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Introduction
Racial and ethnic disparities in health care have persisted and 

even increased despite overall improvement in minority health 
[1,2]. The possible roles of behavioral, cultural, social, economic, 
biological, and environmental factors have been extensively 
analyzed in the adult populations, but the information on racial 
and ethnics disparities in children care is limited.  In a report on 
disparities by the Agency for Healthcare Research and Quality,  
there were >3 times as many disparity measures for adults  
 

 
than for children and only 15% of measures were child specific 
[3,4].	  

Among diseases requiring frequent visits to community 
physicians, pulmonary diseases specialists and pediatric 
emergency departments (PED) and leading also to high rates 
of hospitalizations, asthma is a leading chronic illness among 
children in the United States [5,6].  Asthma affects individuals of 
all ages, races, ethnicities and incomes, but the rates of black and 
poor children suffering from this condition are disproportionately 
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Abstract

Objectives: Significant disparities exist in asthma management based on race, socioeconomic status and inappropriate access to medical 
care. We examined the ethnic disparities in access and in quality of care in southern Israel among Bedouin and Jewish children treated for asthma 
exacerbation (AE) in the Pediatric Emergency Department (PED).

Methods: In this retrospective study conducted during 2011-2013, a structured questionnaire assessed ethnic gaps in parental reports of 
doctor-diagnosed asthma and hospital PED management. 

Results: 1132 children aged <18 years (61.7% Bedouins, 38.3% Jews) who visited the PED with an AE were enrolled. The highest number 
of patients was recorded in the 1-2 years age group (324, 28.6%, with 197, 28.2%, Bedouin patients and 127, 29.3%, Jewish patients). More 
Jewish children received at home their initial treatment compared with Bedouin children (57.7% vs. 49.1%, P<0.001). More Jewish patients were 
discharged compared with Bedouin patients (188, 43.4% vs. 186, 26.6%, P<0.001). No differences were recorded between Bedouin and Jewish 
children in accessibility to medical services, transportation to medical facilities and delivery of care. Bedouin households had higher incidence 
of smokers, lower income and less educated and more unemployed parents than Jewish households. More Bedouins did not receive prophylaxis, 
were previously treated for asthma, did not receive immediate home treatment for the AE, received steroids and short-acting beta-agonists in the 
community, had lower oxygen saturation levels at PED and required hospitalization. No differences were recorded between Bedouin and Jewish 
patients in use of inhaled beta-agonists and steroids administered at PED and during hospitalization and prescribed at discharge. 

Conclusions: Although no differences were recorded in access and delivery of care, suboptimal asthma prophylaxis and disease control 
were associated with ethnic and socioeconomic disparities. Non-adherence to asthma standard of care guidelines and lack of personalized action 
programs in community and PED emerged as major management concerns in both ethnic populations.
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high [7].  Asthma prevalence among young children, and 
particularly among low-income children of non-white population, 
has continued to increase in the past 2 decades, despite major 
progress in research and management and increased scientific 
understanding of its causes and treatments [8,9].  Among multiple 
factors contributing to asthma occurrence and its severity, 
environmental factors, low birth weight, socioeconomic and 
demographic differences, parents’ history of asthma, access to and 
use of medical care and health insurance and also parents’ health 
and health-related behaviors have been identified and thoroughly 
analyzed [10]. 

The increased prevalence of asthma has been accompanied 
by a significant increase in the number of ED visits and 
hospitalizations due to asthma [10,11].  In the United States, the 
ED visits or hospitalizations rates in African Americans were 
found 3 times higher than those reported for non-Hispanic whites 
[10]. The age-adjusted mortality rates due to asthma were more 
than 3 times greater for urban African Americans than for whites 
[12].

In a report of the Israel National Institute for Health Policy 
Research [13], the rates of asthma were found twice higher 
among low-income Israeli population compared to higher income 
segments of the population.  These differences were considered 
related to physical living conditions and specific way-of-life 
characteristics and behaviors.  The rates of patients receiving 
prophylactic treatment for asthma were around 10% lower among 
the low-income patients. 

In the Negev region of southern Israel two populations of 
children live side by side: Jewish children, largely urban with 
lifestyle comparable to a Western population and Bedouin 
children (a population formerly composed of desert nomads and 
now in transition to a Western lifestyle).  The disease patterns and 
rates differ between these two populations, but both have access 
to the same medical services (both clinics and hospitalization 
services) [14-16]. Studies on factors explaining the socioeconomic 
disparities in health within ethnic minorities in Israel are scarce 
[17, 18]. 

This study aimed to determine the possible ethnic disparities 
in access to emergency medical services and in quality of care 
among Bedouin and Jewish children >1 year of age with AE treated 
at the PED of the Soroka University Medical Center in southern 
Israel, with the use of a 2-year (2012-2013) representative patient 
sample.  The study aimed to determine if ethnic differences exist in 
some or all asthma management characteristics among these two 
pediatric populations and will try to explain the patterns of visits 
with AE among children in Southern Israel using the disparities 
identified.

Patients and Methods

Study population and settings
Soroka University Medical Center is the only general hospital 

in the Negev region of southern Israel and provides primary 

and tertiary health services to the entire population (>700,000 
inhabitants, of them around 250,000 children) of the region [15].  
The PED of the hospital provides care to >35,000 children aged 
0-18 years/year, of them >1000 cases are diagnosed as AE.  

Medical insurance in Israel for children is universal and is 
provided free of charge. There are no financial or other barriers 
for health-care service use in the region.  Overall treatment 
policies are identical in the 2 populations since drug formulations, 
prices, and availability of drugs is the same at all General Health 
Insurance Plan clinics.  Criteria for referral to a hospital are also 
similar [16-18].

Study conduct
Data collection was conducted during 1st January 2012 to 

31st December 2013.  The research protocol was approved by 
the Ethics Committee of the Soroka University Medical Center.  
A standardized, structured bilingual (Hebrew and Arabic) 
questionnaire was completed by the patients’ parents at the time 
of sampling (visit at PED) and/or by phone during a 2 weeks-
period after the PED visit (Appendix 1).  The questionnaire 
asked specifically on sociodemographic data, asthma history, 
pre-exacerbation history, access and availability of emergency 
medical services, severity of asthma, PED disposition, length of 
hospitalization and recommended prophylaxis at discharge (see 
detailed questionnaire in Appendix 1). 

Data analysis
Results were analyzed using the Statistical Package for the 

Social Sciences for Windows (SPSS version 15.0 and above) 
software package.  Differences between the 2 populations were 
evaluated using the student t-test for continuous variables such 
as time from onset of symptoms to arrival to PED and using one-
way ANOVA when comparing more than 2 populations.  Univariate 
analysis, i.e. Chi-square (c2) was used to test statistical significance 
of differences for dichotomous variables.  A two-sided P value of 
<0.05 was considered significant and appropriate odds ratios 
were calculated with 95% Confidence Intervals. 

Results

Overall, 1231 children aged <18 years who visited the PED 
with an AE episodes were identified.  Completed interviews 
providing information on the management of the AE event were 
obtained in 1132 children (the study population).  The remaining 
99 were ineligible, being unreachable because of disconnected, 
nonworking or wrong telephone numbers.  None of the parents 
approached at the PED refused to complete the questionnaires. 

Of study patients, 699 (61.7%) were of Bedouin ethnicity and 
433 (38. 3%) were of Jewish ethnicity.  There were 734 (64.8%) 
males and 398 (35. 2%) females.  Mean age was 55.55 months, 
with no difference between the Bedouin and Jewish children 
(P=0.26).  The highest number of patients was recorded in the 1-2 
years age group (324, 28.6%, with 197, 28.2%, Bedouin patients 
and 127, 29.3%, Jewish patients).  Overall, there were 772 (68.2%) 
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in the age group 1-4 years (479, 68.5% and 293, 67.7% Bedouin 
and Jewish patients, respectively). 

No background medical conditions were reported in 945 
(83.5%) patients.  The number of children with background 
medical conditions was higher in Bedouins compared with 
Jewish patients (170/699, 24.3% vs. 58/433, 13.4%, P<0.001).  
Hematological (30 children), neurological (27), cardiovascular 
(23), allergic-immunologic and respiratory conditions (22 in each 
group) were the most commonly diagnosed conditions. 

More Bedouin parents had no high school and beyond education 
(Table 1).  The unemployment rates were higher among Bedouin 
fathers compared with the Jewish ones (13.3% vs. 6.9%, P<0.001); 
84.6% of the Bedouin mothers were not working.  The household 
income was higher in Jewish families; a household income <5000 
Israeli shekels (around 1500 American dollars) was reported in 
46.5% Bedouin families vs. 8.2% Jewish families.  More Bedouin 
fathers were smokers compared with Jewish fathers; more Jewish 
mothers smoked compared with Bedouin mothers.  Both parents 
were smoking more frequently in the Jewish families compared 
with the Bedouin families (P<0.001).

Table 1: Parental education, working status, family income and smoking habits.

Bedouins Jews P value Total

Father education N=693 N=408 N=1101

<8 school years 294 (42.4) 10 (2.5) <0.001 304 (27.6)

12 years (high school) 353 (50.9) 295 (72.3) <0.001 648 (58.9)

Some college 15 (2.2) 28 (6.9) <0.001 43 (3.9)

College graduate 26 (3.8) 65 (15.9) <0.001 91 (8.3)

Postgraduate 5 (0.7) 10 (2.4) 0.02 15 (1.4)

12 years or more 399 (57.6) 398 (97.5) <0.001 797 (72.4)

Mother education N=695 N=419 N=1114

<8 school years 405 (58.3) 6 (1.4) <0.001 411 (36.9)

12 years (High school) 229 (32.9) 299 (71.4) <0.001 528 (47.4)

Some college 19 (2.7) 22 (5.3) 0.04 41 (3.7)

College graduate 40 (5.8) 73 (17.4) <0.001 113 (10.1)

Postgraduate 2 (0.2) 19 (4.6) <0.001 21 (1.8)

12 years or more 290 (41.7) 413 (98.6) <0.001 703 (63.1)

Father working status N=693 N=406 N=1099

Not working 92 (13.3) 28 (6.9) 0.001 120 (10.9)

Working 601 (86.7) 378 (93.1) 979 (89.1)

Mother working status N=694 N = 413 N=1107

Not working 587 (84.6) 56 (13.6) <0.001 643 (58.1)

Working 107 (15.4) 357 (86.4) 464 (41.9)

Family income (IS)* N=649 N=380 N=1029

0-5000 302 (46.5) 31 (8.2) <0.001 333 (32.4)

5000-10,000 326 (50.2) 258 (67.9) <0.001 584 (56.8)

10,000-15, 000 21 (3.2) 91 (23.9) <0.001 112 (10.9)

Father smoking N=689 N=423 N=1112

Smoker 464 (67.3) 169 (40.0) <0.001 633 (56.9)

Nonsmokers 225 (32.7) 254 (60.0) 479 (43.1)

Mother smoking N=689 N=423 N=1112

Smokers 25 (3.6) 82 (19.4) <0.001 107 (9.6)

Nonsmokers 664 (96.4) 341 (80.6) 1005 (90.4)

Father and mother N=689 N=423 N=1112

Smokers 474 (68.8) 191 (45.2) <0.001 665 (59.8)

Nonsmokers 215 (31.2) 232 (54.8) 447 (40.2)
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Overall, 52.4% of the patients received at home the first 
treatment for the present AE attack.  More Jewish children received 
at home their initial treatment compared with Bedouin children 
(57.7% vs. 49.1%, P<0.001).  More Bedouin children approached 
an HMO community clinic for the initial treatment (36.8% vs. 
25.3%, P=0.005).  More Bedouin children were initially treated by 
private physicians compared with Jewish children (5.9% vs. 2.9%, 
P=0.01); 9.5% of the patients did not receive any anti-asthmatic 
treatment before their PED visit. 

The mean period from first asthma symptoms till the 
first medical service received were 28.4 ± 38.5 hours, with no 
differences between Jewish and Bedouin patients or between 
patients living in towns or in rural settlements.  The number of 
patients with a referral letter from their community physician was 
higher among Bedouin children compared with Jewish children 
(90.4% vs. 79.7%, P<0.01).  The patients were referred to PED by 
pediatricians (82.8%), general practitioners (5.9%) and family 
medicine specialists (5.2%). 

Mean time of arrival to PED was 48.62 ± 56.12 hours and was 
longer in patients living in towns compared with patients living in 
rural areas.  No differences were found in the time of arrival at the 
PED between the Bedouin and Jewish children, with no relation 
between their living areas.   

Overall, 374/1132 (33%) patients were discharged.  More 
Jewish patients were discharged compared with Bedouin 
patients (188, 43.4% vs. 186, 26.6%, P<0.001). The duration of 
hospitalization was longer in Bedouin children compared with 

Jewish children (1.94 ± 3.82 days vs. 1.51 ± 1.1 days, P=0.09).  Six 
patients were admitted to PICU (5 Bedouin and 1 Jewish patient).  

The mean age at the first asthma episode was 20.2 months, 
with no differences between the Bedouin and Jewish children 
(Table 2).  No differences were recorded between the number 
of Bedouin and Jewish children who developed the first asthma 
episode in the various age groups analyzed.  Three hundred and 
three (26.8%) patients were hospitalized for an AE during the 
previous year, with no differences between Bedouin and Jewish 
children.  Four hundred and nine (36.1%) visited at least once at 
the PED during the previous year.  Overall, 1056 (95.7%) patients 
visited HMO community clinics during the last year, with a 
significantly higher number of visits reported in Bedouin children 
compared with Jewish children (676, 98% vs. 380, 92%, P<0.001); 
247 (22%) patients visited a pulmonary disease specialist during 
the previous year with no differences between Bedouin and 
Jewish children.  One single visit to a pulmonary disease specialist 
was reported more frequently in Jewish patients (19.1% vs. 12.6% 
P=0.004) and 3 visits were reported more in Bedouin children 
(1.9% vs. 0.2 %, P=0.03).  Most of the study patients (909, 80.3%) 
received treatment with β-agonists during the previous 3 months, 
with no differences between Bedouin and Jewish children; 779 
(68.8%) received inhaled steroids with a trend for a more frequent 
use among the Jewish patients (311, 71.8% vs. 468, 67%, P=0.09); 
825 (76.2%) were treated with short oral steroid courses during 
the previous year, more frequently in Bedouin children compared 
with Jewish children (533, 79.4% vs. 292, 71%, P=0.002). 

Table 2: Disease history and treatment of enrolled patients (N= no. of patients evaluated).

Bedouins Jews P value Total

Age at first episode N=618 N=377 N=995

Mean (months) 19.8 20.92 0.45 20.2

<1yr 229 (37.1) 135 (35.8) 0.5 364 (36.6)

1-2 yr 166 (26.8) 102 (27.1) 0.94 268 (26.9)

2-4 yr 102 (16.5) 68 (17.9) 0.64 170 (17.0)

>4 yr 121 (19.6) 72 (19.1) 0.74 193 (19.4)

Hospitalization for asthma during last year N=696 N=433 N=1129

198 (28.4) 105 (24.2%) 0.12 303 (26.8%)

ED visits with asthma during last year N=699 N=433 N=1132

≥ 1 visit 266 (38.1) 143 (33.0) 0.09 409 (36.1)

1 visit 147 (20.1) 82 (18.9) 0.39 229 (20.2)

2 visits 64 (9.2) 23 (5.3) 0.02 87 (7.7)

3 visits 25 (3.6) 18 (4.2) 0.62 43 (3.8)

>3 visits 30 (4.3) 20 (4.6) 0.8 50 (4.4)

Visits at HMO community clinics during last year N=690 N=413 N=1103

≥ 1 visit 676 (98.0) 380 (92.0) <0.001 1056 (95.7)

1 visit 140 (20.3) 60 (14.5) 0.07 200 (18.1)

2 visits 150 (21.7) 95 (23.0) 0.12 245 (22.2)
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3 visits 160 (23.2) 94 (22.8) 0.87 254 (23.0)

>3 visits 226 (32.8) 131 (31.7) 0.72 357 (32.4)

Visits at pulmonary disease specialist during last year N=696 N=429 N=1125

≥ 1 visit 145 (20.8) 102 (23.8) 0.25 247 (22.0)

1 visit 88 (12.6) 82 (19.1) 0.004 170 (15.1)

2 visits 31 (4.5) 12 (2.8) 0.21 43 (3.8)

3 visits 13 (1.9) 1 (0.2) 0.03 14 (1.2)

>3 visits 13 (1.9) 7 (1.6) 0.77 20 (1.8)

Beta-agonists during last 3 months N=699 N=433 N=1132

571 (81.7) 338 (78.1%) 0.14 909 (80.3)

Inhaled steroids (Budicort) during last year N=699 N=433 N=1132

468 (67.0) 311 (71.8) 0.09 779 (68.8)

Short PO steroid course during last year: N=671 N=411 N=1082

≥ 1 visit 533 (79.4) 292 (71.0) 0.002 825 (76.2)

1 course 114 (17.0) 76 (18.5) 0.53 190 (17.6)

2 courses 238 (35.5) 133 (32.4) 0.3 371 (34.3)

3 courses 105 (15.6) 49 (11.9) 0.09 154 (14.2)

4 courses 25 (3.7) 5 (1.2) 0.02 30 (2.8)

Over 5 courses 51 (7.4) 29 (6.9) 0.57 80 (7.5)

Mean±SD 2.17±2.7 1.90±2.61 0.05 2.08±2.77

Spacer availability at home N=699 N=433 N=1132

362 (51.8) 288 (66.5) <0.001 650 (57.4)

Nebulizer availability at home N=699 N=433 N=1132

466 (66.7) 361 (83.4) <0.001 827 (73.1)

Table 3 describes the patient’s asthma history during the last 
100 days prior to the present AE attack.  The mean (± SD) number 
of days without symptoms during the last 100 days was 91.1±13.8, 
with no difference between Bedouin and Jewish children.  Only 5 
of the enrolled children reported <10 days without symptoms 
during this period.  The mean (± SD) number of visits to 

community HMO clinics due to asthma symptoms was 1.73±1.74 
visits, with no difference between the 2 ethnic populations.  The 
Jewish children has more days with moderate or severe disease, 
used more Montelukast prophylaxis, more inhaled steroids and 
received more combination therapy (Montelukast + inhaled 
steroids) compared with Bedouin children. 

Table 3: Asthma history (symptoms) during last 100 days before presenting with asthma exacerbation.

Bedouins Jews P value Total

N=692 N=426 N=1118

Days w/o symptoms 91.0±14.4 91.2±12.9 0.82 91.1±13.8

0-10 3 (0.4) 2 (0.5) 1.0 5 (0.4)

11-30 16 (2.3) 5 (1.2) 0.17 21 (1.9)

31-60 15 (2.2) 10 (2.3) 0.84 25 (2.2)

61-100 658 (95.1) 409 (96.0) 0.47 1067 (95.4)

No. visits to community HMO  with asthma symptoms N=692 N=423 N=1115

Median 1.74±1.73 1.73±1.75 0.93 N=1115

1.0 1.0 1.0

No. days with moderate /severe disease N=690 N=426 N=1116

Median 2.04±3.66 3.08±4.90 <0.001 2.43±4.20

1.0 1.0 1.0

Monteleukast only N=699 N=433 N=1132
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60 (8.6) 66 (15.2) <0.001 126 (11.1)

Inhaled steroids (Budicort) only N=699 N=433 N=1132

106 (15.2) 99 (22.9) <0.001 205 (18.1)

Monteleukast + Inhaled steroids N=699 N=433 N=1132

17 (2.4) 21 (4.8) 0.03 38 (3.4)

Inhaled steroids + long acting beta-agonists (Symbicort) N=699 N= 433 N=1132

20 (2.9) 2 (0.5) 0.004 22 (1.9)

Use of beta-agonists only for ≥3 weeks* continuously or intermittently N= 699 N= 433 N=1132

9 (1.3) 16 (3.7) 0.007 25 (2.2)

N= no. of patients evaluated

*IS=Israeli shekels

Seven hundred and seventeen (63.3%) received the initial 
antiasthmatic therapy at home, more common in Jewish children 
than in Bedouin children (297, 68.6% vs. 420, 60.1%, P=0.004) 
(Table 4).  More Jewish patients received home therapy with short 
acting β-agonists compared with Bedouin children (287, 66.3% 
vs. 413, 59.1%, P=0.015); 567 (50.1%) received treatment at 

the HMO community clinics (more Bedouin patients compared 
with Jewish patients: 55.5% vs. 41.3%, P<0.001).  More Bedouin 
patients received steroids (oral or injectable, 28.5% vs. 19.6%, 
P=0.001) and short acting β-agonists (47.9% vs.35.1%, P<0.001) 
compared with Jewish patients. 

Table 4: Asthma history (symptoms) during last 100 days before presenting with asthma exacerbation.

Home treatment HMO community clinic treatment

Bedouins
N=699 Jews     N=433 P value Total       

N=1132
Bedouins         

N=699
Jews      

N=433 P value Total
N=1132

Received treatment 420 (60.1) 297 (68.6) 0.004 717 (63.3) 388 (55.5) 179 
(41.3) <0.001 567 (50.1)

Steroids (PO or injectable) 83 (11.9) 66 (15.2) 0.103 149 (13.2) 199 (28.5) 85 
(19.6) 0.001 282 (25.1)

Short acting beta-agonists (Bricalin, Ventolin) 413 (59.1) 287 (66.3) 0.015 700 (61.8) 335 (47.9) 152 
(35.1) <0.001 487 (43.0)

High-dose inhaled steroids 0 (0.0) 3 (0.7) 0.056 3 (0.3) 2 (0.3) 2 (0.5) 0.64 4 (0.4)

Use of aerochamber 8 (1.1) 17 (3.9) 0.002 25 (2.2) 5 (0.7) 6 (1.4) 0.35 11 (1.0)

Use of inhaler (electric device) 23 (3.3) 22 (5.1) 0.134 45 (4.0) 8 (1.1) 1 (0.2) 0.16 9 (0.8)

Oxygen 0 (0.0) 0 (0.0) - - 73 (10.4) 35 
(8.1) 0.19 108 (9.5)

One hundred and seventy-six (15.5%) patients were 
transported to ED by ambulance, with no difference between 
Bedouin and Jewish children (14.6% vs. 17.1%, P=0.26).  Oxygen 
was administered during transport to 97.1% of the patients, 
with no difference between Bedouin and Jewish children (98.0% 
vs.95.8 %, P=0.65).

The oxygen saturation was examined at PED in 1131 (99.9%); 
the mean (±SD) oxygen saturation measured was higher in Jewish 
patients compared with Bedouin ones (92.92 ± 3.55 vs. 91.83± 
4.38, P<0.001).  No differences were recorded in the percentages 
of short acting β-agonists (537, 76.8% in Bedouins vs. 343, 79.2% 
in Jewish children, P=0.35) and inhaled or oral steroids (412, 
59.4% in Bedouins vs. 260, 60.6% in Jewish children, P=0.68) 
used.  Chest X-rays were performed in 580 patients (371, 53.1% 
Bedouins vs. 209, 48.3% Jewish patients, P=0.12).

Preventive therapy was recommended in 681 (60.2%) 
patients), with no differences between Bedouin (58.4%) and 
Jewish (53.0%) children.  Inhaled and oral steroids were 
prescribed in 789(69.7%) and 1130(99.8%) of the patients, with 
no differences between Bedouin and Jewish children.  Montelukast 
and long-acting β-agonists were prescribed in 93(8.2%) and 
24(2,1%) patients, with no differences between Bedouin and 
Jewish children.

Discussion
Despite changes in medical technology and major progress 

in health care, minorities have continued to suffer from excess 
mortality for several common health conditions despite 
improvements in the socioeconomic status [19-21].  Lack of access 
to adequate medical care may lead to greater disease severity 
upon presentation to the ED, and therefore may account to some 
extent for higher rates of mortality and morbidity [22].  
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The objectives of this study were to determine the existing 
disparities in asthma management in children at the levels of 
the community initial treatment and the PED, to reveal general 
causes accounting for such disparities and to propose strategies 
for change and areas where future research is needed.  We showed 
in the present study that:  

I.	 More than 60% of the patients treated for acute 
exacerbation of asthma were of Bedouin ethnicity and the 
majority of the children were <1-4 years of age; 

II.	 The Bedouin households had more smokers and a 
lower income, and the parents were less educated and more 
unemployed compared with Jewish households;

III.	 No differences were recorded between Bedouin and 
Jewish children in access to care in respect to accessibility 
of medical services in the community and at PED and in 
transportation to these facilities;

IV.	 More Bedouin children did not receive anti-asthmatic 
prophylaxis, had more previous visits to community clinics 
during the last year, did not receive immediate home treatment, 
were initially treated by private physicians and received the 
first anti-asthmatic treatment only in the community clinics;

V.	 More Bedouin children received steroids and short-
acting beta-agonists in the community compared with the 
Jewish children;

VI.	 More Bedouin children had lower oxygen saturation 
levels at PED and were hospitalized compared with the Jewish 
children;

VII.	 No differences were recorded between Bedouin and 
Jewish patients in the treatments with inhaled beta-agonists 
and oral steroids at PED;

VIII.	 Short-term therapy with inhaled and oral steroids and 
anti-asthmatic prophylaxis were recommended at discharge 
in around 60% patients, with no differences between Bedouin 
and Jewish children. 

No differences were recorded in our study between the 2 
ethnic populations studied regarding the access to care to medical 
services in the community and at PED, in transportation to 
these facilities and in accessibility to various investigations and 
to anti-asthmatic treatment provided at all levels.  We should 
explain that in Israel a national health insurance law exists and all 
citizens, including Bedouin Moslem citizens, are well insured.  The 
accessibility to primary and consulting health care services is very 
high and could not confound our results.

We found that non-adherence to asthma standard of 
care guidelines and lack of personalized action programs in 
community and pulmonary disease specialists’ clinics, ED and at 
discharge emerged as major management concerns in both ethnic 
populations.  Specifically, the overall percentages of patients 
receiving prophylaxis during the period preceding the AE were low.  

Additionally, the overall referral rates to pulmonary specialists 
were low, both before and after the PED visit.  Although the topic 
of providing an individualized disease management program (at 
the community level, at discharge from ED or from hospitalization 
or by a pulmonary specialist) was not dealt in the questionnaire 
used, the details revealed by the questionnaire used in our study 
showed a considerable lack of uniformity in the management of 
AE episodes and in the follow-up recommendations received by 
the patients.  

Guidelines for asthma management from several national 
asthma education and prevention programs are available [23-25] 
but have not been yet appropriately integrated into primary care 
[26].  Undertreatment of asthma, as demonstrated by low rates 
of inhaled corticosteroids use, has been consistently observed in 
children and adults in urban and nonurban settings.  In a study 
examining differences in the effectiveness of an interventional 
management program in 2,362 children (including an initial 
parental survey related to diagnosis, a clinician evaluation 
form on disease severity and a management plan according to 
disease severity), the initial hospitalization rates were high and 
subsequently decreased by 53% for black children and 33% for 
Hispanic children after the intervention [27].  The PED visits 
decreased for Hispanic patients, the outpatient visits decreased for 
both black and Hispanic children and the inhaled corticosteroids 
prescription rates increased significantly for both populations 
after the initiation of the program. 

The available clinical guidelines for asthma management do 
not include separate standards for children, but there is consensus 
that most steps involved in asthma care are similar across the 
age spectrum.  Many guidelines recommendations (like need 
for assessment of asthma control status, evaluation of asthma 
symptoms severity, administration of oral/intravenous steroids 
within 1 hours of presentation, need for a structured discharge 
plan in hospitalized patients and need for follow-up examination 
following discharge) are directly relevant to the management 
of children with AE.  However, it is understandable that some 
of these recommendations may not be practical and achievable 
targets for all asthma patients. Scribano et al. [28] attempted to 
measure provider adherence to PED clinical practice guidelines 
and to determine factors associated with provider nonadherence, 
in a prospective cohort study of 369 children with AE seen in 
PED during 1998-1999 and requiring hospitalization.  Sixty-eight 
percent of the patients were managed with complete adherence to 
the guidelines.  Of the 32% with some form of nonadherence, most 
(63%) were children >6 years.  

In the present study, short-acting beta-agonists were 
recommended at discharge (from PED or from hospitalization) 
in more than 99% of the patients and preventive therapy was 
recommended in 60.2% patients, with no differences between 
Bedouin and Jewish children.  Inhaled and oral steroids were 
prescribed at discharge in 69.7% and 99.8% of the patients, with 
no differences between Bedouin and Jewish children. 
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Smith et al. [29] conducted telephone interviews with 
parents of children with persistent asthma, described the rates 
of suboptimal control and controller medication underuse and 
tried to identify potentially modifiable parental behaviors and 
beliefs associated with these outcomes.  Thirty-seven percent 
of the children were found to have suboptimal asthma control, 
more commonly in Hispanic children (51%) than in black (37%) 
or white (32%) children.  In multivariate analyses, suboptimal 
control was associated with potentially modifiable factors 
including low parental expectations for symptom control and high 
levels of worry about competing household priorities [29].  Peled 
et al. [30] analyzed the database from the largest HMO in southern 
Israel and a list of six markers ((>55 days of relievers’ treatment, 
dispensation of >1 long-acting agonist with no other treatment, 
high frequency of drug treatment changes, >15 dispensations of 
controllers/year, high ratio of reliever to controller prescriptions 
and >30 tablets of beta-agonist/year) was created in order 
to define inadequate pharmaceutical treatment of childhood 
asthma.  The clinics with a high percentage of children for whom 
the treatment provided was not in adherence with the clinical 
guidelines were located.  The authors reported that 81% of the 
children were found to have at least 1 marker for inadequate 
treatment; 17.5% were found to have >1 marker [30].

Most guidelines recommend the provision of a written 
discharge plan with instructions for medications and follow-up 
until revision by the regular provider.  The usefulness of such 
discharge plans was analyzed in several studies, most them 
showing clear improvement in health outcomes when combined 
with self-management education and regular medical review [31-
34]. 

The main limitation of our study resides in the way the 
information summarized in the questionnaires was obtained.  
When inquiring about disease history and previous medical 
management, access to care and the medical management of 
the AE, we relied mainly on information obtained from patients’ 
parents.  However, the complete information on the medical 
management at PED and during hospitalization were extracted 
from the pediatric departments’ files and was, therefore, reliable. 

Conclusion
In conclusion, we found in the present study that suboptimal 

asthma prophylaxis, insufficient disease control and underuse 
of controller medication were associated with ethnic and 
socioeconomic disparities, although no differences were recorded 
in access to care and delivery of care, both at community clinics and 
ED as well.  Non-adherence to asthma standard of care guidelines 
and lack of personalized action programs in community clinics, ED 
and at discharge emerged as major management concerns in both 
ethnic populations. The solution for asthma disparities seem to 
be related to a multidisciplinary approach involving nonmedical 
and medical professionals, tailored approaches with patients and 
families in order to identify needs and risk factors, more research 
and better use of care delivery and financial systems [35].
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