate, yet share a similar pattern 
of asthma admission



Demographic characteristics according to the 
Israeli Central Bureau of Statistics

The 2008 census of population. 2021. Central Bureau of Statistics; https://www.cbs.gov.il/en/subjects/Pages/The-2008-Census-of-Population.aspx.



Other possible explanations for the regional differences in 
admission rates in Israel 

• A number of studies have shown that incidence of asthma, asthma exacerbations, and 
mortality rates rise with increased exposure to various air pollutants 

• Different regions of Israel have substantial differences in air pollution levels

• Previous studies have shown a high prevalence of lung disease in specific regions of Israel, 
mostly in the Haifa bay area, which is highly industrialized with higher rates of air pollutants

• However, data on air pollution published by the Israel Ministry of Environmental Protection 
has shown only minor decline in pollutants over the past decade in most of Israel regions, 
despite the 2008 air pollution legislation in Israel that took effect in 2011 

The Israel Ministry of Environmental Protection – Report of the Monitoring Trends in the Air, February 2015

• This legislation may have been too tolerant to have a substantial effect on asthma 
admission rates in children

Szyszkowicz et al, Int J Occup Med Environ Health 2008; Ko FW, et al, Clin Exp Allergy 2007; Ho WC et al, Environ Res.  2007; Gehring U. et al, Lancet Respir Med 

2015; Environmental health in israel | 2017. 2020. Environment and Health Fund and Ministry of Health.



Disparities in asthma ambulatory care

• It has previously been shown in adults with asthma that the more physicians per 
population, the better ambulatory treatment and follow-up and less 
hospitalizations

• Physician availability in Israel- more than twice the number of physicians in 
central Israel and the Tel-Aviv area, compared with the North and South regions 

Israeli Central Bureau of Statistics data

• A decline in asthma mortality was associated with an increase in the use of 
inhaled corticosteroids

• A study completed in New York showed a 31 times higher rate of hospitalization 
in homeless youth, with higher rates of readmission, attributed to poor asthma 
control due to lack of regular follow-up and poor adherence to treatment 

Wennergren G, et al, J Allergy Clin Immunol. 1996; Gessner BD et al, Ann Allergy Asthma Immunol. 2005; Sakai-Bizmark R, Pediatrics 2019



….and more possible explanations…

• The decrease in hospitalization rate could reflect global decreases in the 
frequency and severity of asthma exacerbations seen in the western world 

• Non- physiological factors such as changes in asthma education, evidence-
based therapy (change of treatment protocol), access to ambulatory healthcare, 
and criteria for hospitalizations, may have contributed as well 

• Tobacco smoke exposure may play a part as well with clear evidence of its role 
in asthma admissions 

• Legislation and prevention of smoking in public places, implemented in 2005 in 
Israel has had a dramatic effect on smoke and prior evidence has shown that 
paediatric asthma admissions decline following the introduction of anti-smoking 
laws 

Goldman M, J Allergy Clin Immunol. 2000; Sakai-Bizmark R, Pediatrics 2019; National surveillance of asthma: United states, 2001-2010. Centers for 

Disease Control and Prevention; [accessed April 1, 2013]. http://www.cdc.gov/asthma/asthmadata.htm; de Miguel-Díez J, Respir Med. 2014; Tsai J Allergy 

Clin Immunol. 2009; Russo Pediatrics 1999; Rodríguez-Martínez Pediatr Pulmonol. 2014; Snodgrass AM, Tob Control. 25, 216; Millett C, Pediatrics. 2013

http://www.cdc.gov/asthma/asthmadata.htm


To summarize

• The annual asthma hospitalization rate in Israel decreased in the entire paediatric 
population from 2.14 in 1996 to 0.89 in 2017

• Children in the 1- 4-year age group comprised most of the hospital admissions, 
and most of the decline was attributable to this age group

• Significant differences in hospitalizations were found between different regions as 
well as differences in the rate of decline in asthma hospitalizations

• The lowest admission rate in the Jerusalem district

• The highest admission rate in Haifa, northern and southern Israeli regions

• The greatest rate of decline in the Tel-Aviv district

J Reiter et al, Pediatr Pulmonol. 2021
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….any 

questions?


