Differences in the prevalence of asthma
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Background: Thereis evidence that the prevalence of asthmais higher in Jewish schoolchildren than in Arab schoolchildren.
It is not clear to what extent other risk factors explain these differences.

Objective: To evaluate whether the population group differences in the prevalence of asthma and current wheeze remain after
adjustment for several potential risk factors.

Methods: A national survey of 10,057 13- to 14-year-old schoolchildren was carried out in Israel in 1997. There were 7,436
Jewish children and 2,621 Arab children. Differences in the two population groups were examined while controlling for
demographic and environmental factors such as: sex, parental education, parental smoking and asthma, crowding, and presence
of older siblings.

Results: The prevalence of asthma and current wheeze was significantly higher in Jewish children compared with Arab
children. The asthma prevalence was 7.8% for Jewish children and 4.9% for Arab children (P = 0.001), and prevalence of current
wheeze was 20.7 and 10.1%, respectively (P = 0.001). After adjustment for demographic and environmental factors, the
prevalence of asthma and current wheeze was still increased in the Jewish population (odds ratios: 1.51; 95% confidence interval
[CI] = 1.06 to 2.15; 2.15 95% CI = 1.70 to 2.73, respectively). History of asthma in parents and residence in arural area were
significant risk factors for asthma and current wheeze. In addition, the presence of less than three older siblings was a significant
risk factor for asthma, and female sex, ever having pets, and maternal smoking were significantly associated with current wheeze.

Conclusions: The differences between Jewish and Arab children were not explained by the studied factors. Genetic factors,
different environmental exposure, and nutritional habits should be studied to further explain the differences between these

populations.

INTRODUCTION

Racia differences in the prevalence of asthma have been
reported in several studies.’® In the United States, asthma
prevalence and asthma mortality are more common in black
children than in white children.*** In Singapore, Malay and
Indian populations have more severe asthma symptoms than
Chinese residents.® In some studies, race remained a signifi-
cant predictor of asthma after adjustment for other risk factors
for asthma, including crowding, parental smoking, urban
residency, and parental education.>34
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In a study carried out in 1990 in Israel among 6- to
7-year-old schoolchildren, asthma was found to be more
prevalent in Jews than in Arabs.® The prevalence of asthma
was 7.7% in Jewish children living in urban areas and 6.5%
in those living in rural areas. Asthma prevalence was 2.7 and
1.8% in Arab children living in urban and rural areas, respec-
tively.® Results of alarge national study of 13- to 14-year-old
schoolchildren in 1997 showed that the prevalence of asthma
was 50% higher in the subsample of Jewish children, and the
prevalence of asthma symptoms was twice that of the sub-
sample of Arab children.”

Most studies have found a significantly higher prevalence
of asthma in children of parents of lower social class.'4®
Because the socioeconomic status (SES) of Arabsin Isragl is
generaly low, the direction of the difference in asthma prev-
alence between Jews and Arabs is somewhat unexpected. Itis
not known how much of this difference reflects a greater
exposure of Jewish schoolchildren to environmental risk fac-
tors for asthma and how much may be attributed to a genetic
component that makes the Jewish population more suscepti-
ble to asthma.
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Identification of social and environmental factors that con-
tribute to the observed population differences is im-
portant and can provide clues to prevention and more effec-
tive treatment.

In this study, we expanded the analyses of the 1997 na-
tional survey. The aims of the present study were to identify
risk factors for asthma and current wheeze and to evaluate
whether the differences in prevalence of asthma and current
wheeze between Jews and Arabs remain after adjustment for
these risk factors.

MATERIALS AND METHODS

Sampling Strategy

The data were collected as part of a national study of the
prevalence of asthma, asthma symptoms, and alergy in
schoolchildren across Israel carried out in 1997. A detailed
description of the study methods is given elsewhere.” In
summary, the study was conducted on a representative sam-
ple of 13- to 14-year-old schoolchildren from 141 schools
chosen at random from alist of schools provided by the | srael
Ministry of Education. Because Jewish children and Arab
children generally attend separate schools, sampling was per-
formed separately for each population group. The parents of
the children in the selected schools received an explanatory
letter with areply slip to return if they did not want their child
to participate in the study. Children who were absent from
school on the day of the study were asked to complete the
questionnaire on a specified day in the following month.

Questionnaire

We used the International Study of Asthma and Allergiesin
Childhood (ISAAC) standard core questionnaire for wheez-
ing and asthma.® To this we added questions regarding de-
mographic and physical factors such as the child's sex,
weight, height, country of birth, area of residency, population
group (Jewish or Arab), number of siblings, and parental age.
To alow comparison of the results of the present study with
other studies that did not use the ISAAC questionnaire, we
added a question to read as follows: “Do you have asthma or
spastic bronchitis?’ The social and environmental factors that
were studied included parental education (number of years at
school), number of people residing at home, number of rooms
in household, presence of furry pets, and parental smoking.
The children were also asked whether either parent had a
history of asthma. All questionnaires were completed in the
classroom, and teachers were instructed not to help the chil-
dren with the answers. The questionnaire was given to each
group of children in their native language. To assure similar-
ity in the interpretation of different questions, the question-
naire was translated from Hebrew to Arabic and then back to
Hebrew. All responses were anonymous.

Definitions
Children who answered “yes’ to the question: “Do you have

asthma or spastic bronchitis?” were considered to have
asthma, and those who had wheezing in the past 12 months

were considered to have “current wheeze.” The term “ spastic
bronchitis’ was used because that is more commonly used by
the public for asthma. In accordance with the definition of
the Israel Ministry of Interior Affairs, areas of residence
with <2,000 inhabitants were considered rural, and those
with 2,000 or more residents were considered urban. An
index of crowding was defined as the number of people
residing in the household divided by the number of rooms
(excluding bathrooms).

Satistical Analyses

Stetistical analyses were performed using the SAS package
(version 6.12, SAS, Cary, NC). Comparisons between the
prevalence of asthma and current wheeze by sex, place of
residence, presence of older siblings, parental education, his-
tory of asthmain either parent, and other potential risk factors
were carried out using the y? test, and odds ratios (ORs) were
calculated. To evaluate the association between population
group and asthma and current wheeze (as dichotomous de-
pendent variables) while controlling for other possible risk
factors, the multiple logistic regression model was used, and
adjusted ORs were calculated.

RESULTS

There were 10,057 complete questionnaires available for
analysis; 7,436 were from Jewish children (73.9%), and 2,621
were from Arab children (26.1%). Response rate was 85.0%
for Jewish children and 91.1% for Arab children. Table 1
summarizes some of the characteristics of the two study
populations. As can be seen, parental level of education was
significantly higher among Jews compared with Arabs, and
there were significantly more Arab children living in more
crowded conditions. Arab children had three or more older
siblings significantly more often than Jewish children. Ma
ternal age at the child’s birth was significantly lower among
Arabs. Although paternal smoking was significantly more
common among Arabs, the opposite was found for maternal
smoking.

Prevalence of Asthma by Selected Risk Factors

A total of 7.8% of the Jewish children reported having
asthma, compared with 4.9% of the Arab children (OR: 1.65;
95% confidence interval [Cl]: 1.35to 2.02; P = 0.001). The
prevalence and crude odds ratio for asthma by selected risk
factors are shown in Table 2. Living in urban areas, ever
having pets, maternal smoking, history of asthmain parents,
low parental education (less than 12 years), and the presence
of less than three older siblings were significantly associated
with increased risk for asthma.

Current Wheeze by Selected Risk Factors

Jewish children had a significantly higher prevalence of cur-
rent wheeze (20.8%) compared with Arab children (10.0%;
OR: 2.34; 95% Cl: 2.03 to 2.69; P = 0.001). The prevalence
and crude odds ratios for current wheeze by selected risk
factors are shown in Table 2. Female sex, living in urban
areas, having ever had pets, maternal smoking, history of
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Table 1. Characteristics of Study Participants by Population Group

Characteristic Jews (%) Arabs (%) P

Sex

Male 3639 (48.9) 1351 (51.5) 0.02

Female 3797 (561.1) 1270 (49.5)
Maternal age at child’s birth

=20 539 (7.9) 384 (18.2)

21-30 4525 (66.9) 1340 (63.6) 0.001

>30 1699 (25.2) 384 (18.2)
Body mass index

=18.5 3005 (52.3) 712(38.9) 0.001

>18.5 2735 (47.7) 1119 (61.1)
Area of residence

Urban 6300 (84.7) 2200 (87.4) 0.001

Rural 1139 (15.3) 318(12.6)
Pets

Ever had 5459 (75.5) 1250 (54.4) 0.001

Never 1767 (24.5) 1047 (45.6)
Paternal smoking

Yes 2632 (36.7) 1481 (59.9) 0.001

No 4546 (63.3) 990 (40.1)
Maternal smoking

Yes 1815(25.3) 134 (5.4)  0.001

No 5363 (74.7) 2337 (94.6)
History of asthma in parents

Yes 565 (7.6) 92 (3.5)  0.001

No 6871 (92.4) 2529 (96.5)
Crowding (no. per room)

=1 4071 (57.8) 593 (24.1) 0.001

>1 2969 (42.2) 1872 (75.9)
Maternal education (years)

<12 1190 (16.3) 1744 (67.2)

=12 6121 (83.7) 850 (32.8) <0.001
Paternal education (years)

<12 1547 (21.2) 1522 (58.5)

=12 5712 (78.8) 1081 (41.5) <0.001
Presence of older siblings

<3 5790 (86.9) 1349 (60.8) 0.001

=3 903 (13.1)  871(39.2)

asthma in parents, living in less crowded conditions (= 1
person per room), parental low education, and the presence of
less than three older siblings were significantly associated
with current wheeze.

Prevalence of Asthma in Children with Wheeze

Jewish males with current wheeze had asthma significantly
more often (32.5%), compared with Jewish females (23.7%;
P = 0.03), Arab males (22.3%; P = 0.03), and Arab females
(21.8%; P = 0.03). There were no significant differencesin
the prevalence of asthma between the other subgroups (Jew-
ish females vs Arab males or females, and Arab males vs
Arab females).

Multiple Regression Analysis

Tables 3 and 4 provide the results of multiple logistic regres-
sion analysis. After adjustment for various risk factors, pop-
ulation group remained a significant risk factor for asthma

and current wheeze. The magnitude of the association did not
change substantially; the adjusted odds ratios were 1.51 for
asthma (95% Cl: 1.06 to 2.15) and 2.15 (95% CI: 1.70 to
2.73) for current wheeze. Living in a rura area and parental
history of asthma remained significant risk factors for asthma
and current wheeze. Having less than three older siblings was
a significant risk factor for asthma, whereas femae sex,
having ever had pets, and maternal smoking were significant
risk factors for current wheeze but not for asthma. The most
prominent risk factor associated with both asthmaand current
wheeze was a history of asthmain parents (adjusted OR: 3.69
for asthma and 2.26 for current wheeze).

To examine whether the risk factors had a different impact
on the two groups, we analyzed the data by population group
and by sex. A history of asthma in parents was the most
remarkable risk factor that was significant for all subgroups.
The odds ratios for asthma associated with parental history of
asthma were of the same magnitude for Jewish males and
females (3.07 and 3.94, respectively) and were higher for
Arab males and females (21.4 and 9.29, respectively). Similar
results were obtained for current wheeze. The odds ratios for
current wheeze in Jewish males and females were 2.36 and
1.98, respectively, and 3.78 and 6.15 for Arab males and
females. Living in an urban area remained a significant risk
factor only in Jewish males, and the presence of less than three
older siblings remained a significant risk factor in Jewish and
Arab males. However, the trend was similar in al subgroups.
Ever having pets was a significant risk factor in Jewish and in
Arab females. Maternal smoking was a significant risk factor in
Jewish females and in Arab males. However, asimilar trend was
noted for these factors in all other subgroups.

Data analysis by ethnic group showed that female sex was
asignificant risk factor for current wheeze in Jewish children
(OR =1.35; 95% CI: 1.17 to 1.55; P = 0.0001) but not in
Arab children (OR =1.03; 95% CI: 0.68 to 1.56; P = 0.88).
Sex was hot a significant risk factor for asthma in either
Jewish or Arab children.

DISCUSSION

In this large national study, the prevalence of asthma and
current wheeze remained significantly higher in Jewish
schoolchildren compared with Arab schoolchildren after ad-
justment for several risk factors.

Higher prevalence of asthma and current wheeze have
generally been reported to be associated with lower SES.H1°
The Arab population in Isragl is, in general, of lower SES
compared with the Jewish population. In this study, lower
SES is shown by lower parental education level, more
crowded living conditions, and alarger family size (Table 1).
Therefore, the lower prevalence of asthma and current
wheezing among Arab children is somewhat surprising.
However, some studies have suggested that indicators of
higher SES, such as improved hygiene and health standards,
are associated with increased asthma prevalence.!* Heinrich
et al? showed that the prevalence of atopic diseases was
significantly higher in children from socia class 111 (in which
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Table 2. Prevalence of Asthma and Current Wheeze in Children 13 to 14 Years Old by Risk Factor

Risk Factor As(f,'/l')“a OR 95% CI P W::;:Z"(t% , OR 95% Cl P

Population group
Jews 7.8 1.65 1.33-1.99 0.001 20.8 2.29 1.99-2.65 0.001
Arabs 4.9 10.0

Sex
Male 7.3 1.09 0.92-1.25 0.26 16.1 0.78 0.70-0.86 0.001
Female 6.8 19.8

Maternal age at child’s birth
=20 6.9 0.96 0.73-1.28 0.92 17.5 0.92 0.76-1.10 0.24
21-30 7.2 18.3
>30 7.0 19.8

Body mass index
=18.5 7.0 0.97 0.83-1.18 0.72 18.4 0.94 0.85-1.07 0.33
>18.5 7.3 19.3

Area of residence
Urban 7.3 1.31 1.01-1.63 0.04 18.6 1.19 1.01-1.37 0.02
Rural 5.7 16.0

Pets
Ever had 7.6 1.38 1.10-1.60 0.001 19.9 1.55 1.40-1.80 0.001
Never 5.6 13.8

Paternal smoking
Yes 7.4 1.12 0.94-1.28 0.17 18.6 1.06 0.98-1.20 0.30
No 6.7 17.8

Maternal smoking
Yes 9.6 1.57 1.30-1.85 0.001 24.7 1.66 1.48-1.88 0.001
No 6.4 16.5

History of asthma in parents
Yes 19.2 3.59 2.92-4.48 0.001 34.5 2.61 2.20-3.09 0.001
No 6.2 16.8

Crowding (no. per room)
=1 7.3 1.11 0.97-1.15 0.28 19.7 1.24 1.11-1.37 0.001
>1 6.6 16.5

Maternal education
<12 6.3 0.82 0.67-1.00 0.06 16.4 0.76 0.72-0.94 0.003
=12 7.6 19.3

Paternal education
<12 6.0 0.79 0.65-0.96 0.02 15.7 0.79 0.69-0.89 0.001
=12 7.4 19.2

Presence of older siblings
<3 7.4 1.43 1.14-1.78 0.002 19.2 1.37 1.19-1.58 0.0001
=3 5.3 14.7

parents had >10 years of formal education) compared with
children of social class | (<10 years of parental education).

In the present study, differences between the Jewish and
Arab populations in risk factors such as parental education
and crowding could potentially account for the observed
differences in the prevalence of asthma and current wheeze.
However, after controlling for these risk factors, the differ-
ences in prevalence of asthma and current wheeze between
Jews and Arabs remain significant.

A possible explanation for these differences could be a
greater exposure of Arab children to certain infectious dis-
eases early in childhood (particularly in the first year of life).
Early exposure to infectious diseases has been described in
some studies to be inversely associated with the frequency of

several alergic disorders.’*6 Ball et al*’ showed that expo-
sure of young children to older children at home or to other
children at day care facilities protected against the develop-
ment of asthma and frequent wheezing later in childhood. In
the present study, having three or more older siblings was
significantly more common in the Arab population (Table 1)
compared with the Jewish population. Having fewer than
three older siblings remained a significant risk factor for
asthma in the multiple logistic regression analysis but did not
eliminate the association between population group and
asthma.

Another explanation for the observed differences between
Jews and Arabs could be differences in certain relevant
environmental exposures. It is possible that although suscep-
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Table 3. Adjusted ORs (and 95% Cls) for Asthma in Children 13 to
14 Years Old

Table 4. Adjusted OR (and 95% Cls) for Current Wheeze in
Children 13 to 14 Years Old

95% 95%
Factor Odt.:ls Confidence P Factor Odf’s Confidence P
Ratio* Ratio*
Interval Interval
Jews 1.51 1.06-2.15 0.02 Jews 2.15 1.70-2.73 0.0001
History of asthma in 3.69 2.81-4.85 0.0001 Sex female 1.32 1.15-1.50 0.0001
parents History of asthma in 2.26 1.81-2.82 0.0001
Area of residence urban 1.59 1.15-2.20 0.005 parents
Presence of < 3 older 1.45 1.04-2.04 0.038 Area of residence urban 1.39 1.14-1.69 0.0012
siblings Ever had pets 1.29 1.10-1.52 0.0018
Ever had pets 1.20 0.93-1.53 0.15 Maternal smoking 1.30 1.13-1.53 0.001
Sex female 0.91 0.74-1.11 0.34 Maternal age at child’s 1.31 0.54-3.13 0.55
Maternal age at child’s 3.13 0.42-22.96 0.26 birth > 30
birth > 30 Body mass index > 18.5 1.07 0.94-1.22 0.31
Body mass index > 18.5 1.09 0.89-1.34 0.38 Paternal smoking 1.05 0.91-1.21 0.48
Paternal smoking 1.05 0.84-1.30 0.66 Crowding (no. per room) 1.01 0.88-1.16 0.85
Maternal smoking 1.21 0.95-1.55 0.11 > 1
Crowding (no. per room) 1.04 0.84-1.29 0.71 Maternal education = 12 1.12 0.92-1.37 0.26
> 1 years
Maternal education = 12 1.07 0.78-1.47 0.65 Paternal education = 12 0.95 0.79-1.14 0.59
years years
Paternal education = 12 0.86 0.65-1.15 0.32 Presence of < 3 older 1.16 0.95-1.42 0.15
years siblings

* Adjusted for all other factors listed in the table.

tibility to these factors might be equal for Jews and Arabs,
Jews were exposed to these factors first. Thisis suggested by
the higher prevalence of parental asthma among Jews com-
pared with Arabs, as shown in Table 1. Alternatively, differ-
ential genetic susceptibility should also be taken into account.
A third explanation could be differences in breast-feeding
habits between Jews and Arabs. The duration of breast-
feeding is longer in the Arab population (personal commu-
nications, D. Nitzan-Kaluski, January 2001). A substantial
reduction in the risk of childhood asthma has been observed
when exclusive breast-feeding was continued for at least the
first 4 months of life.'81°

The adjusted odds ratio in Jewish children was 1.51 for
asthma and 2.15 for current wheeze. The larger differencein
symptoms as opposed to diagnosis could be attributed to
different levels of awareness about asthma symptomsin these
groups. Ethnic differences in the perception of asthma symp-
toms has been described in the United States between African-
American and white patients.® In addition, cultural differences
that influence behavior of denia were suggested as a possible
explanation for racial differences in asthma prevalence*

Although there is universal health insurance in Israel (as
provided by the National Health Insurance Law), there could
be differences in the use of health services by the two pop-
ulation groups, resulting in underdiagnosis of asthma in
Arabs. Data from the National Health Survey conducted in
1995 showed significant differences between Jews and Arabs
in presentation to a specidist for all age groups. For example,
in the age group O to 14, 2.6% of Jews reported being seen by
aspecialist in the last 2 weeks compared with 0.9% of Arabs
(P < 0.001).2

* Adjusted for all other factors listed in the table.

In accordance with the ISAAC protocol for 13- to 14-year-
old children, the questionnaires were completed by the chil-
dren themselves. The ISAAC questionnaire has been vali-
dated by respiratory physician evaluation, with sensitivity of
85%, and specificity of 81%.2 Self-reports by children of
respiratory symptoms have been shown to be more valid than
parental reports.?* Wieringa et al>* demonstrated underreport-
ing of respiratory and nasal symptoms, especialy by 13- to
14-year-old boys, and therefore the possibility of underre-
porting by Arab children should be taken into account in the
interpretation of the present results. However, it seems un-
likely that thisisthe sole explanation for the population group
differences. As we mentioned above, similar differences be-
tween Jews and Arabs were observed for asthma when par-
ents were interviewed.®

Racia differences in the prevalence of asthma, not ex-
plained by other factors, have been reported in the United
States.*~* However, in the United States, the direction of the
association was in the opposite direction, and the prevalence
of asthmawas higher in African-Americans (who are often of
lower SES) than whites. Cunningham et al® concluded that
being African American was an important risk factor for
active diagnosed asthmathat could not be explained by social
factors. Schwartz et al* and Gold et a?® reported that African-
Americans had a higher prevalence of asthma and persistent
wheeze after adjustment for socioeconomic and environmen-
tal factors. However, Weitzman et al* found that much of the
difference in asthma by race could be explained by socia and
environmental factors such as poverty, maternal smoking,
home size, and maternal education.
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In the current study, parental history of asthma was the
most important risk factor for asthma and current wheeze.
The adjusted odds ratios were 3.69 and 2.26, respectively.
Parental history of asthma remained a significant risk factor
after sex and population group were analyzed. These current
results are consistent with those of earlier reports.3252 Living
in an urban area was also a consistent risk factor for asthma
and current wheeze. The association between asthma and
living in an urban areain Israel has been reported previously.®

Female sex, maternal smoking, and ever owning pets were
also significant risk factors for current wheeze. A higher
prevalence of asthma in female adolescents compared with
males has been reported in other studies.??"? Wieringa et
al?* suggested that these sex differences could be the result of
underreporting by boys. In the present study, female sex was
asignificant risk factor for current wheeze in Jewish children
but not in Arab children. As Jewish adolescents contributed
approximately 75% of the sample, and Jewish boys seem to
underreport wheezing compared with the diagnosis of asth-
ma/spastic bronchitis, the increased risk of wheezing in girls
may be explained by underreporting of asthma symptoms by
Jewish males compared with Jewish females.

In asystematic review of the evidence relating smoking to
the prevalence of asthma and respiratory symptoms, the
pooled OR for either parent smoking was 1.2 (95% CI: 1.1 to
1.3) for asthma. Maternal smoking had a greater effect than
paternal smoking.?®

The results of studies on the association between pet own-
ership and asthma are not consistent. Although Hong et al*
found that the odds ratio associated with current keeping of
dogs or pets was 1.84, other studies failed to find such an
association.®!

This was a cross-sectional study, and we are aware of the
problems in interpreting data on risk factors for alergic
diseases. It is possible that exposure to certain risk factors
may have changed after the onset of asthma.

CONCLUSION

Thisisthe first large-scale study to address the differencesin
asthma prevalence between Jewish and Arab children. The
higher prevalence of asthma in Jewish children in this study
can not be explained by controlling for a large number of
potential risk factors previously described in the literature.
This suggests the involvement of additional factors such as
environmental exposures, genetics, nutrition, and previous
infectious agents in infancy and early childhood. In addition,
selective underreporting of symptoms could not be ruled out.
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