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Are newborns of immigrant mothers more at risk of poorer perinatal health 

than those of natives-born mothers? One size does not fit all.   

A population-based study, Montreal, Quebec. 

Mouctar Sow*1,2,3, Myriam De Spiegelaere2, Marie-Pierre Sylvestre1,4, and Marie-France Raynault1,3 

 

ABSTRACT 

Background The risk of unfavourable pregnancy outcomes for immigrant mothers varies 
according to their birthplace, socioeconomic status (SES) and comparison group. This study 
aims to identify the characteristics of Montreal newborns who are more or less at risk of LBW, 
prematurity and SGA, according to the mother's birthplace and SES.  

Methods The analysis focuses on all singleton live births in Montreal between 2003 and 2012 
(N=214,620). Logistic regression models were estimated using generalized estimating 
equations in order to: 1) compare the risk of adverse pregnancy outcomes between Canadian-
born and immigrant mothers. The latter were categorised into 8 groups according to world 
regions; 2) estimate the odds ratio of the association between adverse pregnancy outcomes 
and the mother's SES (education and income quintile) for each group.  

Results The risk of LBW, prematurity and SGA vary considerably depending on the mother’s 
birthplace. For these three outcomes, mothers from the Caribbean and South Asia have a 
higher prevalence than all other groups. Three other groups compare favourably to Canadian-
born mothers: mothers from North Africa, Europe & the USA, and Central and West Asia.  

The association between SES and unfavourable pregnancy outcomes varies from one group 
of mothers to another. Among Canadian-born mothers, there is a classic health gradient, with 
low SES mothers being particularly vulnerable. While income is not associated with the risk 
of adverse outcomes among immigrant mothers, education is for many groups. The 
association is however weaker than for Canadian-born mothers. 

Conclusions It is important to assess the influence of both immigration and SES to better 
identify the children who are most at risk of experiencing perinatal health concerns. In 
Montreal, some immigrant women are particularly vulnerable, but so are socioeconomically 
disadvantaged native Canadian women. Conversely, North African-born mothers with low SES 
present a particularly low risk. It has also been found that a high level of education reduces 
the risk among several groups of immigrant women, as opposed to findings in other contexts.   

Keywords: Health inequalities, Perinatal health, Immigrants, Adverse birth outcomes, 
Poverty, Socioeconomic status, Low birth weight, preterm, Immigration.  
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BACKROUND 

Reducing perinatal health inequalities is a major public health priority. Children who are born 

prematurely or with a low birth weight are at a higher risk of perinatal mortality, 

developmental disorders and health problems during childhood and adulthood (1–3). The 

influence of SES and migration on the health of newborns varies according to the origin of the 

mothers, the comparison group, and health and socioeconomic status indicators (4–10) (4–

10). 

We have carried out several studies in the Belgian context in order to investigate the joint 

influence of SES and migration on the health of newborn babies (8,9,11,12). Several results 

emerge from these studies. First, the risk of adverse pregnancy outcomes varies according to 

the mother's birthplace. North African-born mothers in particular are found to be at a lower 

risk of experiencing adverse pregnancy outcomes compared to Belgian-born mothers, while 

mothers from sub-Saharan Africa are at a higher risk. Second, these results differ significantly 

according to SES. Among mothers with low SES, these two immigrant groups are at a 

significantly lower risk of LBW than native-born mothers. On the other hand, among mothers 

with a higher SES, those born in Belgium are at a lower risk of LBW than mothers from sub-

Saharan Africa, and the additional risk compared to mothers from North Africa decreases 

significantly. In other words, Belgian-born mothers with low SES are particularly vulnerable, 

while the opposite can be observed among high SES mothers. Third, the association between 

SES and perinatal health varies according to the mother's birthplace. Mothers born in Belgium 

show a classic health gradient, while the risk of LBW does not differ according to the mother's 

level of education among non-European immigrant women. 

This study aims to apply this analysis to other contexts. The Montreal context offers a good 

point of comparison. Immigrant households are strongly represented in Montreal, just like in 

Brussels. More than half of all births come from immigrant households. However, social and 

migration policies differ between the two regions. Our analysis focuses on births to mothers 

residing in Montreal – the largest metropolis in the province of Quebec and the second-

largest city in all of Canada. It aims to assess the influence of SES and migration status on 

perinatal health by answering two questions: a) does the risk of adverse pregnancy outcomes 

vary according to the mother's birthplace; and b) does the association between SES and 

adverse pregnancy outcomes differ according to the mother's birthplace? 



This analysis is all the more relevant given the scarcity of research on the influence of SES on 

pregnancy outcomes among immigrant women in Quebec. The existing studies on this 

subject, however, do not usually distinguish between different immigrant groups when 

interpreting the results (13,14). Such a distinction could highlight important differences, and 

thus help us better identify the newborns most at risk of experiencing perinatal health 

concerns. This study is, to our knowledge, the first in Quebec to adopt such an approach.  

 

METHODS 

Population and data sources 

This population-based study focuses on singleton live births to mothers residing in the 

Montreal area between 2003 and 2012. Births which occurred before 22 weeks of gestation 

were excluded from our analyses. The data come from birth records. The analytical sample 

includes 214,620 births.  

Variables 

The analysis focuses on three perinatal indicators: low birth weight (LBW), i.e. birth weight 

below 2500 grams; preterm birth, which refers to a birth before 37 weeks of gestation; and 

low weight for gestational age (SGA), which refers to a birth weight below the 10th percentile 

of its age group. The most recent curve available in Canada was used as the reference for the 

SGA estimate (15). These three adverse pregnancy outcomes were analysed according to the 

mother's country of birth and SES. 

The mother’s country of birth was used to distinguish between women born in Canada and 

immigrants. The latter were divided into 8 categories according to different regions of the 

world. The two SES variables considered are the mother's level of education and the 

neighbourhood income.  

The level of education was divided into three categories based on the number of years of 

education completed: mothers with secondary V degree (high school), mothers with a college 

education level, and mothers who have reached university-level education. 



Neighbourhood income refers to the average income of the dissemination area where the 

mother resides. The dissemination area is the most common geographic unit for which census 

data is made available (16). This information is incorporated into birth records with postal 

codes. The average income of the neighbourhood was categorised into quintiles. 

Statistical analyses 

First, logistic regression models were estimated using generalized estimating in order to 

compare the risk of adverse pregnancy outcomes between Canadian-born mothers and 8 

groups of immigrant mothers. 

Second, stratified analysed was performed to estimate the odds ratio of the association 

between adverse pregnancy outcomes and the mother’s SES (education and income quintile) 

for each group of mothers. For this second point, we present the results concerning LBW. The 

results concerning preterm birth and SGA, which are consistent with those found on LBW, are 

provided in the appendix (supplemental files 1 & 2). The mother's marital status, age and 

parity as well as the sex of the child were used as adjustment variables. For SGA, the 

adjustment does not take the sex of the child into account, since the reference curve 

estimating SGA already factors it in.  

 

RESULTS 

Socio-demographic profile of mothers and newborns (Table 1). 

Among 21,4620 singleton live births over the period studied (2002-2012), more than half of 

these babies are born to an immigrant mother. Among these foreign-born mothers, North 

African women are the most represented, followed by mothers from Europe or the United 

States. These two groups account for about one third of immigrant mothers, and one fifth of 

all births.  

The socioeconomic status of Montreal mothers varies according to the mother's origin. 

Generally speaking, three profiles can be distinguished according to the mother's education 

level and the average income of the area where she lives: a) The most favoured groups: 

mothers born in Canada, Central or West Asia, and Europe or the United States. These 

mothers have a proportionally high likelihood of living in more affluent areas (around 26%) 



and also of having a university degree (52%, 70% and 55%, respectively); b) The particularly 

disadvantaged groups: mothers from the Caribbean and South Asia. These women are much 

more likely to have an unfinished high school education (48% and 44% respectively), and to 

live in underprivileged neighbourhoods, especially for mothers from South Asia (41%); c) The 

“intermediate” groups: mothers from North Africa, Sub-Saharan Africa, Latin America, and 

East and Southeast Asia. The proportion of highly educated mothers is relatively high among 

these women, especially among North African-born mothers (62%). However, many of them 

live in underprivileged areas. In both groups of African mothers, less than 10% of the women 

live in affluent neighbourhoods; the same applies to mothers of Caribbean origin.  

About 10% of Canadian-born mothers are single parents, whereas 5% of mothers from North 

Africa, Europe or the United States, and Asia are single. The highest proportions of single 

mothers are found among Caribbean (29%), sub-Saharan (20%) and Latin American women 

(16%) 



 

Table1. Characteristics of mothers and newborns, according to the mother’s birthplace (2003-2012) 

*Including the rest of the world (n=13 007) and unknown (n=4 632)  

 

 

Risk of adverse pregnancy outcomes according to the mother's birthplace (Table 2).  

The risks of low birth weight, prematurity and SGA vary considerably depending on the 

mother's birthplace. A first group of women from sub-Saharan Africa, the Caribbean and 

South Asia present a significantly higher risk than Canadian-born mothers for the three 

perinatal indicators analysed; the excess risk is particularly high for children whose mothers 

are from the Caribbean and South Asia. A second group of mothers from North Africa, Europe 

and the United States, and Central and West Asia, present lower risks than Canadian-born 

mothers, except for the risk of SGA in Central and West Asian mothers which is similar to that 

of Canadian-born mothers. The prevalence in the third and final group, which is made up of 

  All births Canada 

North 

Africa  SS Africa  Caribbean 

Latin 

America 

South 

Asia  

Central & 

West Asia  

East Asia  

& South-E  

Europe 

& USA 

N 214 620* 97 520 24 312 7 951 10 494 10 022 7 960 9 236 13 372 16 114 

% of births 100 45.4 11.3 3.7 4.9 4.7 3.7 4.3 6.2 7.5 

Maternal education (n) 200 943 92 943  22 954 7 496 9 853 9 532 7 429 8 747 12 344 15 373 

 University (%) 50.58 51.79 61.57 42.53 22.97 41.37 25.24 54.09 48.10 70.29 

College (%) 24.71 24.81 21.44 28.18 29.18 23.77 31.16 23.12 30.80 18.37 

High school (%) 24.70 23.41  16.99 29.30 47.85 34.86 43.60 22.80 21.10 11.34 

Income Quintile (n) 211 265 95642 24 155 7 874 10 428 9 916 7 868 9 036 13 124 15 867 

Top (%) 20.00 26.57 9.06 8.61 8.31 13.55 11.55 25.79 15.16 26.80 

Fourth (%) 20.00 23.34 16.90 15.56 15.45 18.99 12.79 17.75 16.17 22.53 

Middle (%) 20.00 20.35 21.84 19.81 21.69 21.18 15.10 18.89 18.84 18.38 

Second (%) 20.00 17.75 25.22 22.06 26.27 23.32 19.61 18.28 21.25 17.20 

Bottom (%) 20.00 12.00 26.98 33.96 28.28 22.96 40.95 19.29 28.57    15.09 

Marital status (n) 208 249 95 139 23 599 7 740 10 225 9 786 7 681 8 888 12 904 15 616 

Single (%) 9.94 10.18 4.25 20.36 29.49 15.71 4.23 3.09 6.90 4.44 

Parity (n) 214 620 97 520 24 312 7 951 10 494 10 022 7 960 9 236 13 372 16 114 

0 (%) 48.65 53.83 42.69 39.71 38.79 46.16 40.08 39.38 50.32 50.44 

1-2 (%) 45.36 41.44 51.74 48.92 50.00 47.14 51.97 49.23 46.79 43.57 

3 (%) 5.99 4.73 5.57 11.37 11.21 6.71 7.95 11.39 2.89 5.99 

Maternal age (n) 214 620 97 520 24 312 7 951 10 494 10 022 7 960 9 236 13 372 16 114 

<20 (%) 2.17 3.30 0.44 1.45 2.44 2.66 0.79 1.19 0.37 0.81 

20-29 (%) 39.73 42.05 35.40 43.87 37.35 41.61 52.99 43.17 26.20 31.43 

30-39 (%) 51.48 49.37 54.96 48.11 50.10 49.45 42.01 49.04 63.59 60.08 

≥40 (%) 6.62 5.27 9.20 6.58 10.11 6.28 4.21 6.60 9.84 7.68 

Infant sex (n) 214 620 97 520 24 312 7 951 10 494 10 022 7 960 9 236 13 372 16 114 

Female 48.62 48.42 48.92 48.62 49.49 48.52 48.54 47.62 48.16 48.98 



Latin American as well as East and Southeast Asian mothers, are similar to that of Canadian-

born mothers, except for the higher prevalence of SGA in Asian mothers.   

These trends do not change after adjusting for the mother’s and newborn’s characteristics 

(education, income, marital status, parity and sex of the child), with three exceptions: the 

excess risk of prematurity of mothers from sub-Saharan Africa disappears; the risk of SGA in 

mothers from Europe or the United States becomes similar to that of Canadian-born mothers, 

and the risk of SGA of mothers born in Central and West Asia slightly increases. 

 
 
Table 2. ORs (95% CI) of the association between adverse birth outcomes and maternal birthplace 

  UNADJUSTED ORs (CI 95%) 

  % LBW  %  PRETERM  % SGA 

Maternal birth place           

Canada 4.32 1 5.72 1 8.67 1 

Caribbean 8.22 1.96 (1.81-2.11) a 9.66 1.75 (1.63-1.87) a 11.54 1.37 (1.28-1.46) a 

South Asia 7.66 1.80 (1.64-1.97) a 7.94 1.41 (1.29-1.54) a 15.83 1.96 (1.83-2.09) a 

Sub-saharan Africa 5.41 1.25 (1.13-1.39) a 6.44 1.13 (1.02-1.24) c 9.47 1.09 (1.01-1.18) c  

              

North Africa 3.01 0.68 (0.63-0.74) a 4.17 0.71 (0.67-0.77) a 7.06 0.80 (0.76-0.84) a 

Europe & USA 3.20 0.73 (0.67-0.80) a 4.72 0.82 (0.76-0.88) a 8.09 0.93 (0.87-0.98) c 

Latin America 4.23 0.97 (0.87-1.07) 6.13 1.07 (0.98-1.17) 8.69 0.99 (0.93-1.07) 

Central & West Asia 3.27 0.74 (0.66-0.84) a 4.42 0.76 (0.69-0.85) a 8.78 1.01 (0.93-1.08) 

East & Southeast Asia 4.66 1.06 (0.97-1.16) 6.03 1.05 (0.97-1.13) 10.99 1.29 (1.21-1.37) a 

  ADJUSTED ORs (CI 95%) 

   LBW   PRETERM   SGA 

Maternal birth place             

Canada   1   1   1 

Caribbean   1.75 (1.61-1.91) a   1.53 (1.41-1.65) a   1.36 (1.27-1.46) a 

South Asia   1.79 (1.63-1.98) a   1.36 (1.24-1.49) a   2.03 (1.89-2.18) a 

Sub-saharan Africa   1.22 (1.09-1.36) a   1.08 (0.98-1.20)   1.14 (1.05-1.24) b 

              

North Africa   0.73 (0.67-0.79) a   0.75 (0.69-0.80) a   0.87 (0.82-0.92) a 

Europe & USA   0.79 (0.72-0.87) a   0.87 (0.80-0.94) a   0.99 (0.93-1.05) 

Latin America   0.94 (0.84-1.04)   1.04 (0.95-1.14)   1.01 (0.93-1.09) 

Central & West Asia   0.81 (0.71-0.92) a   0.79 (0.70-0.88) a   1.13 (1.04-1.22) b 

East & Southeast Asia   1.04 (0.941.14)   1.03 (0.95-1.12)   1.30 (1.22-1.39) a 
c≤0.05; b≤0.01; a≤0.001 

 

 
 
 
 
 



Predictors of SIH according to mother's birthplace (Tables 3 & 4). 

 

The influence of socioeconomic factors on the risk of LBW differs according to the mother's 

birthplace. We observe a classic social gradient among Canadian-born mothers: income and 

education level are inversely associated with LBW. The differences according to SES are 

relatively large.  

Among immigrant mothers, the association between SES and LBW varies according to the 

immigrant group and SES indicator. In no group is neighbourhood income associated with the 

risk of LBW. The mother's education level, on the other hand, influences the risk of LBW for 

several immigrant groups. A very low level of education increases this risk (before and after 

adjustment) for all immigrant women except for mothers from North Africa, the Caribbean 

and South Asia. Among immigrant women, the impact of the education level is more 

pronounced for women from Europe or the USA and from Central or West Asia. However, 

unlike Canadian-born mothers, there is no health gradient among immigrant women. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 3. Associations between low birth weight and SES according to mother’s birthplace  

  CRUDE ORs (CI 95%) 

  Canada Caribbean South Asia SS Africa North Africa 

  % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) 

Maternal education                      

Univerty 3.43 1 8.22 1 7.47 1 5.02 1 3.06 1 

College 4.26 1.25 (1.15-1.35) a 7.48 0.90 (0.73-1.10) 8.38 1.13 (1.07-1.16) 5.63 1.13 (0.89-1.44) 2.91 0.94 (0.78-1.14) 

High school 6.20 1.84 (1.71-2.00) a 8.70 1.06 (0.88-1.27) 7.07 0.94 (0.75-1.17) 5.65 1.13 (0.89-1.44) 2.90 0.94 (0.76-1.16) 

Income Quintile                      

Top  3.31 1 9.23 1 6.60 1 6.05 1 3.34 1 

Fourth  4.01 1.22 (1.10-1.35) a 8.51 0.91 (0.68-1.22) 7.75 1.18 (0.83-1.68) 6.12 1.01 (0.68-1.50) 2.79 0.83 (0.61-1.12) 

Midlle  4.62 1.42 (1.28-1.57) a 8.13 0.87 (0.66-1.14) 8.42 1.31 (0.94-1.82) 5.26 0.87 (0.58-1.28) 2.82 0.84 (0.63-1.12) 

Second  4.93 1.52 (1.37-1.68) a 7.92 0.84 (0.64-1.11) 7.00 1.06 (0.77-1.47) 4.72 0.77 (0.52-1.14) 2.99 0.90 (0.68-1.18) 

Bottom 5.82 1.80 (1.61-2.00) a 8.14 0.87 (0.66-1.33) 7.98 1.22 (0.91-1.63 5.50 0.93 (0.65-1.33) 3.18 0.95 (0.72-1.25) 

                      

  AJUSTED ORs (CI 95%) 

Maternal education    Canada   Caribbean   South Asia   SS Africa   North Africa 

Univerty   1   1   1   1   1 

College   1.25 (1.15-1.36) a   0.95 (0.77-1.18)   1.24 (0.98-1.58)   1.27 (0.98-1.64)   0.99 (0.81-1.21) 

High school   1.77 (1.62-1.94) a   1.19 (0.98-1.45)   1.05 (0.84-1.33)   1.40 (1.08-1.80) c   1.05 (0.84-1.30) 

Income Quintile                      

Top    1   1   1   1   1 

Fourth    1.09 (0.98-1.21)   0.85 (0.62-1.14)   1.19 (0.82-1.71)   1.04 (0.69-1.57)   0.82 (0.59-1.11) 

Midlle    1.21 (1.09-1.35) a   0.85 (0.64-1.12)   1.32 (0.93-1.88)   0.87 (0.58-1.31)   0.85 (0.62-1.14) 

Second    1.24 (1.11-1.38) a   0.79 (0.60-1.05)   1.02 (0.72-1.44)   0.76 (0.50-1.14)   0.86 (0.65-1.15) 

Bottom   1.37 (1.21-1.54) a   0.85 (0.64-1.12)   1.21 (0.89-1.66)   0.91 (0.63-1.34)   0.92 (0.69-1.23) 
c≤0.05; b≤0.01; a≤0.001 

 



Table 4. Associations between low birth weight and SES according to mother’s birthplace 

 CRUDE ORs (CI 95%) 

  Canada Europe & USA Latin America Central/West Asia East/Southeast Asia 

  % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) 

Maternal education                      

Univerty 3.43 1 3.11 1 4.01 1 2.87 1 4.11 1 

College 4.26 1.25 (1.15-1.35) a 2.62 0.84 (0.65-1.08) 3.89 0.96 (0.73-1.25) 3.02 1.05 (0.77-1.43) 5.37 1.32 (1.09-1.60) b 

High school 6.20 1.84 (1.71-2.00) a 4.59 1.50 (1.17-1.92) a 4.63 1.15 (0.92-1.45) 4.11 1.45 (1.09-1.92) b 4.91 1.20 (0.96-1.50) 

Income Quintile                      

Top  3.31 1 3.15 1 3.57 1 3.18 1 4.42 1 

Fourth  4.01 1.22 (1.10-1.35) a 2.94 0.93 (0.71-1.20) 4.46 1.26 (0.88-1.82) 3.55 1.11 (0.77-1.59) 4.81 1.09 (0.81-1.46) 

Midlle  4.62 1.42 (1.28-1.57) a 3.33 1.05 (0.81-1.38) 4.48 1.26 (0.88-1.80) 2.99 0.95 (0.66-1.37) 4.25 0.95 (0.71-1.28) 

Second  4.93 1.52 (1.37-1.68) a 2.92 0.92 (0.69-1.23) 4.54 1.28 (0.90-1.82) 3.09 0.98 (0.68-1.42) 4.91 1.11 (0.84-1.46) 

Bottom 5.82 1.80 (1.61-2.00) a 3.90 1.25 (0.95-1.63) 4.00 1.12 (0.78-1.61) 3.67 1.18 (0.83-1.67) 4.85 1.10 (0.85-1.43) 

                      

  AJUSTED ORs (CI 95%) 

    Canada   Europe & USA   Latin America   Central/West Asia   East/South-E Asia 

Maternal education                      

Univerty   1   1   1   1   1 

College   1.25 (1.15-1.36) a   0.88 (0.67-1.15)   1.02 (0.77-1.35)   1.06 (0.76-1.48)   1.30 (1.06-1.58) b 

High school   1.77 (1.62-1.94) a   1.70 (1.29-2.22) a   1.31 (1.00-1.71)   1.63 (1.19-2.22) b   1.22 (0.96-1.54) 

Income Quintile                      

Top    1   1   1   1   1 

Fourth    1.09 (0.98-1.21)   0.91 (0.70-1.20)   1.28 (0.87-1.88)   1.08 (0.74-1.57)   1.09 (0.81-1.48) 

Midlle    1.21 (1.09-1.35) a   1.02 (0.77-1.35)   1.36 (0.93-1.99)   0.92 (0.62-1.36)   0.86 (0.63-1.17) 

Second    1.24 (1.11-1.38) a   0.84 (0.62-1.13)   1.33 (0.91-1.94)   0.83 (0.55-1.24)   1.06 (0.79-1.41) 

Bottom   1.37 (1.21-1.54) a   1.17 (0.88-1.57)   1.11 (0.75-1.63)   1.06 (0.72-1.54)   1.08 (0.82-1.42) 
c≤0.05; b≤0.01; a≤0.001 



DISCUSSION 

 

The situation of immigrant mothers in Montreal is far from being homogeneous in 

socioeconomic terms. There are two extremes: one the one hand, the relatively privileged 

mothers from Northern Europe and Central and Western Asia, whose profile is comparable 

to that of Canadian-born mothers, and on the other hand, the more disadvantaged mothers 

from the Caribbean and South Asia. 

 

Our results show that perinatal health inequities in Montreal are influenced by both the 

mother's birthplace and socioeconomic status. The discussion addresses three aspects: the 

marked vulnerability of Caribbean and South Asian mothers, the particularly favourable 

situation of North African mothers with low SES, and the association between education level 

and LBW. 

 

Marked vulnerability of Caribbean and South Asian mothers, even among the highly 

educated 

Other studies found similar results for these two groups. The comparison with these studies, 

however, has limitations, in particular due to differences in categorisation. For example, in 

several studies mothers born in the Caribbean were grouped with those born in Latin America 

(10,17). The same applies for mothers from South Asia, who are often grouped with those 

from Central Asia (10). Our results show the relevance of analysing the risks of adverse 

outcomes for these groups separately, at least in the Quebec context.  

By distinguishing the prevalence of LBW according to SES among different groups of mothers, 

our study allows us to better analyse the risk profile of the different groups. Among mothers 

from the Caribbean and South Asia, there is a very high prevalence of high SES mothers, which 

is similar to that of low SES mothers. This suggests a relatively high vulnerability of highly 

educated mothers from these two regions. Comparison with the levels of prevalence 

observed among Canadian-born women confirms this trend. The differences with the latter 

are indeed much more marked when comparing the high SES groups. For example, the 

prevalence of LBW among mothers with less than a high school education is 6.20% for 



Canadian-born women and 7.07% for South Asian women. For mothers holding a university 

degree, these figures amount to 3.43% and 7.47%, respectively.  

 

This could be explained by the fact that these groups of highly educated women are more 

exposed to risk factors than Canadian-born mothers and other immigrant women of the same 

SES. For example, we find that these highly educated women are often overqualified for the 

jobs they do compared to native-born women. While this is also true for other immigrant 

women, there is also evidence that South Asian women are more likely to work jobs that 

expose them to precarious working conditions compared to native-born mothers and other 

groups of immigrant women (18): "... South Asian women are also strongly represented in 

processing, manufacturing and utilities occupations; over a quarter (26.9%) of them work 

these jobs (compared to 9.3% of all immigrant women)". In addition, South Asian women also 

have relatively lower average incomes compared to all other groups. 

These results suggest that, in the Montreal context, mechanisms of work-related 

discrimination particularly weaken these women. Authors stress the importance of better 

studying such mechanisms in order to understand how they contribute to exacerbating health 

inequalities (9,19–22). Other types of risk factors according to SES could also play a role, 

namely obesity, tobacco or alcohol consumption, and gestational diabetes. Studies 

highlighting the distribution of these factors according to SES among different immigrant 

groups could help explain the differences in risk we observed according to birthplace and SES 

in different contexts.  

 

Lower vulnerability of North African mothers with low SES in different contexts: a Maghrebi 

paradox?  

North African-born mothers have the lowest levels of prevalence for all three pregnancy 

outcomes. The difference with Canadian-born mothers can be largely explained by the 

particularly low levels of prevalence observed among North African mothers of low SES 

compared to Canadian mothers of low SES, and to all other immigrant women of the same 

SES. These findings are similar to those in the Brussels context. They are also similar to the 

situation of Mexican mothers in the United States, which is described as the Mexican paradox 

(6,23–25). 

 



The lower vulnerability for this group could be explained by a strengthening of protective 

factors during pregnancy. In Belgium, it was found that more than half of these women did 

not work during most of the pregnancy, and were therefore less exposed than other groups, 

both native and foreign-born, to precarious working conditions during pregnancy. In Quebec, 

these women are also relatively more likely not to work compared to several other immigrant 

groups, with an employment rate amounting to less than 45%. Unlike South Asian and other 

immigrant women, Arab women are less likely to work strenuous jobs, so those who do work 

are less exposed to precarious working conditions (18). 

Cultural factors, particularly regarding smoking habits, may also be important. In-depth 

studies are needed to understand the factors that protect these women. Such studies are 

likely to provide important lessons for perinatal health prevention. It also seems relevant to 

extend the analysis to other health problems.  

 

Education level: a marker of health inequalities among several immigrant groups  

Differences in risk according to education level are more pronounced for the three most 

advantaged groups: Canada, Europe & USA, Central and West Asia. Similar results are found 

in Brussels, where education is a good predictor of pregnancy outcomes for mothers born in 

Belgium or in a country of the European Union.  

In the Montreal context, we also found that education is associated with LBW in several other 

immigrant groups, although the association remains weaker than for Canadian-born women. 

This finding differs from those made in other contexts for some immigrant groups. For 

example, in Brussels, the risk of LBW does not vary according to education level among 

mothers from sub-Saharan Africa. Similar findings to those in the Belgian context have been 

made for some immigrant groups in other contexts (Buttenheim et al., 2010; Goldman et al., 

2006; Kimbro et al., 2008) 

In a context such as Canada, a country which adopts selective immigration policies on the 

basis of migrant qualifications, the correlation between education level and labour market 

opportunities may be stronger than in other contexts. Studies comparing countries with 

different types of migration policy could help us better understand how the context 

influences the relationship between education level and pregnancy outcomes among 

immigrant women. Analyses along these lines prove the relevance of such studies (27).  



In contrast to education level, the risk of LBW does not differ according to income among all 

immigrant groups. Studies show that the impact of neighbourhood deprivation on health is 

more pronounced among people who have lived there for a very long time (transgenerational 

impact of deprivation) (28), which is not the case for recent immigrants. Moreover, among 

these immigrants, the level of education may be a better indicator of their standard of living 

in the country of origin than the income of the neighbourhood in the host country. It is 

important to take their life journey into account in order to better analyse the health impacts 

of immigration. 

 

Limitations 

The available data does not allow for further exploration of certain hypotheses. Information 

on working conditions, on length of residence of immigrants or on living habits would have 

been relevant in this respect. Moreover, the curves generally used to estimate the SGA may 

not be appropriate for some immigrants (29) 

 

 

 

 

CONCLUSION 

 

The analysis carried out shows the importance of assessing the influence of both the mother's 

origin and her socioeconomic status in order to better identify the newborns who are at a 

greater or lower risk of experiencing perinatal health concerns. In Montreal, it was found that 

the most vulnerable newborns are those whose mothers come from the Caribbean or South 

Asia, regardless of the mother's SES, but also children of Canadian-born mothers who are 

socioeconomically disadvantaged. Conversely, North African mothers with low SES present a 

particularly low risk. It is also found that a high education level reduces the risk among several 

immigrant groups, in contrast to findings in other contexts. Future studies should delve 

deeper into the factors that make certain groups of women more or less vulnerable in 

different contexts. 
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SUPPLEMENTAL FILE 1  

 Associations between preterm birth and SES, according to maternal place of birth 

   CRUDE ORs (CI 95%) 

  Canada Europe & USA Latin America Central/West Asia East/Southeast Asia 

  % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) 

Maternal 

education                      

Univerty 4.63 1 4.43 1 4.92 1 4.14 1 5.07 1 

College 5.86 1.27 (1.19-1.37) a 4.71 1.06 (0.87-1.30) 6.27 1.28 (1.03-1.60) c 3.66 0.88 (0.67-1.15) 7.08 1.43 (1.20-1.69) a 

High school 7.70 1.71 (1.60-1.82) a 6.08 1.39 (1.12-1.73) b 7.49 1.56 (1.28-1.89) a 5.42 1.33 (1.04-1.68) c 6.49 1.30 (1.07-1.58) b 

Income Quintile                      

Top  4.86 1 5.03 1 5.65 1 4.16 1 5.18 1 

Fourth  5.66 1.17 (1.08-1.28) a 4.11 0.81 (0.64-1.01) 6.27 1.11 (0.83-1.50) 3.99 0.95 (0.69-1.32) 5.94 1.15 (0.88-1.51) 

Midlle  5.88 1.22 (1.12-1.33) a 4.87 0.96 (0.76-1.19) 6.43 1.14 (0.85-1.53) 4.45 1.08 (0.79-1.46) 6.07 1.18 (0.91-1.53) 

Second  6.22 1.29 (1.18-1.41) a 4.58 0.90 (0.71-1.13) 6.49 1.14 (0.86-1.53) 4.90 1.19 (0.88-1.60) 6.20 1.21 (0.94-1.55) 

Bottom 6.87 1.42 (1.29-1.58) a 5.06 0.99 (0.78-1.25) 5.80 1.02 (0.76-1.37) 4.76 1.15 (0.85-1.54) 6.56 1.28 (1.01-1.62) c 

                      

 AJUSTED ORs (CI 95%) 

    Canada   Europe & USA   Latin America   Central/West Asia   East/South-E Asia 

Maternal 

education                      

Univerty   1   1   1   1   1 

College   1.26 (1.17-1.36) a   1.13 (0.92-1.41)   1.31 (1.10-1.75) b   0.91 (0.72-1.23)   1.35 (1.10-1.61) c 

High school   1.66 (1.54-1.80) a   1.51 (1.19-1.91) b   1.67 (1.33-2.09) a   1.45 (1.11-1.88) c   1.23 (0.99-1.52) 

Income Quintile                      

Top    1   1   1   1   1 

Fourth    1.02 (0.84-1.16)   0.80 (0.63-1.01)   1.02 (0.71-1.38)   0.94 (0.71-1.34)   1.13 (0.85-1.54) 

Midlle    1.03 (0.86-1.18)   0.93 (0.73-1.17)   1.07 (0.75-1.41)   1.10 (0.80-1.52)   1.11 (0.83-1.46) 

Second    1.09 (1.10-1.23) c   0.85 (0.67-1.09)   1.07 (0.75-1.40)   1.23 (0.94-1.62)   1.14 (0.85-1.49) 

Bottom   1.12 (1.02-1.25) c   0.92 (0.71-1.18)   0.88 (0.65-1.21)   1.20 (0.91-1.59)   1.18 (0.93-1.50) 



SUPPLEMENTAL FILE 2 
 

Associations between SGA and SES, according to maternal place of birth 

   CRUDE ORs (CI 95%) 

  Canada Europe & USA Latin America Central/West Asia East/Southeast Asia 

  % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) % OR (95% CI) 

Maternal education                      

Univerty 7.59 1 7.75 1 9.79 1 8.79 1 10.16 1 

College 8.51 1.13 (1.06-1.19) a 8.40 1.09 (0.94-1.27) 7.28 0.73 (0.60-0.88) b 8.46 0.96 (0.80-1.16) 11.86 1.16 (1.01-1.32) c 

High school 11.16 1.52 (1.44-1.61) a 9.64 1.27 (1.06-1.51) b 8.46 0.85 (0.72-1.01) 9.33 1.07 (0.89-1.29) 11.67 1.16 (1.00-1.34) 

Income Quintile                      

Top  7.50 1 7.52 1 8.26 1 8.28 1 9.45 1 

Fourth  8.43 1.13 (1.06-1.22) a 7.86 1.04 (0.88-1.24) 8.98 1.06 (0.82-1.39) 8.85 1.06 (0.84-1.35) 12.06 1.32 (1.07-1.62) c 

Midlle  8.77 1.19 (1.10-1.27) a 8.64 1.16 (0.97-1.38) 9.05 1.12 (0.86-1.44) 8.55 1.03 (0.81-1.31 11.08 1.17 (0.95-1.44) 

Second  9.67 1.32 (1.22-1.41) a 8.01 1.07 (0.89-1.28) 8.22 0.99 (0.76-1.28) 8.41 1.01 (0.79-1.29) 11.19 1.21 (0.98-1.47) 

Bottom 9.97 1.36 (1.26-1.47) a 8.75 1.18 (0.98-1.42) 8.96 1.09 (0.84-1.41) 10.15 1.25 (0.99-1.57) 10.85 1.12 (0.93-1.36) 

                      

 AJUSTED ORs (CI 95%) 

    Canada   Europe & USA   Latin America   Central/West Asia   East/South-E Asia 

Maternal education                      

Univerty   1   1   1   1   1 

College   1.14 (1.06-1.21) a   1.15 (1.02-1.38)   0.80 (0.67-1.05)   0.95 (0.79-1.18)   1.24 (1.07-1.43) c 

High school   1.56 (1.46-1.66) a   1.35 (1.11-1.63)   0.98 (0.81-1.19)   1.07 (0.87-1.31)   1.25 (1.06-1.46) b 

Income Quintile                      

Top    1   1   1   1   1 

Fourth    1.03 (0.91-1.13)   1.03 (0.88-1.23)   1.05 (0.83-1.39)   1.08 (0.82-1.37)   1.18 (0.94-1.58) 

Midlle    1.05 (0.92-1.14)   1.04 (0.84-1.25)   1.13 (0.87-1.46)   1.03 (0.79-1.32)   1.13 (0.80-1.39) 

Second    1.07 (0.97-1.16)   1.02 (0.76-1.19)   0.99 (0.76-1.29)   1.01 (0.80-1.29)   1.15 (0.82-1.40) 

Bottom   1.09 (0.99-1.19)   1.05 (0.86-1.27)   1.10 (0.84-1.45)   1.17 (0.91-1.49)   1.08 (0.88-1.33) 

 


