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ABSTRACT

This study analyzes the differences in asthma prevalence between the native-born French
population and the immigrant population in an effort to measure the effect of nativity on
the likelihood that an individual is asthmatic. Previous research has shown that immigrants
report better health than the native population, which is a phenomenon known as the im-
migrant health paradox. Yet, significant research also suggests that populations with low so-
cioeconomic status, as immigrants tend to be, are more prone to asthma than populations of
higher socioeconomic status. Using the 2003 cycle of the Enquéte Santé, I created models to
estimate the influence of one’s immigrant status on the likelihood of being asthmatic, as well
as generating models to measure the effect of immigrant status on severity of one’s asthma. My
studies ultimately showed that immigrants in France are less likely to be asthmatic than the
native-born population. Similarly, immigrants tend have a lower propensity to have severe
asthma. These results affirm the findings of previous studies on the immigrant health para-
dox and suggest that immigrants have better respiratory health than the native population.

isparities in health status continue to plague
societies, despite attempts to create health
systems that provide individuals with equal
access to care. Immigrant status is one integral fac-
tor that shapes inequalities among individuals’ health.
Extensive health research in the United States has es-
tablished that, on the whole, immigrants tend to have
better health than the native population. Studies that
compare immigrant health to that of the native popu-
lation report that, despite having lower socioeconom-
ic status, immigrants are likely to have longer life ex-
pectancies and lower rates of chronic diseases than the
native population.! Though this “immigrant health
paradox” is a widely accepted phenomenon in North
America, limited research has investigated this topic
elsewhere in the world. France is a particularly inter-
esting case to study nativity-related health questions
because of its large immigrant population and because
all residents, both native-born and immigrant, have
access to the complimentary French health care sys-
tem, which should theoretically alleviate many of the
health inequalities. Yet, health inequalities persist in
France, suggesting that other factors, such as nativity
status, may influence health and access to care.
Although French research has not compared the

health status of native and immigrant populations, re-
searchers have analyzed the effect of socioeconomic
status on individuals’ health. More specifically, epide-
miologists, sociologists, and other health researchers
have identified asthma as a chronic disease that dis-
proportionately affects individuals of low socioeco-
nomic status. Over the past 30 years, the prevalence of
asthma has increased dramatically. The World Health
Organization (WHO) estimates that currently around
235 million people worldwide are asthmatic.2 As a
result of this increase, the causes, distribution, and
treatment of asthma have become important areas of
research. In recognition of the seriousness of the pub-
lic health problem posed by asthma, WHO founded
the Global INitiative for Asthma (GINA) to investi-
gate methods to control and decrease the prevalence
of asthma. France has demonstrated its dedication to
studying asthma by conducting various health sur-
veys, such as the Enquéte Santé (Health Study) and
the Health, Health Care and Insurance Survey, which
both designate specific sections of their questionnaires
to the investigation of the state of asthma in France, in
order to better understand the trends of asthma afflic-
tion. Despite the extensive data analysis, almost none
of this research studies the influence of immigrant sta-
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tus on individuals’ respiratory health.

In this study, I examine the effect that nativity
has both on the likelihood that an individual living in
France is asthmatic and on the severity of an individ-
ual’s asthma. With these methods, I hope to combine
the research on the immigrant health paradox with
the research on social aspects of asthma prevalence
to analyze whether immigrants in France, despite so-
cioeconomic factors, report better respiratory health
than the native French population. To address this
question, I analyzed data collected in the 2003 cycle of
the Enquéte Santé (Health Study).3 My results indicate
that native-born French citizens are more likely to be
asthmatic than immigrants are. Within the asthmatic
population, the natives are likely to have more severe,
uncontrolled asthma than immigrants. These results
support the immigrant health paradox in that the im-
migrant population tends to report better respiratory
health than the native population of the host country.

LITERATURE REVIEW

Inanageinwhich peopleare constantlymigrating,
the status of immigrant health poses a question of
great significance to researchers and policy makers.
One might expect that immigrants would tend to have
worse health than the native population due to lower
socioeconomic status or lack of knowledge about the
health care system.* Yet, much of the research on
immigrants’ health supports the “immigrant health
paradox.” The theory behind this phenomenon states
that immigrant populations tend to be in better health
than the native population of their host country.® The
paradoxical nature of this phenomenon lies in the fact
that despite socioeconomic disadvantages, immigrant
populations still prove to have better bills of health
than native populations.

Hispanic immigrants in the United States pres-
ent a prime example of this, so much so that the im-
migrant health paradox is often simply referred to as
the “Hispanic paradox.” Despite Hispanic immigrants’
low socioeconomic status, they generally report better
health than native-born U.S. populations. In Cagney
et al's study, Hispanic immigrants have lower pro-
pensity to have respiratory problems than other ra-
cial groups.® However, this health benefit disappears
in second-generation immigrants, who report worse
health than U.S.-born whites. In addition, Hispanic
immigrants and U.S.-born Hispanics living outside an
urban enclave of other Hispanic immigrants experi-
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ence higher rates of asthma and breathing problems.
In another study, the Mexican-American population
reports a higher mortality rate than both white Amer-
icans and their immigrant counterparts.” In both
studies, immigrant populations who are more closely
connected to their immigrant roots, either by their
community or recency of migration, are ultimately
in better health. Because place of origin is the main
difference between the Hispanic immigrants and U.S.-
born Hispanics, nativity seems to be a significant pre-
dictor of an individual’s health. Similar studies have
compared the health of Asian-Americans to that of
Asian immigrant populations. These studies provided
comparable results to those that analyzed Hispanic
health, again highlighting the importance of nativity
on predicting an individuals health. 8

Several hypotheses attempt to explain this immi-
grant health benefit. First, the healthy migrant effect
hypothesizes that individuals who migrate have better
health than those in their country of origin, so that
overall, the healthiest individuals compose a major-
ity of the migrating population.? Similarly, the salm-
on-bias effect hypothesizes that ill and elderly immi-
grants return to their home country to take care of
themselves.10 As a result, populations of immigrants
in a host country report better health than the native
population because only the healthiest stay in the host
country. Both of these hypotheses are based on identi-
fying the immigrant health benefit as a sampling bias,
thereby nullifying the possible existence of an actual
immigrant health benefit. Support for both these hy-
potheses about migrant selection is mixed.11

A third hypothesis suggests that immigrant
health benefits relate to acculturation effects. Re-
search has shown that immigrants” health diminishes
with increased acclimation to the host country. Im-
migrants’ diets, participation in physical activity, and
conceptions of health ultimately end up shifting and
reflect American practices after an extended stay.
Mothers of Hispanic origin report that they cooked
more processed foods and walked less after moving
to the United States. Immigrants who become accul-
turated to American lifestyles are more susceptible to
obesity and generally lead less healthy lifestyles than
they would have in their home countries.12 After pro-
longed stay in the United States, immigrants’ health
status converges to that of the native population as im-
migrants alter their lifestyle and become enveloped in
American culture. This suggests that immigrants’ live
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healthier lives before coming to United States, thus
having better health than native-born Americans.
In addition, the host country, specifically the United
States, is generally more polluted than immigrants’
country of origin, so they often become exposed to
more toxicants that wear on their health. That is to say,
immigrants have better health than the native popula-
tion because they have maintained healthier lifestyles
before their migration. This hypothesis posits that on
average, immigrants are healthier than the native pop-
ulation because their lifestyles in their home country
benefit their health more than the American lifestyle.
In contrast to the first two hypotheses introduced, the
acculturation hypothesis synthesizes the impact that
length of stay has on immigrants” health and suggests
that lifestyle, not the health of those who elect to mi-
grate, determines the average health of the immigrant
and native populations. Essentially, immigrants have
better health because they take better care of them-
selves.

Studies consistently reported that immigrants
have longer life expectancies as well as lower rates of
mortality, heart disease, and hypertension than na-
tive-born individuals.!3 However, in all the different
immigrant health studies published on a wide range
of diseases and health problems,!4 Huh et al (2008)
produced one of the only studies that analyzed the re-
lationship between nativity and asthma. Their results
indicated that immigrants had lower prevalence rates
for asthma than did their U.S.-born counterparts.
These results support the immigrant health paradox,
but little work has been done to expand on their find-
ings. Literature on the relationship between asthma
and socioeconomic status, on the other hand, is abundant.

Asthma is a chronic respiratory disease highly
correlated with exposure to air pollutants and toxi-
cants. Individuals who live and work in areas with
high concentrations of air pollutants are at higher risk
for exhibiting asthmatic symptoms because the levels
of exposure provoke asthma.l> Typically, individu-
als from low socioeconomic backgrounds tend to live
in areas with higher concentrations of air pollutants
and, as a result, asthma disproportionately affects in-
dividuals of low socioeconomic and minority back-
grounds-1© Because of the strong correlation between
asthmatic symptoms and socioeconomic status, asth-
ma is often called a poor man’s disease.

Individuals of low socioeconomic status not
only are more likely to be asthmatic, but within the

asthmatic population, they are more likely to have
more severe and more persistent symptoms than
asthmatics of higher socioeconomic status. Based on
the standards established by GINA, Afrite et al. ana-
lyzed the severity of the French population’s asthma
as influenced by various socioeconomic factors. The
likelihood that an individual would have uncontrolled
asthma symptoms increased dramatically for those
with lower incomes and lower levels of education.1”
These findings build upon the accepted notions that
asthma is related to socioeconomic status and inten-
sify its influence. As immigrants are often minorities
in the host country, are of low socioeconomic status,
and live in more densely populated and polluted areas,
the pairing of asthma and immigrant health raises the
question of whether the immigrant health effect pro-
vides a better estimation of immigrants’ asthma than
socioeconomic status.

Because immigrant health research depends en-
tirely on access to data on individuals’ nativity status,
such research is extremely limited in France due to re-
strictions on the collection of individuals’ ethnic infor-
mation. Nonetheless, recent work published in France
analyzes the relationship between immigrant and na-
tive-born French populations” health.1® The findings
from Jusot et al. (2011) support the immigrant health
paradox, but reiterate the necessity to control for so-
cioeconomic status in order to observe the complete
effect of nativity status on health. Berchet compared
the uses of the French health care system by the immi-
grant and the native French populations.!? Her results
indicated that the native and immigrant populations
used health services differently, despite the fact that all
French inhabitants have free access health care. Since
1945, all residents in France have had access to health
care coverage from the government, paid for with in-
come taxes, although individuals also have the choice
to seek private medical care. 20 The system grants in-
dividuals the ability to visit doctors and hospitals for
inexpensive treatment. Immigrants are also covered
through the national French health care system with
proof of legal residence or asylum in France.2! De-
spite both populations having complimentary access
to general practitioners through the French health
care system, immigrants are less likely than the native
French population to take advantage of those services.
Berchet argued that these results represent first access
barriers to health care that immigrants experience.
Because of language barriers and social exclusion,
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immigrants ultimately have more difficulty visiting
health services. Conversely, research supporting the
immigrant health paradox may indicate that immi-
grants do not require medical services as frequently.

Analysis of French data on asthma and nativity
could provide one of two results. First, one could find
that the immigrants are less affected by asthma than
the native French population, which would support
the immigrant health paradox. Second, results could
indicate that immigrants are more affected by asthma
than the native French population because they do
not have ready access to health care as indicated by
Berchet’s findings, are generally of low socioeconomic
status, and are concentrated in more populated and
polluted areas, thereby predisposing them to being
more susceptible to asthma symptoms.

METHODS SECTION
This study addresses two research questions:
1. Are individuals born in France more likely to be

asthmatic than individuals who have immigrated
to France?

2. Of the currently asthmatic population, is the
native French population more likely than the im-
migrant population to have severe asthma symp-
toms, in respect to the standards set by the Global

INitiative for Asthma (GINA)?

The first research question addresses whether the na-
tive French population is more affected by asthma
than the immigrant population. The second question
investigates, more specifically, the relationship be-
tween the severity of an individual’s asthma and their
nativity status. The measure of asthma severity allows
for a more nuanced analysis of the state of individuals’
asthma based on how many symptoms respondents
report. The literature review generates two sets of
competing, yet equally valid hypotheses:

la. My results could indicate that a higher per-

centage of the native-born French population are

asthmatic, supporting the immigrant health para-
dox.

b. My results could also indicate that a lower per-
centage of the native-born French population is
asthmatic, supporting research on the prevalence
of asthma in individuals with low socioeconomic
status.
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2a. My results could indicate that asthmatics who
are native to France have more severe asthma than
asthmatics who have immigrated to France, sup-
porting the immigrant health paradox.

b. My results could indicate that asthmatics that
are native to France have less severe asthma than
asthmatics that have immigrated to France, sup-
porting research on the prevalence of asthma in
individuals with low socioeconomic status.

To answer these questions, I analyzed survey
data from the Enquéte Santé collected in 2002-03
by I'Institut National de la Statistique et des Etudes
Economiques (the National Institute for Statistics and
Economic Studies). This French study is conducted
every ten years, focusing on the Nord-Pas de Calais,
Picardie, Champagne-Ardenne, Ile-de-France, and
Provence-Alpes-Cote d'Azur regions. About 112,000
individuals, eighteen years and older from 40,000 dif-
ferent households, participated in this cycle of the
study.22 The survey includes extensive data on indi-
viduals’ health care use, health status, and health his-
tory, as well as respondents’ socioeconomic and na-
tivity status. Not only is this one of the only French
datasets that collects data on respondents’ health and
nativity status, but it also aptly measures a wide sam-
ple of French residents, making this attractive data for
my research question.

To identify the asthmatic population, I created
two variables. Respondents who had an asthma attack
in the last twelve months or were currently taking asth-
ma medication were coded as “currently asthmatic”
Respondents who reported ever having an asthma at-
tack in their lives were coded as “lifetime asthmatics.”
The currently asthmatic variable served as my depen-
dent variable in Question 1. I created an index vari-
able using four other questions related to respondents’
asthmatic symptoms to measure the level of severity
of individuals’ asthma. The measure has three levels of
severity, depending on the level of control individu-
als had over their symptoms. The standards used were
based on those published by GINA, which created an
index variable with three ordered response categories:
controlled, partially controlled, and uncontrolled.23
A higher GINA score reflects that an individual had
more severe and less controlled asthma. The asthma
control index variable served as the dependent vari-
able in Question 2.
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Equation 1 presents my model for addressing
Question 1:

ASTHMA=p | NATIVE +B,DEM+B3SES+

B4HEALTH + ¢ (1)

Where:

o ASTHMA is the likelihood that an individual
is asthmatic based on influencing independent
variables.

» NATIVE; is the focus variable of E1 reporting
the influence that being born in France has on
the odd ratio that an individual has asthma.

o If B1 is larger than 1, this suggests that being
native-born French increases the likelihood that
an individual is asthmatic.

o If B1 is less than 1, then the coefficient sug-
gests that being native-born French decreases
the likelihood that an individual is asthmatic.

« DEM, SES, and HEALTH are vectors of mul-
tiple variables.

o DEM corresponds to a group of demographic
control variables, including respondents’ age,
gender, and urbanity of their residence.

o SES corresponds to a group of socioeconomic
control variables, including the respondent’s em-
ployment status, respondents family income,
and respondent’s level of education.

o HEALTH corresponds to a group of health
control variables, including respondent’s self-re-
ported health status and whether the respondent
has health coverage.

To estimate Equation 1, I employ logistic regres-
sion, which is ideal for estimating the probabil-
ity between binary outcomes, such as whether or
not an individual is asthmatic. Results are given
as odds ratios, which is the increase or decrease in
the odds that an individual is asthmatic based on
a one-unit change in the independent variable.

Equation 2 presents my model for addressing
Question 2:

CONTROL=C+B1NATIVE2+B2DEM+B3SES+
BAHEALTH + ¢ )

Where:
« CONTROL is the level of control that a cur-
rently asthmatic individual has over his/her asth-
ma symptoms, in respect to the GINA standards.
o NATIVE2 is the focus variable of E2 reporting
the influence that being born in France has on
asthmatics’ control of their symptoms.

« If B1 is positive, this suggests that being na-
tive-born French increases the likelihood that
one has severe, uncontrolled asthma.

o If B1 is negative, then the coeflicient suggests
that being native-born French decreases the
likelihood that an individual has severe, uncon-
trolled asthma.

« Again, DEM, SES, and HEALTH are vectors
of multiple variables.

o DEM corresponds to a group of demographic
control variables, including respondents’ age,
gender, and urbanity of their residence.

« SES corresponds to a group of socioeconomic
control variables, including whether the respon-
dent is employed, respondents family income,
and respondent’s level of education.

o HEALTH corresponds to a group of health
control variables, including respondent’s self-re-
ported health status and whether the respondent
has health coverage.

I used both ordinary least squares (OLS) and mul-
tinomial logistic regression to estimate Equation 2.
OLS presents a simple, straightforward estimate of the
impact of the independent variables on asthmatics’
control of their asthma based on the GINA scale. OLS
assumes that the dependent variable is continuous,
though it is actually an ordinal variable based on the
level of control of respondents’ asthma. Multinomial
logistic regression recognizes that the dependent vari-
able is categorical, so it captures the difference in the
likelihood that an individual has controlled asthma
versus partially controlled or uncontrolled asthma.
Only respondents who are currently asthmatic are in-
cluded in this model.

The demographic, socioeconomic, and health
variables I include in my models are standard in stud-
ies that analyze health inequalities.24 Refer to Table 1
for descriptions of all the variables included in both
models.
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Table 1: Descriptive statistics

Variable Name Variable Description Variable Type  Codes Percent
Native Whether respondent was born in Focus 1=French-born 90.8%
France; Dummy independent 0=Foreign born 9.2
Gender Respondent's gender Demographic 1=Male 40.6
Dummy 0=Female 59.4
Age Respondent's age at time of Demographic Continuous Mean: 52.7 yrs
interview (years) SD: 17.8
Urbanity Size of the town in which Demographic Rural 23.5
respondent lives* Town 29.7
City 29.0
Paris 17.9
Employment Whether respondent is employed Socioeconomic  1=Employed 45.0
Dummy 0=Not in workforce, unemployed 55.0
Income Household yearly income (Euros) Socioeconomic  Continuous Mean= 27,639 €
SD= 19,727
Education Highest degree respondent has Socioeconomic  0=No degree or education 20.8
earned** 1=CEP/DFEO, Equivalent to elementary school diploma 17.1
2=BEPC, Equivalent to middle school diploma 6.8
3=CAP/BEP, Equivalent to pre-professional high school 20.9
diploma 43
4=Bac technique, Equivalent to technical high school diploma 9.4
5=Bac général, equivalent to pre-college high school diploma 10.5
6=Bac + 2, equivalent to completing a BA 10.2
7=Supérieur a Bac + 2, Equivalent to completing a MA or
higher
Coverage Whether respondent has health care  Health 1=Yes 91.5
coverage; Dummy 0=No 8.5

*Coded as 3 separate dummy variables, rural is excluded as control

**Treated as continuous variable in regressions

RESULTS

About 6 percent of the sample is asthmatic,
which early matches the French national average (6.7
percent).25 Just over 9 percent of the sampled popula-
tion was foreign-born, which is also comparable to the
national average (10.7 percent). These statistics sug-
gest that the sample from this study is fairly represen-
tative of the French population, at least with respect to
the two main areas of interest in this study. The sample
had a majority female (59.4 percent), which is consis-
tent with research that shows that women live longer
than men. The mean age of respondents at the time of
their interview was 52.7 years, though this older mean
age may be a result of only including respondents over
the age of eighteen.

Cross-tabulations between the nativity and asth-
matic variables created a basic picture of the composi-
tion of asthmatic population. Within the native-born
French population, 6 percent were asthmatic, and 9.3
percent reported having ever been asthmatic. Only 5
percent of the immigrant population reported being
currently asthmatic, and 7.2 percent reported having
ever been asthmatic (Table 2). These results indicate
that the percentage of the native French population
that is asthmatic is larger than that of the immigrant
population. Both of the distributions within the cur-
rent and lifetime asthmatic populations were statisti-
cally significant (X2 =0.00). Of the currently asthmatic
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population, a larger percentage of the immigrant
population had controlled asthma symptoms than the
native French population did (0.93 percent of native-
born French and 2.3 percent of immigrants, X2:0.01 1,
Table 3). Of lifetime asthmatics, 1.7 percent of native-
born French and 2.4 percent of immigrants had con-
trolled asthma at the time of the survey, but these cross
tabulations were not statistically significant. The im-
migrant population reports better respiratory health
than the native-born French population, despite being
less likely to have health coverage (93 percent of native
French covered, 75 percent immigrant, Table 4).
Table 5 presents the estimated coefficients for
Equation 1. Throughout the model iterations, individ-
uals native to France report an increased likelihood of
being asthmatic, and each coefficient was statistically
significant. The basic model shows that being born in
France makes an individual 1.22 times more likely to
be asthmatic than immigrants. When adding in the
demographic variable controls, native French are only
1.214 times more likely to be asthmatic. Control-
ling for demographic and socioeconomic variables,
French-born individuals are 1.282 times more likely
than immigrants to be asthmatic. For French-born in-
dividuals, the odds of being asthmatic are 1.327 times
greater than for immigrants when controlling for
demographic, socioeconomic, and health variables.
These results support the hypothesis that the native
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Table 2: Percent of French-born and immigrant populations that are asthmatic
Currently Asthmatic Ever Asthmatic
Yes No Yes No
French Born (%) 5.99 94.01 9.36 90.64
Immigrant 4.97 95.03 7.18 92.82
x*=0.00 N=112,535

Table 3: Percent of French-born and immigrant current asthmatics with controlled,
partially controlled and uncontrolled asthma

Level of asthma control, currently asthmatic

Controlled Partially Uncontrolled
controlled
French Born (%) 0.93 5.00 94.07
Immigrant 2.32 5.22 92.46
¥'=0.011 N = 6,639

Percent of French-born and immigrant lifetime asthmatics with controlled, partially
controlled and uncontrolled asthma

Level of asthma control, ever asthmatic
Controlled  Partially =~ Uncontrolled

controlled
French Born (%) 1.73 4.08 94.2
Immigrant 2.41 4.28 93.3
x> = 0.375 (not significant) N=10,312

Table 4: Percent of French-born and immigrants with health care coverage

Health care coverage

Yes No
French Born (%) 93.2 6.8
Immigrant 75.0 25.0
x> =0.000 N=112,534
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Table 5: Coefficients for equation 1, Whether or not an individual has asthma, Logistic

E1l Odds Ratios
Logistic Basic Model, 1 2 3 4
(p-value)

Native 1.218%* 1.214%* 1.282%* 1.327%*
(0.000) (0.000) (0.000) (0.000)

Age - 0.993* 0.988* 0.982%*
(0.000) (0.000) (0.000)

Gender - 0.936* 0.970 1.020
(0.011) (0.251) (0.445)

Town - 1.098* 1.089* 1.068
(0.008) (0.016) (0.065)

City - 1.085% 1.083* 1.061
(0.023) (0.026) (0.097)

Paris - 1.034 1.091* 1.078
(0.421) (0.039) (0.076)

Employment - - 0.745* 0.775*
(0.000) (0.000)
Income - - 0.999* 1

(0.027) (0.591)

Education - - 0.976* 1.001
(0.000) (0.869)

Coverage - - - 1.091
(0.069)

Health - - - 0.422%*
(0.000)

Significant at 95% CI: * N=110,150

French population is more likely to be asthmatic than
the immigrant population.

When all controls for Equation 1 are included,
employment, good health, and, strangely enough,
older age each lower the odds that an individual will
be asthmatic. The odds that an individual would be
asthmatic increased for individuals who were male
and lived in more populated areas when controlling
for all other demographic, socioeconomic, and health
variables. In Model 4, education and income had al-
most no effect on the odds of whether an individual
would be asthmatic, which may result from multi-col-
linearity between the variables because they measure
similar aspects of individuals’ socioeconomic status,
thereby canceling out the individual influence the
variables may have. In this fourth model, only nativi-
ty, age, employment, and health status had statistically
significant coeflicients, though in Models 2 and 3, the
urbanity of where a respondent lived was a significant
predictor of whether an individual has asthma.

The results from Equation 2 indicated that nativ-
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ity status had a statistically significant effect on pre-
dicting the level of severity of an individuals’ asthma
(Table 6). In Models 1-4 (OLS regression), the nativity
variable coefficient was consistently positive and sig-
nificant at the 95 percent confidence level, which sug-
gests that being native French makes asthmatics more
likely to have more severe, uncontrolled asthma. As
more control variables were added to the models, the
nativity coefficient became larger. In the basic model,
being native French increased an individual’s asthma
severity score by 0.03 units. In Model 2, being native
French increased an individual’s reported asthma se-
verity score by 0.033 units when controlling for demo-
graphic variables. When controlling for demographic
and socioeconomic variables, being a native as op-
posed to an immigrant increased the severity of an in-
dividual’s asthma by 0.0336 units. The fourth model—
including demographic, socioeconomic, and health
control variables—reported that being native French
increased the severity of an individual’s asthma by
0.034 units. These results suggest that if an asthmatic
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Table 6: Coefficients for equation 2, Severity of Individuals’ Asthma, OLS

E2, Basic Model 2 3 4
OLS (p-value)
Constant 2.90%* 2.85% 2.84%* 2.83%
(0.000) (0.000) (0.000) (0.000)
Native 0.030%* 0.033* 0.0336* 0.034*
(0.026) (0.017) (0.015) (0.014)
Age - 0.001* 0.001* 0.001*
(0.000) (0.000) (0.000)
Gender - -0.005 -0.008 -0.005
(0.501) (0.305) (0.532)
Town - 0.018 0.017 0.013
(0.075) (0.083) (0.202)
City - 0.007 0.004 0.001
(0.517) (0.643) (0.907)
Paris - 0.008 0.008 0.008
(0.521) (0.486) (0.520)
Employment - - 0.016 0.014
(0.064) (0.116)
Income - - 672" 7.04e7*
(0.001) (0.001)
Education - - 0.003* 0.003
(0.074) (0.125)
Coverage - - - 0.026
(0.052)
Health - - - -0.005
(0.532)
Significant at 95% CI: * N=6,610

is native-born French, he/she is more likely to have
severe asthma characterized by more uncontrolled
asthma symptoms. Controlling for demographic, so-
cioeconomic, and health variables makes this effect
more pronounced.

Older age, living in a more populated area, and
not having health insurance slightly increased the se-
verity of an individual’s asthma when controlling for
all other demographic, socioeconomic, and health
variables. Most of the estimated coefficients in this set
of models were small and statistically insignificant at
the 95 percent confidence level, which limits the prac-
tical importance of the impact of these variables on
the predicting model.

As shown in the results from the OLS analysis of
Models 1-4, the results from the E2 multinomial lo-
gistic regression indicated that there is a higher prob-
ability that the native-born French population would
have uncontrolled asthma symptoms than the immi-
grant population does (Table 6). In the basic model
(Model 5), being native French increases the log odds
of uncontrolled versus controlled asthma by 0.931
units and increases the log odds of partially controlled

versus controlled asthma by 0.870 units. Controlling
for demographic variables and being native French,
as opposed to immigrant, increase the log odds of
uncontrolled versus controlled asthma by 1.07 units,
and increases the log odds for partially controlled
versus controlled asthma by 0.992 units. When both
demographic and socioeconomic control variables are
included in the model, the log odds of uncontrolled
versus controlled asthma increased by 1.156 units for
native French individuals, and the logs odds of par-
tially-controlled versus controlled asthma increased
1.68 units for native French individuals as opposed to
immigrant individuals. Finally, when controlling for
all demographic, socioeconomic, and health variables,
individuals born in France increased the log odds of
uncontrolled versus controlled asthma by 1.067 units
and increased the logs odds of partially-controlled
versus controlled asthma by 0.987 units. As exhibit-
ed in the OLS models, being part of the native-born
French population increases the likelihood that an asth-
matic will have severe, uncontrolled asthma. This effect
becomes more pronounced when controlling for demo-
graphic, socioeconomic, and other control variables.
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Table 7: Coefficients for equation 2, Asthmatics’ control of their asthmatic symptoms, Multinomial logistic

E2,: Partially Controlled (vs. Controlled) Uncontrolled (vs. Controlled)
Multinomial  Basic Model, 5 6 7 8 Basic Model, 5 6 7 8
logistic (p-value) (p-value)
Constant 0.81%* 0.02 0.984 0.16 3.68* 2.43%* 2.932% 2.34*
(0.019) 0.977) (0.170) (0.835) (0.000) (0.000) (0.000) (0.001)
Native 0.870* 0.992* 1.156* 0.987* 0.931* 1.070* 1.168* 1.067*
(0.021) (0.011) (0.003) (0.013) (0.004) (0.001) (0.000) (0.002)
Age - 0.009 -0.001 -0.004 - 0.018%* 0.015 0.012
0.262) (0.942) (0.702) (0.012) (0.068) (0.177)
Gender - -0.562* -0.495 -0.511 - -0.467 -0.471 -0.435
(0.038) 0.074) (0.066) (0.058) (0.062) (0.085)
Town - 0.302 0.261 0.301 - 0.480 0.432 0.389
(0.385) (0.459) (0.396) (0.121) (0.168) (0.216)
City - 1.133* 1.084* 1.203* - 0.915%* 0.844* 0.881*
(0.003) (0.005) (0.002) (0.010) (0.019) (0.015)
Paris - 0.673 0.840* 1.059* - 0.573 0.657 0.801*
(0.097) (0.041) 0.012) 0.119) (0.076) (0.035)
Employment - - -0.227 -0.309 - - 0.035 -0.061
0.451) 0.312) (0.899) (0.827)
Income - - 9.47¢°  -936¢*° - - -0.001* -0.001*
(0.051) (0.055) (0.001) (0.001)
Education - - -0.103 -0.114 - - -0.028 -0.040
(0.112) (0.089) (0.633) (0.514)
Coverage - - - 1.328* - - - 1.148*
(0.001) (0.000)
Health - - - 0.163 - - - -0.180
_ (0.662) (051D
Significant at 95% CI: * N=6,610

Controlled asthma is the reference group

Controlling for all other demographic, socioeco-
nomic, and health variables, individuals who live in a
more populated area have an increased likelihood of
having uncontrolled asthmatic symptoms. Not having
health insurance also increased the likelihood that an
individual would have uncontrolled asthma. Relative
to females, males had lower log odds ratios when all
controls were included. This suggests that males have
less severe, better-controlled asthma than females. In-
dividuals who were employed and had more educa-
tion were less likely to have severe asthma symptoms.
Though the coefficients of the control variables were
less important for these research questions, which pri-
marily address the effect that nativity has on asthma,
they still provide important information for under-
standing the whole model.

DISCUSSION

In this study, I analyzed the applicability of the
immigrant health paradox to French immigrants for
the case of asthma, a disease that disproportionately
affects individuals living in poor, urban areas. My
results support the nativity effect of immigrants on
100

health outcomes and the immigrant health paradox.
French immigrants were less likely to be asthmatic
and generally reported better respiratory health than
the native French population. Native French individu-
als had a higher odds ratio to be asthmatic relative to
immigrants. Within the currently asthmatic popula-
tion, the native French population was more likely to
have severe, uncontrolled asthma than the immigrant
population. Both of these trends were statistically sig-
nificant when controlling for the effect of demograph-
ic, socioeconomic, and health variables. Although the
coefficients were generally small, nativity consistently
had a statistically significant effect on determining
an individuals respiratory health. Also important to
note, the entire influence that nativity has on an indi-
vidual’s health is partially muted by his or her demo-
graphic, socioeconomic, and health characteristics.
By controlling for these variables, we are able to see
that despite having lower socioeconomic status, worse
health coverage, and living in more urban areas, im-
migrants still report better respiratory health than the
native French. Ultimately, my research indicated that
the combined impact of nativity and socioeconomic
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status influence an immigrants health. These results
more strongly affirm my hypotheses that conjectured
that the immigrant health paradox and nativity have
a stronger influence on determining the likelihood
that an individual would be asthmatic and the severity
of their asthma than one’s socioeconomic status.

As such, these results more strongly support my pro-
posed Hypotheses 1a and 2a.

In the estimated models, the various control
variables did not introduce much variation into the
models, and their coefficients were often statistically
insignificant. It is surprising that, given the extensive
research supporting the hypothesis that poorer, less
educated individuals are more affected by asthma,
neither of these variables had a practically significant
impact on determining whether an individual is asth-
matic or on predicting the severity of an individual’s
asthma. Perhaps this may result from a diagnostic ef-
fect, in that individuals of higher socioeconomic sta-
tus and more education are more likely to go to the
doctor and have their asthma diagnosed, thereby cre-
ating a larger sample of asthmatics of higher socioeco-
nomic status.

In the models for both questions, not having
health coverage increased the likelihood that an in-
dividual would show asthmatic symptoms. A large
portion of the French immigrant population did not
have health insurance at the time of the survey (25
percent), which puts them at risk for having worse re-
spiratory health. Though immigrants have better re-
spiratory health than the native population, they may
lose these health advantages over time because of a
combined impact of obstructed access to health care
and acculturation. Over extended time, without reli-
able access to doctors and other health services, im-
migrants” health benefits may diminish. If this is the
case, then policy makers should investigate how they
might restructure the health care system to facilitate
immigrants” access to services to aid the preservation
of immigrants’ good health.

Currently, health reforms seem to be mostly in-
stituted on a regional level, but are starting to take
into account inequalities resulting from nativity. For
example, the Agence Régional de Santé (ARS) of I'lle-
de-France has recently instituted a public health plan
to address its local health problems, focusing on the
vast health disparities that result from socioeconomic
inequalities.2® The plan also notes that large immi-
grant populations in the region necessitate the inclu-

sion of health frameworks that address nativity effects
on health. To resolve health inequalities, ARS aims to
increase available information on health services pro-
vided to the public and on how the system of health
care coverage functions in Ile-de-France, so that in-
dividuals are better equipped to use the system. Such
policies, if implemented well, may be an appropriate
approach to addressing health care inequalities. Con-
sidering that disease control is related to understand-
ing how to use the health care system effectively, this
plan could greatly aid immigrants who are currently
unfamiliar with the French health system to better
maintain their good health status. With more infor-
mation provided, a wider, more diverse portion of the
native French would also be encouraged to take ad-
vantage of services, so that they are more effectively
use health care services. Though France has histori-
cally ignored ethnic differences for the sake of equal-
ity, this strategic plan suggests that policy makers are
beginning to consider nativity and ethnicity an im-
portant determiner of individuals’ health. This policy
change corroborates the implications of this study,
stressing the important influence that nativity has on
one’s health.

LIMITATIONS

The sampled population is fairly representative
of the whole French population, as previously noted,
so the results from Equation 1 should be generaliz-
able. Problems with the results may lay in the index
variable that measures asthmatics’ control over their
symptoms. The estimated OLS models for Equation
2 produced small coeflicients. These coefficients were
small, largely as a result of the lack of variation in the
dependent variable. The dependent variable is on a
scale that ranges from 1 to 3 (controlled, partially con-
trolled, and uncontrolled asthma). The lack of varia-
tion within the actual variable did not allow for very
large coefficients in the independent variables. Sec-
ondly, the proportion of asthmatic respondents with
uncontrolled asthma in the sample was very large.
This distribution results from the way the index vari-
able was created.2” As a combined effect of how I cre-
ated the variable and the total number of symptoms
that asthmatics reported having, the variable measur-
ing level of asthma control has a distribution skewed
towards the uncontrolled asthma response category.

In Equation 2, Models 1-4, each of the nativ-
ity variable coefficients was statistically significant,
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though they may not be practically significant. The
increase of 0.034 units in an individual’s uncontrolled
symptoms is equivalent to about 1/10 of a standard
deviation for the dependent variable (SDGINA Jevel
of control= 0-294). Even in respect to the amount of
variation observed in the dependent variable, nativity
did not produce a substantial effect on the model.

FUTURE RESEARCH

Because this study may not have accurately cap-
tured the question of control that individuals have
over their asthma symptoms, future research with dif-
ferent, more recent data may provide further insight
into the question of control of asthma. As studies in
the United States have found that immigrants’ home
country contributes further information to health sta-
tus, future research could analyze the effect of region
of origin on French immigrants’ asthma cases. A com-
parison between French and American immigrants’
asthma would allow for a comparison of the different
health care systems and their effectiveness in servicing
the needs of both the native and immigrant popula-
tions in countries with significant immigrant popula-
tions.

CONCLUSION

My findings suggest that nativity contributes
significant information to the understanding of pub-
lic health inequalities in France. Results support the
immigrant health paradox, suggesting that the phe-
nomenon perhaps has universal applicability. Given
this analysis, nativity is shown to be a more significant
predictor of health than one’s socioeconomic status,
suggesting that French researchers and policy analysts
should more actively consider the implications of the
health care system on the entire population’s health,
both native French and immigrant. It is recommended
that public policy aim to maintain immigrants” health
benefits by improving their access to health care cov-
erage and by increasing information available on
asthma control for the native French population. This
is needed so that both populations may better con-
trol their asthma, especially considering the potential
threat of acculturation to immigrants’ health if they
cannot maintain a healthy lifestyle in France.
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APPENDIX

I created three variables to measure respondents’
asthma. The first measured whether a respondent was
asthmatic at the time of the survey, which served as
the dependent variable for Equation 1. The second
measured if the respondent had ever been asthmatic
during his or her life. The third variable measured the
“level of control” that a currently asthmatic respon-
dent had over his or her asthma symptoms, which
served as the dependent variable for Equation 2. T used
the Global INitative for Asthma’s (GINA) guidelines
to determine the categories included in my variables.

Currently Asthmatic Population
GINA definition: Individual experiences restricted
airways that limits air flow

Included ENS variables:

-Whether respondent had an asthma attack in the
last 12 months28 (ast/astl)29

-Whether respondent is currently taking asthma
medication (asj6/asv22)

Coding:

If a respondent answered “yes” to either of these
questions, they were counted as “currently asth-
matic.”

Lifetime Asthmatic Population
GINA definition: Whether individual has ever expe-
rienced restricted/inflamed airways that limit air flow

Included ENS variables:

Whether respondent has ever had an asthma at-
tack (asj8/asv24)

Coding:

If a respondent answered “yes” to this question,
they were counted as “lifetime asthmatic” If a re-
spondent was counted as “currently asthmatic,”
they were automatically included in the lifetime
asthmatic population.

Level of control of asthma symptoms
GINA definition:

Controlled (Intermittent) —
a. Symptoms less than once a week

b. Nocturnal symptoms not more than
twice a month

¢. Normal lung function between episodes
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Partially controlled (Moderate persistent) —
a. Symptoms more than once a week
b. Nocturnal symptoms more than twice a
month
c. Normal lung function between episodes

Uncontrolled (Persistent) —
a. Symptoms daily
b. Frequent exacerbations
c. Frequent nocturnal asthma symptoms

Included ENS variables:
o Whether respondent has moments of wheez-
ing in the last 12 months (asj1/asv17)
o Whether respondent has woken up due to
breathing problems in the last 12 months (asj2/
asvl8)
o Whether respondent has woken up short of
breath in the last 12 months (asj3/asv19)
o Whether respondent has ever woken up
coughing in the last 12 months (asj4/asv20)

Coding: Only currently asthmatic respondents were
included in the variable.
o Counted as controlled if respondent answered
“no” to all four questions
» Counted as partially controlled if respondent
answered “yes” to 1 or 2 of the questions
o Counted as uncontrolled if respondent an-
swered “yes” to at least 3 of the questions

As the questions used to create the index variable ask
about experiences over the past year, as opposed to the
last week or month, this may cause the disproportion-
ately large number of respondents who are counted as
having uncontrolled asthma.

10.

11.

12.
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16.
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