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Abstract

Few empirical studies have been conducted to analyse the disparities in health variables

a�ecting immigrants in a given country. To our knowledge, no theoretical analysis has been

conducted to explain health disparities for immigrants between regions in the same country

that di�ers in term of languages spoken and income. In this paper, we use the Canadian

Community Health Survey (CCHS) to compare multiple health measures among immigrants

in Quebec, immigrants in the rest of Canada and Canadian-born individuals. We propose a

simple structural model and conduct an empirical analysis in order to assess possible channels

that can explain the health disparities for immigrants between two regions of the same country.

Our results show that well-being and health indicators worsen signi�cantly for immigrants in

Quebec, compared to their counterparts in the rest of Canada and Canadian-born individuals.

Additional econometric analysis also shows that life satisfaction is statistically and signi�cantly

associated with health outcomes. The proposed structural model predicts that, when the

decision to migrate to a particular area is based on income alone, and if the �xed costs

associated with the language barrier are large, immigrants may face health issues.
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1 Introduction

Considerable empirical research has been done to compare labour performance between immigrants

who have settled in di�erent regions of the same country. However, little has been done to analyze

the disparities in health variables for immigrants in the same country. There is a substantial

theoretical literature that analyses migration from one country to another, when the language

barrier is taken into account. In our knowledge no theoretical analysis has been done analyzing

the decision, and consequences on health, of migrating from one region to another in the same

country, when the two regions di�ers from language and average income.

In this paper, we use the Canadian Community Health Survey (CCHS) to compare multiple

health indicators among immigrants in Quebec, immigrants in the rest of Canada and Canadian-

born individuals. In particular, we compare overall, mental and oral health; life satisfaction;

drinking and smoking behaviors; hypertension and asthma; and obesity . We propose a simple

structural model in order to explain health disparities for immigrants between regions. Additional

econometric analysis also assess the link between life satisfaction and health variables.

The results from the �rst econometric analysis show that life satisfaction and overall, mental

and oral health are signi�cantly worse for immigrants in Quebec compared to their counterparts

in the rest of Canada and Canadian-born individuals. Anxiety, mood disorders, binge drinking,

smoking and obesity and overweight are more prevalent among immigrants in Quebec. We also

observe that the likelihood of having a regular doctor is lower for immigrants in Quebec compared

to their counterparts in the rest of Canada and Canadian-born individuals. Immigrants in Quebec

consume fewer fruits and vegetables and are less likely to be house owners. Moreover, immigrants

are less likely to report hypertension and cancer in Quebec, compared to those in the rest of

Canada.

The proposed model provides a possible channels that can explain the health disparities for

immigrants. The assumptions of the model are as follows. Agents can choose to migrate in one of

the two regions of a given developed country. All regions apply the universal health system. The

expected income for immigrants is di�erent from one region to another. The o�cial language in

the two regions di�ers. Agent has to pay a �xed cost associated with the language barrier, if he

chooses to migrate to a region with an o�cial language that he does not speak. It is also assumed

that health outcomes are functions of income. The model predicts that, if agents are short-sighted

regarding their future health conditions, when taking their decisions, if the �xed cost associated

with the language barrier is su�ciently large, compared to the di�erence between the expected

income in the two regions, then agents will move to the region in which they do not have to pay

the language �xed cost and the expected health outcomes for immigrants will be low.

In an additional econometric analysis, we assess the link between life satisfaction and health

measures. Our investigation concludes that life satisfaction has a statistically signi�cant impact

on health variables.
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Many studies have focused on inequalities in the labour market between immigrants residing

in Quebec and immigrants residing in the rest of Canada, as well as inequalities between immi-

grants and Canadian-born individuals (see, e.g., Boudarbat & Connolly, 2013; Boulet & Boudarbat

2015a). Such comparisons have not been made in terms of well-being and health indicators. Be-

cause health status is part of human capital, the human capital of immigrants residing in Quebec

can be a�ected by health conditions. This situation may lead to economic ine�ciencies in the

future because of the health costs due to disease, and the low productivity of immigrants who are

a�ected by those diseases. Good health status and high productivity for immigrants are important

considerations in many migration policies around the world. As pointed out by Beiser (2005), in

addition to economic considerations, it is humane to keep immigrants in good health. Comparing

the health status of immigrants across di�erent regions of the same country can help to reduce

health inequalities and improve health conditions.

The paper is structured as follows. Section 2 brie�y describes the health system in Canada.

The data set used is presented in Section 3. Section 4 describes the methodology. The �rst econo-

metric analysis is presented in Section 5. Section 6 present the structural model and additional

econometric analysis of the link between life satisfaction and health outcomes. A short discussion

is presented in section 7 and section 8 concludes the paper.

2 Healthcare System in Canada and Healthcare Bene�ts for

New Immigrants

Canada's healthcare system, governed by the Canada Health Act, is publicly funded and admin-

istered by the provinces and territories. The Canada Health Act is based on �ve main principles:

public administration, comprehensiveness, universality, portability and accessibility (Government

of Canada, 1984). Through this act, all Canadians and permanent residents are entitled to universal

coverage for insured services. The maximum waiting time for immigrants to receive a government

health insurance card is three months for all provinces and territories. Emergency medical services

are free for everyone in all provinces, even those who do not have a government health care card.

The �nal decision to make someone a permanent resident in Canada is taken by the federal

government. Each candidate in the �nal process of becoming a permanent resident, as well as

each member of his or her family, must take the Immigration Medical Exam (IME). The IME

is performed by a doctor who is selected by the federal government, and the �nal decision to

grant immigrant status is made after the government analyzes the medical certi�cate sent directly

by the doctor (Government of Canada, 2017). The medical examination includes a physical and

mental examination; a review of medical history; a laboratory test; a diagnostic test; and a medical

assessment of the applicant's records (Government of Canada 2002, Regulation 29). Therefore,

regardless of the province to which the immigrant is preparing to move, each immigrant is subject
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to the same medical check.

The proportion of immigrants in the total population is increasing1 in Canada (Statistics

Canada, 2011). According to Statistics Canada (2011), Quebec and Ontario are the provinces

that received the largest number2 of new immigrants between 2006 and 2011. One natural in-

terest of the Government of Canada and civil society is health inequalities among provinces for

immigrants after arriving in Canada.

3 Data

We use micro-data from the Canadian Community Health Survey (CCHS), which is a cross-

sectional survey that collects information on the health status, health care utilization and health

determinants of the Canadian population aged 12 or more (Statistics Canada, 2005). The sur-

vey started in 2001 and collected biennial samples for 2001, 2003 and 2005 and has collected

yearly samples since 2007. Nevertheless, several variables have been constructed since 2003 and/or

changed signi�cantly after 2010. Therefore, we use the 2003-2010 period to ensure comparability

over time. We focus on respondents aged 20 to 59 years because they are more likely to be in the

labour market. The CCHS contains several indicators that are used in the literature to measure

subjective well-being or behaviours related to health (Bradshaw et al., 2007; UNICEF O�ce of

Research, 2013).

Using the CCHS, we examine several self-assessed health perceptions and subjective well-being

indicators: (1) overall health; (2) mental health; (3) life satisfaction; and (4) oral health. In the

CCHS, individuals rate their overall, mental and oral health as "poor", "fair", "good", "very good"

or "excellent". Life satisfaction is measured using the question "How satis�ed are you with your

life in general?" Respondents choose from �ve options, ranging from "very dissatis�ed" to "very

satis�ed." Several indicators assess the presence of (5) hypertension, (6) asthma, (7) diabetes, (8)

heart disease and (9) cancer. Respondents are asked whether they have (10) anxiety disorders

(such as phobias, obsessive-compulsive disorder or a panic disorder), (11) mood disorders (such

as depression, bipolar disorder, mania or dysthymia) and (12) a regular medical doctor. They

also report whether they (13) drink "not at all," "occasionally" or "regularly," as well as their

prevalence of (14) binge drinking, which is de�ned as having �ve or more drinks in one sitting

(Flegel et al., 2011). We also observe whether (15) they smoke "not at all," "occasionally" or

"daily." Moreover, respondents rate their (16) fruit and vegetable consumption per day. Body

mass index is calculated from self-reported height and weight, and respondents are classi�ed if

1The immigrant population increased from 17.2 % of the total population in Canada in 2006 to 20.6 % of the
total population in 2011 (Statistics Canada 2011). According to Statistics Canada (2011), 94.8% of immigrants live
in Ontario, British Columbia, Quebec and Alberta. Of those immigrants, 53.3 % live in Ontario, 17.6 % in British
Columbia, 14.4 % in Quebec and 9.5 % in Alberta.

2In that period, 43.1 % of new immigrants was received in Ontario, 19.2 % in Quebec and 15.9 % in British
Columbia (see Statistics Canada, 2011)
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they are (17) overweight or obese. Respondents also report whether they (18) engage in physical

activity of more than 15 minutes per day and whether they are (19) house owners. Appendix Table

A.1 provides details on each measure.

The controls used in the regressions with CCHS data are the sex of the respondent; dum-

mies for the highest level of education of the respondent �less than a high school diploma, high

school diploma, other post-secondary education, with a post secondary diploma; dummies for

the age of the respondent; dummies for the marital status of the respondent � married/common-

law, single/never married, widowed/separated/divorced; dummies for the size of the respondent's

household � from 1 to 5 or more; dummies for the language the respondent can speak � English,

French, English and French, neither; and, �nally, dummies for years. Summary statistics for Que-

bec and for the rest of Canada for immigrants and Canadian-born individuals are presented in

Appendix Table A.2.

4 Empirical strategy

For each well-being and health indicator, we estimate the following model:

Yit = α + β1Queit + β2Immit + β3Queit × Immit + β4Xit + εit

where Yit represents the well-being/health indicator considered for respondent i in wave t. The

term Queit is a dummy variable taking the value of 1 if the respondent lives in Quebec in wave t and

0 otherwise. The term Immit equals one if the respondent was not born in Canada (immigrant)

and 0 otherwise. The term Queit × Immit equals 1 if the respondent resides in Quebec and is an

immigrant; it is 0 otherwise. Finally, the term Xit is a vector of socioeconomic control variables,

and εit is an error term.

If β1 is statistically signi�cant, respondents living in Quebec di�er from those in other Canadian

provinces for the measure studied. Similarly, if β2 is statistically signi�cant, immigrants di�er from

those born in Canada. Finally, if β3 is statistically signi�cant, immigrants in Quebec di�er from

immigrants in other Canadian provinces and Canadian-born individuals in Canada overall.

For dichotomous variables (e.g., hypertension), we estimate probit regressions (marginal e�ects

are presented); for those with more than two categories (e.g., overall health), we use ordered probit

regressions. For continuous variables (e.g., fruit and vegetable consumption), we estimate linear

regressions via ordinary least squares. All statistical analyses are weighted using sample weights

from Statistics Canada. We also report the direction of each measure for which the independent

variable has a bene�cial e�ect on the respondent.
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5 Results

Table 1 presents the estimates of the above model. We show that Quebec residents have better

life satisfaction and overall, mental and oral health compared to their counterparts in the rest of

Canada. However, for these same variables, immigrants, regardless of geography, are in poorer

health than Canadian-born individuals. This is surprising because several studies show that im-

migrants are healthier than the Canadian-born as a result of the immigration selection process.

However, when stratifying by length of stay in Canada (results available on demand), we found

that only immigrants who have been in the country for 10 years or more are less healthy than

the Canadian-born; the e�ect is zero for immigrants who have been in the country for 0-9 years.

This con�rms the healthy immigrant e�ect hypothesis, according to which recent immigrants are

healthier than their Canadian-born counterparts but experience a decrease in this health status

advantage over time (Gee et al., 2004; De Maio et al., 2010). In Table 1, we also show that life

satisfaction and overall, mental and oral health worsen signi�cantly for immigrants in Quebec

compared to their counterparts in the rest of Canada and Canadian-born individuals.

We found no statistically signi�cant di�erences between immigrants in Quebec and their coun-

terparts in the rest of Canada and Canadian-born individuals in the likelihood of developing

asthma, diabetes or heart disease (Table 1). For hypertension and cancer, immigrants in Quebec

are less likely to report these diseases, but the e�ects are very small (decreased by 1 percentage

point and 0.1 percentage point, respectively). Table 1 also shows that anxiety and mood disorders

are more prevalent among immigrants in Quebec despite the small size of the e�ects (between 1.1

and 1.9 percentage point). Living in Quebec decreases the likelihood of having a regular doctor

by 15.6 percentage points. This is not surprising because several studies have showed di�culty

in access to health care in Quebec, in particular for having a family doctor (CIHI, 2016). For

immigrants in Quebec, the likelihood of having a regular doctor also decreases.

For drinking, we found no statistically signi�cant di�erence between immigrants in Quebec and

their counterparts in the rest of Canada. However, immigrants in Quebec are more likely to engage

in binge drinking and, smoking. We also show that immigrants in Quebec consume less fruits and

vegetables on average and are more likely to become overweight or obese. However, there is no

statistically signi�cant di�erence between immigrants in Quebec and their counterparts in the rest

of Canada for physical activity. Finally, immigrants in Quebec are less likely to own a house.

Table 2 shows the estimated e�ects for Quebec and Ontario only, by the sex of the respondent

and by length of time in Canada since immigration. We �rst present the results comparing Quebec

and Ontario. We show that the results remain similar. Clearly, several well-being and health

indicators worsen signi�cantly for immigrants in Quebec compared to their counterparts in the

rest of Canada and Canadian-born individuals.

When stratifying by the sex of respondent, we show that female and male immigrants in Quebec

are both a�ected, but men are more a�ected in terms of mental health.
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We also stratify by length of time in Canada since immigration: 0-9 years and 10 years and

more. We show that negative e�ects on health and well-being are more pronounced for immigrants

who have been in Quebec for 10 years and more than for those who have recently immigrated to

Quebec. This is not surprising because several studies have showed the healthy immigrant e�ect

in Canada (Wang et al., 2017).

In sum, it appears that well-being and health indicators worsen signi�cantly for immigrants

in Quebec compared to their counterparts in the rest of Canada and Canadian-born individuals.

This is particularly true for mental health and life satisfaction.
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Table 1: Probit, ordered and linear regression estimates for the full sample.
Variables Model Quebec Immigrant Quebec*Immigrant

Overall health (+) Ordered probit regression 0.066*** -0.046*** -0.104***

N=282,410 (0.025) (0.015) (0.017)

Mental health (+) Ordered probit regression 0.119*** -0.018 -0.107***

N=279,615 (0.022) (0.015) (0.014)

Life satisfaction (+) Ordered probit regression 0.024** -0.245*** -0.101***

N=279,195 (0.012) (0.026) (0.025)

Oral health (+) Ordered probit regression 0.034*** -0.188*** -0.191***

N=141,902 (0.012) (0.036) (0.0323)

Hypertension (-) Probit regression -0.006 0.001 -0.010**

N=281,908 (0.004) (0.005) (0.004)

Asthma (-) Probit regression -0.006* -0.040*** 0.001

N=282,423 (0.004) (0.003) (0.004)

Diabete (-) Probit regression -0.002 0.007** 0.002

N=282,376 (0.002) (0.004) (0.003)

Heart disease (-) Probit regression 0.002* -0.003 -0.001

N=282,247 (0.001) (0.002) (0.002)

Cancer (-) Probit regression -0.002* -0.002*** -0.001**

N=282,344 (0.001) (0.001) (0.001)

Anxiety disorders (-) Probit regression -0.010*** -0.027*** 0.011***

N=282,294 (0.002) (0.002) (0.003)

Mood disorders (-) Probit regression -0.026*** -0.027*** 0.019***

N=282,337 (0.002) (0.003) (0.003)

Regular medical doctor (+) Probit regression -0.156*** -0.015*** -0.084***

N=282,449 (0.012) (0.005) (0.012)

Drinking- type of drinking (-) Ordered probit regression 0.142*** -0.548*** -0.041

N=281,769 (0.041) (0.041) (0.043)

Drinking- binge drinking (-) Probit regression -0.017*** -0.118*** 0.014***

N=237,642 (0.006) (0.004) (0.004)

Smoking (-) Ordered probit regression 0.098*** -0.531*** 0.064***

N=282,255 (0.020) (0.007) (0.011)

Fruit and vegetable Linear regression 0.314*** 0.140* -0.375***

consumption (+) N=240,598 (0.053) (0.063) (0.064)

Obesity and overweight (-) Probit regression -0.056*** -0.122*** 0.099***

N=270,686 (0.013) (0.018) (0.017)

Physical activity (+) N=Probit regression -0.096*** -0.072*** 0.030

N=279,666 (0.013) (0.017) (0.019)

Home ownership (+) Probit regression -0.073*** -0.131*** -0.101***

N=281,803 (0.014) (0.013) (0.017)

Notes: Standard errors are clustered by province (reported in parentheses). All estimates are weighted. We
also report the direction of each indicators for which the variable has a bene�cial e�ect on the respondent.
***: signi�cant at 1% ; **: signi�cant at 5% ;*: signi�cant at 10%
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6 The model

The model presented in this paragraph helps to analyse the decision and the consequences of that

decision on health, for an agent who is allowed to move from a developing country to a developed

country, but who has the choice to migrate in one of two regions of a given developed country.

In one region of the developed country, the o�cial language is similar to the native language

of the immigrant. In the second region, the language spoken is signi�cantly di�erent. We assume

that agent will face a direct language �xed cost if he decides to migrate to the region with an

o�cial language that is di�erent from his native language. We assume that both regions of the

developed country are served by the universal health system. We also assume that health outcomes

are functions of income.

The predictions of the model are as follows. If agents are short-sighted regarding their future

health conditions, when taking their decisions, if the �xed cost associated with the language barrier

is su�ciently large, compared to the di�erences between expected income in the two regions, then

agents will choose to migrate to the region with an o�cial language similar to their native language.

The model also predicts that the average health outcomes for immigrants will be lower.

The model is describe as follows. There are two countries: a Poor country, P, and a Rich

country, R. Country R is divided into two regions: without lost of generalities, one in which

people speak French, labeled F, and one in which people speak English, labeled E. For simplicity

we assume that people in the poor country, P, speak French only.

A proportion of people who live in the poor country P, are allowed to migrate to the rich

country. Individuals who are allowed to migrate to the rich country are free to choose between two

regions. In the �rst region, the o�cial language is French, RF. In the second region, the o�cial

language is English, RE.
There is a cost associated with migrating in the region with English as the o�cial language,

RE , ( for example the number of years necessary to learn English, or the direct social cost of

living in a region with no knowledge of the o�cial language).

For simplicity, there are only two possible salaries for each individual i, Y +
i and Y −i with

(Y +
i > Y −i ). In the region where French is the o�cial language, RF, each worker will have either

a high-pay job (job that pays Y +
i ) with probability PF,i or a low pay job (that pays Y −i ) with

probability 1− PF,i.
In the region where English is the �rst language, RE, the probability for worker i to have a high

pay job is PE,i and the probability of having a low pay job is 1− PE,i. As in the French-speaking

region, a high pay job also pays Y +
i and a low pay job pays Y −i .

We assume that an individual i is allowed to migrate from the poor country, P, to the rich

country, R. Our interest is to analyse the decision of agent i to move to the region RF compared

to region RE and the consequences of this decision on the agent's health outcomes.

The decision to migrate to region RF, as compared to region RE, is based on expected future
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income and expected health conditions.

The expected utility function of individual i at period 0 (before moving to the rich country)

for migrating to the region with French as the o�cial language RF, is

E0 (UF ) =
∞∑
t=1

βt

{(
EF,0[Yit]−Y −

i

Y +
i −Y

−
i

)α (
EF,0[Hit]−H−

i

H+
i −H

−
i

)1−α}1−σ

− 1

1− σ
,

where

EF,0 [Yit] = (1− PF,i)Y −i + PF,iY
+
i .

EF,0[Yit]−Y −
i

Y +
i −Y

−
i

indicates how far the expected income is from the minimum value. EF,0 [Yit]− Y −i
is divided by Y +

i −Y −i in other to have an index that belongs to the real space, especially between

0 and 1.

The expected health outcome is also normalized, for the same reason. EF,0[Hit]−H−
i

H+
i −H

−
i

will also be

a real number between 0 and 1. The greater value for this index, the better it is.

The expected utility function of individual i at period 0 (before moving to the rich country)

for migrating to the region with English as the o�cial language RE, is

E0 (UE) =
∞∑
t=1

βt

{(
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

)α (
EE,0[Hit]−H−

i

H+
i −H

−
i

)1−α}1−σ

− 1

1− σ
−DirectLCost,

where DirectLCost is a direct language �xed cost related to lack of pro�ciency in English, such

as the cost of learning English, or social costs, when English is the o�cial language.

EE,0 [Yit] = (1− PE,i)Y −i + PE,iY
+
i

The decision of agent i can be summarized as follow:

• Agent i will choose to migrate to the region where French is the o�cial language if E0 (UF ) >

E0 (UE) .

• Agent i will choose to migrate to the region where English is the o�cial language if E0 (UF ) <

E0 (UE) .

• Agent i will be indi�erent to migrating in one region or another if E0 (UF ) = E0 (UE) .

6.1 The health function

In this model, in both regions of the developed country, health outcomes are assumed to be a

function of the gap between observed income and minimum income. Health may also be a�ected
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by a random event that can either damage or improve health conditions. The health function for

the two regions is de�ned by

Hit = Hit (Yit, ηit) =
Yit − Y −i
Y +
i − Y −i

+
ηit − ηmin
ηmax − ηmin

,

where ηit is a random variable that represents all factors that may a�ect health and that cannot

be explained by the distance between the observed income and the minimum income. ηmin is the

worst negative impact on health and ηmax is the best positive impact on health.

We assume that ηit is a realization from the uniform distribution with support [ηmin ηmax] =

[−1 1]. A negative realization of ηit will have a negative e�ect on the agent's health, and a

positive realization of ηit will have a positive e�ect on health.

Condition 1:

(1− σ) (1− β)DirectLCost >
(
EE,0 [Yit]− Y −i
Y +
i − Y −i

)1−σ

−
(
EF,0 [Yit]− Y −i
Y +
i − Y −i

)1−σ

> 0 (1)

Condition 1 considers the case in which the direct cost of lack of pro�ciency in English is very

high, compare to an indicator of disparity between the expected income for an immigrant between

the two regions.

Theorem 1. Assume that income is stationary in both regions of the country.

If condition 1 is satis�ed, if, in addition to that, agents do not take into account health issues

when taking their decision to move (i.e. α = 1), then:

- immigrants will move to the region where French is the o�cial language and,

- the expected health conditions for immigrants in the region where French is the o�cial language

will be lower than their expected health conditions in the alternative region (where English is the

o�cial language). That is

EE,0 [HEit]− EF,0 [HFit] > 0

Proof.

E0 (UF ) =
∞∑
t=1

βt

{(
EF,0[Yit]−Y −

i

Y +
i −Y

−
i

)α (
EF,0[Hit]−H−

i

H+
i −H

−
i

)1−α}1−σ

− 1

1− σ
,

If income is stationary, then the expected income will not depend on time. Moreover, if agents

do not take into account health issues when taking their decision to move (i.e. α = 1 ), the

expected utility function for moving in the French region will become

E0 (UF ) =

(
EF,0[Yit]−Y

−
i

Y+
i

−Y−
i

)1−σ
−1

(1−σ)(1−β) and the corresponding expected utility function for moving to

the English region will becomes E0 (UE) =

(
EE,0[Yit]−Y

−
i

Y+
i

−Y−
i

)1−σ
−1

(1−σ)(1−β) −DirectLCost and
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E0 (UF )− E0 (UE) =

(
EF,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
− 1

(1− σ) (1− β)
−


(
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
− 1

(1− σ) (1− β)
−DirectLCost


=

(
EF,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
− 1

(1− σ) (1− β)
−

(
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
− 1

(1− σ) (1− β)
+

(1− σ) (1− β)DirectLCost
(1− σ) (1− β)

=

(
EF,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
−
(
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
(1− σ) (1− β)

+
(1− σ) (1− β)DirectLCost

(1− σ) (1− β)
.

The following propositions are equivalent:

E0 (UF )− E0 (UE) > 0

⇐⇒

(
EF,0[Yit]−Y

−
i

Y+
i

−Y−
i

)1−σ
−
(
EE,0[Yit]−Y

−
i

Y+
i

−Y−
i

)1−σ

(1−σ)(1−β) + (1−σ)(1−β)DirectLCost
(1−σ)(1−β) > 0

⇐⇒ (1− σ) (1− β)DirectLCost >
(
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
−
(
EF,0[Yi]−Y −

i

Y +
i −Y

−
i

)1−σ
.

We can conclude that, if

(1− σ) (1− β)DirectLCost >
(
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
−
(
EF,0[Yi]−Y −

i

Y +
i −Y

−
i

)1−σ
, then the expected utility

of moving to the French region will be greater than the expected utility of moving to the English

region, (i.e. E0 (UF ) > E0 (UE)), and, therefore, agents will choose to move to the French region.

If additional to that,
(
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

)1−σ
−
(
EF,0[Yi]−Y −

i

Y +
i −Y

−
i

)1−σ
> 0, since the function f(x) = x1−σ

is an increasing function of x for all x ∈ R, then EE,0 [Yit] will be greater than EF,0 [Yit] and

consequently,

EE,0 [HEit]−EF,0 [HFit] =
EE,0[Yit]−Y −

i

Y +
i −Y

−
i

− EF,0[Yit]−Y −
i

Y +
i −Y

−
i

will be greater than zero. This means that

the expected health condition for immigrants in the region in which French is the o�cial language

will be lower, compared to the alternative.

6.2 Life satisfaction and health outcomes

In this subsection, we use life satisfaction as a proxy for the distance between the observed income

and the minimum income. We then analyze the e�ect of life satisfaction on several health measures.

Table 3 shows the estimates of life satisfaction on several self-assessed health perceptions and

subjective well-being indicators. Using di�erent speci�cations, we show that life satisfaction has

a statistically signi�cant impact on these measures. For example, as life satisfaction improves, so

does health (general, mental, and oral). A better life satisfaction is also associated with a decrease

in chronic diseases (hypertension, asthma, diabetes, heart disease and cancer) and risky behavior
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(binge drinking and smoking). Finally, we observe that well-being and health indicators continue

to worsen signi�cantly for immigrants in Quebec, compared to their counterparts in the rest of

Canada and Canadian-born individuals.

7 Discussion

Our model suggests that public policies that can reduce the �xed cost associated with the lan-

guage barrier may improve health conditions for immigrants and reduce health disparities between

regions. Such programs may include second language training.

Our econometric analysis also suggest that life satisfaction is associated with health variables,

which supports the proposition that programs improving life satisfaction may lead to better health

for immigrants. Other programs are those that improve the participation of immigrants in the

labor market (Boudarbat & Connolly (2013); Boudarbat & Boulet (2015a)3; Boulet & Boudarbat

(2015b)4), programs that encourage social connections between immigrants and non-immigrants

and programs that promote the culture of immigrants.

Conventional macroeconomic policies to increase overall economic activity may help, but may

not be enough to reduce health inequalities, especially during recessions5. Improving education

may help, but may not be su�cient. In fact, immigrants are selected, in part, based on their level

of schooling and the demand for the type of job they are quali�ed to do.

8 Conclusion

There is little empirical literature analysing the disparities between health variables among immi-

grants in a given country. In our knowledge, no theoretical analysis has been done to analyse the

health disparities for immigrants between two regions in a given country, where regions di�ers in

terms of o�cial languages and income.

The �rst econometric analysis of this paper compares health and well-being indicators among

immigrants in Quebec, immigrants in the rest of Canada and Canadian-born individuals. Data

used in our analysis are large micro-data from the Canadian Community Health Survey conducted

by Statistics Canada. After controlling for a large number of relevant variables, our results show

that well-being and health indicators worsen signi�cantly for immigrants in Quebec, compared to

their counterparts in the rest of Canada and Canadian-born individuals. The di�erence is greatest

for mental health and life satisfaction.
3Data used by Boulet & Boudarbat (2015a) come from the Quebec Survey on Working and Employment Con-

ditions and Occupational Health and Safety (EQCOTESST).
4Boulet & Boudarbat (2015b) used the Canadian National Graduates Survey (NGS) in their study.
5For a theoretical framework on the di�culties of improving economic activity during a recession, see Mao

Takongmo (2017a); for empirical evidence, see Mao Takongmo (2017b).

14



T
ab
le
3:

L
if
e
sa
ti
sf
ac
ti
on

(1
)

(2
)

(3
)

(4
)

V
a
ri
a
b
le
s

L
if
e
sa
ti
sf
a
ct
io
n

L
if
e
sa
ti
sf
a
ct
io
n

Q
u
e

Im
m

Q
u
e*
Im

m
L
if
e
sa
ti
sf
a
ct
io
n

L
if
e
sa
ti
sf
a
ct
io
n

Q
u
e

Im
m

Q
u
e*
Im

m

O
v
er
a
ll
h
ea
lt
h
(+

)
0
.5
6
5
*
*
*

0
.5
6
5
*
*
*

0
.0
4
5
*
*
*

0
.0
1
7

-0
.0
1
6

0
.5
5
6
*
*
*

0
.5
5
7
*
*
*

0
.0
6
0
2
*
*

0
.0
2
8
*
*

-0
.0
8
2
*
*
*

(0
.0
0
7
)

(0
.0
0
7
)

(0
.0
1
5
)

(0
.0
1
9
)

(0
.0
1
8
)

(0
.0
0
8
)

(0
.0
0
7
)

(0
.0
2
5
)

(0
.0
1
2
)

(0
.0
1
5
)

M
en
ta
l
h
ea
lt
h
(+

)
0
.7
6
1
*
*
*

0
.7
6
4
*
*
*

0
.1
0
2
*
*
*

0
.0
7
5
*
*
*

-0
.0
4
2
*
*
*

0
.7
4
8
*
*
*

0
.7
5
3
*
*
*

0
.1
2
0
*
*
*

0
.0
8
4
*
*
*

-0
.0
7
3
*
*
*

(0
.0
0
9
)

(0
.0
0
7
)

(0
.0
2
3
)

(0
.0
1
3
)

(0
.0
1
3
)

(0
.0
0
7
)

(0
.0
0
7
)

(0
.0
2
7
)

(0
.0
0
9
)

(0
.0
1
2
)

O
ra
l
h
ea
lt
h
(+

)
0
.3
4
6
*
*
*

0
.3
3
7
*
*
*

0
.0
6
6
*
*

-0
.1
4
9
*
*
*

-0
.1
3
8
*
*
*

0
.3
2
4
*
*
*

0
.3
1
5
*
*
*

0
.0
2
5
*

-0
.1
4
0
*
*
*

-0
.1
6
9
*
*
*

(0
.0
0
8
)

(0
.0
0
8
)

(0
.0
2
7
)

(0
.0
3
2
)

(0
.0
3
1
)

(0
.0
0
8
)

(0
.0
0
7
)

(0
.0
1
3
)

(0
.0
2
9
)

(0
.0
2
8
)

H
y
p
er
te
n
si
o
n
(-
)

-0
.0
2
5
*
*
*

-0
.0
2
5
*
*
*

0
.0
0
1

0
.0
0
6

-0
.0
2
7
*
*
*

-0
.0
2
1
*
*
*

-0
.0
2
2
*
*
*

-0
.0
0
5

-0
.0
0
2

-0
.0
1
0
*
*
*

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
4
)

(0
.0
0
5
)

(0
.0
0
4
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
4
)

(0
.0
0
4
)

(0
.0
0
4
)

A
st
h
m
a
(-
)

-0
.0
1
5
*
*
*

-0
.0
1
7
*
*
*

-0
.0
0
4

-0
.0
4
5
*
*
*

0
.0
0
2

-0
.0
1
5
*
*
*

-0
.0
1
6
*
*
*

-0
.0
0
6

-0
.0
4
2
*
*
*

0
.0
0
1

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
3
)

(0
.0
0
3
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
4
)

(0
.0
0
3
)

(0
.0
0
4
)

D
ia
b
et
e
(-
)

-0
.0
1
4
*
*
*

-0
.0
1
4
*
*
*

0
.0
0
0

0
.0
0
9
*
*

-0
.0
0
6
*

-0
.0
1
2
*
*
*

-0
.0
1
1
*
*
*

-0
.0
0
2

0
.0
0
6
*

0
.0
0
1

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
4
)

(0
.0
0
3
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
3
)

(0
.0
0
3
)

H
ea
rt
d
is
ea
se

(-
)

-0
.0
1
0
*
*
*

-0
.0
1
0
*
*
*

0
.0
0
7
*
*
*

-0
.0
0
3
*

-0
.0
0
5
*
*
*

-0
.0
0
9
*
*
*

-0
.0
0
9
*
*
*

0
.0
0
3
*
*

-0
.0
0
4
*
*

-0
.0
0
2

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
2
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
2
)

C
a
n
ce
r
(-
)

-0
.0
0
3
*
*
*

-0
.0
0
3
*
*
*

0
.0
0
0

-0
.0
0
2
*
*
*

-0
.0
0
3
*
*
*

-0
.0
0
2
*
*
*

-0
.0
0
2
*
*
*

-0
.0
0
2
*

-0
.0
0
2
*
*
*

-0
.0
0
1
*

(0
.0
0
1
)

(0
.0
0
0
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
0
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
0
)

A
n
x
ie
ty

d
is
o
rd
er
s
(-
)

-0
.0
3
6
*
*
*

-0
.0
3
7
*
*
*

-0
.0
0
5
*
*

-0
.0
3
4
*
*
*

0
.0
0
8
*
*
*

-0
.0
3
3
*
*
*

-0
.0
3
4
*
*
*

-0
.0
0
9
*
*
*

-0
.0
2
9
8
*
*
*

0
.0
0
9
*
*
*

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
3
)

(0
.0
0
3
)

(0
.0
0
1
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
2
)

(0
.0
0
3
)

M
o
o
d
d
is
o
rd
er
s
(-
)

-0
.0
5
5
*
*
*

-0
.0
5
6
*
*
*

-0
.0
2
3
*
*
*

-0
.0
3
5
*
*
*

0
.0
1
1
*
*
*

-0
.0
5
1
*
*
*

-0
.0
5
2
*
*
*

-0
.0
2
4
*
*
*

-0
.0
3
2
1
*
*
*

0
.0
1
3
*
*
*

(0
.0
0
2
)

(0
.0
0
2
)

(0
.0
0
2
)

(0
.0
0
3
)

(0
.0
0
3
)

(0
.0
0
2
)

(0
.0
0
2
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
0
2
)

R
eg
u
la
r
m
ed
ic
a
l
d
o
ct
o
r
(+

)
0
.0
1
6
*
*
*

0
.0
1
8
*
*
*

-0
.1
5
3
*
*
*

0
.0
0
9

-0
.1
1
6
*
*
*

0
.0
1
3
*
*
*

0
.0
1
1
*
*
*

-0
.1
5
7
*
*
*

-0
.0
1
3
*
*

-0
.0
8
2
*
*
*

(0
.0
0
2
)

(0
.0
0
1
)

(0
.0
2
1
)

(0
.0
0
6
)

(0
.0
1
6
)

(0
.0
0
1
)

(0
.0
0
2
)

(0
.0
1
2
)

(0
.0
0
6
)

(0
.0
1
1
)

D
ri
n
k
in
g
-
ty
p
e
o
f
d
ri
n
k
in
g
(-
)

0
.1
3
8
*
*
*

0
.1
1
2
*
*
*

0
.1
7
8
*
*
*

-0
.5
7
2
*
*
*

0
.0
5
2

0
.1
2
7
*
*
*

0
.1
0
3
*
*
*

0
.1
3
9
*
*
*

-0
.5
4
1
*
*
*

-0
.0
2
6

(0
.0
1
1
)

(0
.0
0
7
)

(0
.0
3
0
)

(0
.0
4
1
)

(0
.0
4
4
)

(0
.0
0
8
)

(0
.0
0
4
)

(0
.0
4
1
)

(0
.0
4
1
)

(0
.0
4
3
)

D
ri
n
k
in
g
-
b
in
g
e
d
ri
n
k
in
g
(-
)

-0
.0
1
6
*
*
*

-0
.0
2
1
*
*
*

-0
.0
2
8
*
*
*

-0
.1
4
0
*
*
*

0
.0
3
6
*
*
*

-0
.0
0
2

-0
.0
0
6
*
*
*

-0
.0
1
7
*
*
*

-0
.1
1
9
*
*
*

0
.0
1
3
*
*
*

(0
.0
0
3
)

(0
.0
0
2
)

(0
.0
0
5
)

(0
.0
0
4
)

(0
.0
0
4
)

(0
.0
0
3
)

(0
.0
0
2
)

(0
.0
0
6
)

(0
.0
0
4
)

(0
.0
0
3
)

S
m
o
k
in
g
(-
)

-0
.1
0
3
*
*
*

-0
.1
3
5
*
*
*

0
.1
3
7
*
*
*

-0
.5
6
5
*
*
*

0
.0
3
6
*
*

-0
.0
7
5
*
*
*

-0
.1
0
4
*
*
*

0
.1
0
1
*
*
*

-0
.5
5
0
*
*
*

0
.0
6
5
*
*
*

(0
.0
0
7
)

(0
.0
0
7
)

(0
.0
1
4
)

(0
.0
1
5
)

(0
.0
1
5
)

(0
.0
0
8
)

(0
.0
0
8
)

(0
.0
1
9
)

(0
.0
0
5
)

(0
.0
0
1
)

F
ru
it
a
n
d
v
eg
et
a
b
le

0
.4
0
8
*
*
*

0
.4
0
7
*
*
*

0
.5
6
6
*
*
*

0
.1
9
1
*
*

-0
.3
5
1
*
*
*

0
.3
2
4
*
*
*

0
.3
3
2
*
*
*

0
.3
0
8
*
*
*

0
.1
8
5
*
*

-0
.3
5
2
*
*
*

co
n
su
m
p
ti
o
n
(+

)
(0
.0
1
7
)

(0
.0
1
1
)

(0
.0
6
1
)

(0
.0
6
9
)

(0
.0
7
0
)

(0
.0
1
0
)

(0
.0
1
1
)

(0
.0
5
4
)

(0
.0
6
6
)

(0
.0
6
6
)

O
b
es
it
y
a
n
d
ov
er
w
ei
g
h
t
(-
)

-0
.0
1
7
*
*
*

-0
.0
2
1
*
*
*

-0
.0
6
0
*
*
*

-0
.1
1
1
*
*
*

0
.0
9
0
*
*
*

-0
.0
1
5
*
*
*

-0
.0
2
0
*
*
*

-0
.0
5
5
*
*
*

-0
.1
2
4
*
*
*

0
.0
9
7
*
*
*

(0
.0
0
2
)

(0
.0
0
2
)

(0
.0
1
4
)

(0
.0
1
9
)

(0
.0
1
9
)

(0
.0
0
3
)

(0
.0
0
2
)

(0
.0
1
2
)

(0
.0
1
8
)

(0
.0
1
6
)

P
h
y
si
ca
l
a
ct
iv
it
y
(+

)
0
.0
6
6
*
*
*

0
.0
6
4
*
*
*

-0
.0
8
5
*
*
*

-0
.0
7
5
*
*
*

0
.0
4
4
*
*

0
.0
6
7
*
*
*

0
.0
6
4
*
*
*

-0
.0
9
8
*
*
*

-0
.0
6
3
*
*
*

0
.0
3
3
*

(0
.0
0
4
)

(0
.0
0
3
)

(0
.0
0
9
)

(0
.0
1
7
)

(0
.0
1
9
)

(0
.0
0
2
)

(0
.0
0
2
)

(0
.0
1
2
)

(0
.0
1
7
)

(0
.0
1
9
)

H
o
m
e
ow

n
er
sh
ip

(+
)

0
.0
8
4
*
*
*

0
.0
8
2
*
*
*

-0
.0
8
5
*
*
*

-0
.0
6
1
*
*
*

-0
.1
3
5
*
*
*

0
.0
6
2
*
*
*

0
.0
5
5
*
*
*

-0
.0
7
4
*
*
*

-0
.1
2
1
*
*
*

-0
.0
9
6
*
*
*

(0
.0
0
5
)

(0
.0
0
5
)

(0
.0
1
4
)

(0
.0
1
3
)

(0
.0
1
7
)

(0
.0
0
4
)

(0
.0
0
2
)

(0
.0
1
3
)

(0
.0
1
2
)

(0
.0
1
6
)

C
o
n
tr
o
l
v
a
r
ia
b
le
s

Q
u
e;
Im

m
;
Im

m
*
q
u
e

N
o

Y
es

N
o

Y
es

P
er
so
n
a
l
&
fa
m
il
y

N
o

N
o

Y
es

Y
es

Y
ea
r
�
x
ed

e�
ec
ts

Y
es

Y
es

Y
es

Y
es

N
o
te
s:

A
ll
es
ti
m
a
te
s
a
re

w
ei
g
h
te
d
.
L
if
e
sa
ti
sf
a
ct
io
n
is
co
d
ed

fr
o
m

1
(v
er
y
sa
ti
s�
ed
)
to

5
(v
er
y
d
is
sa
ti
s�
ed
).

A
p
p
en
d
ix

T
a
b
le
A
.1
p
ro
v
id
es

d
et
a
il
s
o
n
ea
ch

m
ea
su
re

st
u
d
ie
d
.
T
h
e
co
n
tr
o
l

va
ri
a
b
le
s
in

ea
ch

o
f
th
e
sp
ec
i�
ca
ti
o
n
s
a
re

th
o
se

sh
ow

n
in

ta
b
le
A
.2
.
S
ta
n
d
a
rd

er
ro
rs
a
re

re
p
o
rt
ed

in
p
a
re
n
th
es
es
.
*
*
*
:
si
g
n
i�
ca
n
t
a
t
1
%

;
*
*
:
si
g
n
i�
ca
n
t
a
t
5
%

;*
:
si
g
n
i�
ca
n
t
a
t
1
0
%

15



Additional econometric analysis also show that life satisfaction is statistically and signi�cantly

associated with other health variables.

The paper also proposes a simple structural model to assess a possible channel that can lead

to observed health gaps for immigrants between regions, despite the universal health system. The

proposed structural model suggest that, if agents are short-sighted regarding their future health

conditions when taking their decisions, and if the �xed cost associated with the language barrier

is su�ciently large (compared to the di�erence in expected income between regions), then agents

will move to the region with an o�cial language that is similar to their native language, and their

expected health condition will be low.
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