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Abstract Perinatal health data for Haitians are scant. We

evaluated adverse birth outcomes for Haitians in Québec,

Canada. We analyzed 2,124,909 live births from 1981

to 2006. Haitian ethnicity was assessed using maternal

birth country (Haiti, other Caribbean country, other foreign

country, Canada) and home language (Creole, French/

English but Creole mother tongue, French/English, other).

Associations between ethnicity and preterm birth (PTB),

low birth weight (LBW), and small-for-gestational-age

(SGA) birth were calculated. Adverse birth outcomes were

more common among mothers with Haitian ethnicity.

Relative to Canadian-born mothers, odds for Haitian-born

mothers were 4 times greater for extreme PTB (B27 weeks),

twice greater for very PTB (28–31 weeks), and 25% higher

for moderate PTB (32–36 weeks). Patterns were similar for

SGA birth and severe cases of LBW. Despite overall

decreases LBW and SGA birth, relative and absolute

inequalities increased over time. Perinatal health inequalities

are increasing for Haitian-born mothers.

Keywords Birth weight � Ethnicity � Fetal growth �
Immigrants � Premature birth

Introduction

The perinatal health status of Haitians is poorly understood.

Haiti is the most disadvantaged country in the Americas [1,

2], and data suggest that important inequalities in perinatal

health may be present [3]. However, existing information is

limited by data quality and a clear picture of perinatal

health for Haitians is not available. Even less is known

about the perinatal health of the substantial numbers of

Haitians who emigrated over recent decades, including a

large community in the province of Québec, Canada. The

majority (96%) of Haitians in Canada reside in Québec,

where French is an official language just as in Haiti [4].

Population and public health research has not yet exam-

ined this ethnic group despite evidence that signifi-

cant inequalities may be present for minorities in Canada

[5, 6].

Among immigrant live births in Québec, Haiti is pres-

ently the most represented country [7]. Some research

suggests that Caribbean migrants as a whole may have

worse birth outcomes relative to native-born populations

[8, 9]. There is also evidence that low birth weight (LBW)

is greater among Caribbean-born than Canadian-born

mothers in Québec [10]. It is not known, however, whether

these patterns may be driven by Haitian ethnicity because

the birth country analyses performed thus far examined the

aggregate of Caribbean countries.

Furthermore, no research has evaluated adverse birth

outcomes for Haitians over time. Such studies are needed

for health policy, especially in the context of increasing

ethnic and socioeconomic inequalities in perinatal health
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M. Daniel

School of Health Sciences, University of South Australia,

Adelaide, SA, Australia

e-mail: mark.daniel@umontreal.ca

123

J Immigrant Minority Health (2012) 14:198–208

DOI 10.1007/s10903-011-9460-y



observed in other research [11–14]. There is also evidence

that inequalities in perinatal health may be greater for more

severe adverse birth outcomes [11]. Achieving an under-

standing of patterns both over time and according to out-

come severity is important to guide health policy to better

target ethnic inequalities in perinatal health.

Our objective was to determine the relationship between

Haitian ethnicity and adverse birth outcomes (preterm,

birth weight, fetal growth) in Québec, and to evaluate

modifying effects over time according to outcome severity.

Québec is the only province in Canada to collect detailed

information relating to ethnicity on birth certificates

(maternal country of birth, language spoken at home, and

mother tongue).

Methods

Data and Variables

Singleton live born infants from the Québec birth file

were extracted for a 25-year period spanning 1981–2006

(N = 2,143,134). The file is compiled from birth registra-

tion certificates and the ascertainment of births is complete

[15].

Gestational age (in completed weeks) and birth weight

(in grams) are available in the birth file. Births missing

both gestational age and birth weight data were excluded

(n = 7,501, 0.4%). Preterm birth (PTB) was examined for

three severity categories based on gestational age at birth:

(1) extreme PTB, B27 weeks; (2) very PTB, 28–31 weeks;

and (3) moderate PTB, 32–36 weeks [11, 16]. Gestational

age estimates in Québec are ultrasound-based, which are

more precise than estimates based on recall of last men-

struation period [17], especially when ethnicity is being

evaluated [18]. However, ultrasound may not have been

fully implemented in the 1980s.

Birth weight was examined for very (\1,500 g) and

moderate (1,500–2,499 g) LBW [19, 20]. Analyses of

LBW included all gestational ages (not only term births), to

ensure a sufficient number of cases were in the very LBW

category. Furthermore, in previous research the relation-

ship between birth country and LBW was similar whether

or not premature births were included [7].

Fetal growth was assessed using small-for-gestational-

age (SGA) births, defined as birth weight less than the 10th

percentile for gestational age and sex [21]. Births\ 26

and[ 43 weeks were not considered because no SGA clas-

sification was available [21]. Ethnic-specific growth curves

were not available [22]. After exclusion of births missing

outcome data, the final sample included 2,124,909 cases for

analyses of PTB; 2,131,175 for LBW; and 2,114,520 for

SGA birth.

Haitian ethnicity was identified using maternal country

of birth (Haiti, other Caribbean country, other foreign

country, Canada, unknown) and language spoken at home

(Creole, French or English with Creole mother tongue,

French or English, other foreign language, unknown).

Creole and French are the two official languages of Haiti,

with Creole typically the mother tongue and French more

commonly taught at school. French was not considered an

indicator of Haitian ethnicity, however, because French-

speaking individuals in Québec are the majority making it

impossible to identify Haitians from this language cate-

gory. French and English were instead examined together

because they are the two official languages of Canada.

Mothers with French or English home language but Creole

mother tongue were considered separately because they

may represent Haitians who are relatively more integrated

in (or acculturated to) Québec society [15].

Available covariates included maternal age (\20, 20–

24, 25–29, 30–34, C35 years, unknown), education (no

high school diploma, high school diploma, postsecondary,

some university or more, unknown), marital status (legally

married, or not), parity (0, 1, 2? previous deliveries,

unknown), and infant sex (male, female). Previous studies

have identified these variables as potential confounders of

the relation between ethnicity and adverse birth outcomes

[23, 24]. Cohabitation was not considered as these data

were not collected in the 1980s. Period was assessed for

five intervals (1981–1985, 1986–1990, 1991–1995, 1996–

2000, 2001–2006).

Statistical Analysis

Multivariate logistic regression was used to calculate odds

ratios (OR) and 95% confidence intervals (CI) to evaluate

the association between ethnicity and adverse birth out-

comes. Models were initially run for each indicator of

ethnicity alone, then adjusted for both ethnicity indicators,

and finally adjusted for maternal age, education, marital

status, parity, infant sex and period. SGA birth accounts for

sex by definition, hence these models were not sex-

adjusted.

For PTB and LBW, multivariate polytomous logistic

regression was used to assess the influence of ethnicity

on severity, using term births (C37 weeks) and normal

weights (C2,500 g) as the reference. For SGA birth, sep-

arate models were estimated for preterm (gestational age

26–36 weeks) and term infants (37–43 weeks) on the basis

of known misclassification of SGA status before term [25].

Differential effects over time were assessed in models run

for periods separately. The difference in the prevalence of

adverse birth outcomes between Haitians and the referent

Canadian population was calculated for each period,

adjusted for maternal age, education, marital status, parity
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and infant sex [26]. Final models were re-run excluding

extreme birth outcomes (gestational age less than 20 weeks,

n = 312; birth weight less than 500 g, n = 1,027) to assess

robustness. Analyses were performed using SAS 9.1 (SAS

Institute Inc, Cary, North Carolina).

Results

Over the 25-year period, 1.5% of infants were born to

mothers who had migrated from Haiti, 0.3% to mothers

who spoke Creole at home, and 0.4% to mothers currently

using French/English at home but who had Creole as their

mother tongue. Among Haitian-born mothers, 17.9% spoke

Creole at home and 25.3% spoke French/English but had

Creole as their mother tongue (Table 1). The majority of

mothers speaking Creole at home (92.7%) or French/Eng-

lish with Creole as the mother tongue (94.2%) were

Haitian-born.

Without considering severity of adverse birth outcomes,

PTB, LBW and SGA birth were all more common among

Haitian-born mothers (8.5, 7.3, and 12.6%, respectively)

compared with Canadian-born mothers (5.8, 4.9 and

11.5%, respectively, Table 2). Similarly, PTB, LBW and

SGA birth were more common among mothers using

Creole at home (9.0, 7.8, and 12.9%, respectively) and

those speaking French/English at home but with Creole

mother tongue (8.0, 6.6, and 12.1%, respectively) com-

pared with mothers speaking French/English at home (5.8,

4.9, and 11.5%, respectively).

Mothers with Haitian ethnicity had relatively higher

proportions of severe adverse birth outcomes compared

with Canadian-born and French/English speaking mothers

(Table 3). Relative to Canadian-born mothers, Haitian-

born mothers had higher proportions of PTB, LBW and

SGA birth for all severity categories, without considering

period. This general finding was also present for mothers

speaking Creole at home compared with French/English

speakers, and to a lesser extent, for those speaking French/

English but with Creole as the mother tongue.

When period was considered, extreme and moderate

PTB proportions (but not very PTB) tended to increase

over time both for mothers of Haitian and Canadian origin.

However, the increase between 1981–1985 and 2001–2006

was larger for mothers speaking Creole at home (0.2–1.7%

for extreme, and 5.0–9.1% for moderate PTB) compared

with French/English speakers (0.2–0.3% for extreme, and

4.4–5.5% for moderate PTB). Similar patterns were present

Table 1 Descriptive

characteristics according to

maternal country of birth,

singletons, Québec, 1981–2006

Country of birth

Haiti (%) Other

Caribbean (%)

Other

foreign (%)

Canada (%)

Language spoken at home

Creole 17.9 0.1 0.1 0.0

French/English, Creole mother tongue 25.3 0.2 0.1 0.0

Other language 0.3 10.8 39.5 1.6

French/English 55.2 87.1 56.0 96.7

Age

\20 years 3.4 6.0 2.2 4.5

20–24 years 15.7 20.7 15.3 22.9

25–29 years 28.6 30.7 32.4 39.4

30–34 years 30.2 26.4 32.1 24.9

C35 years 22.2 16.1 18.1 8.3

Education

No high school diploma 30.3 23.1 17.8 14.7

High school diploma 13.3 18.3 9.8 12.4

Postsecondary 21.2 25.9 20.8 28.5

Some university or more 28.6 25.6 43.0 39.3

Period

1981–1985 17.8 22.6 14.3 21.4

1986–1990 19.8 20.6 15.9 20.9

1991–1995 21.5 23.1 18.1 21.2

1996–2000 19.7 17.3 20.6 17.2

2001–2006 21.2 16.4 31.2 19.3

Total N 31,663 10,681 230,692 1,841,396
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for French/English speakers with Creole mother tongue and

for Haitian-born relative to Canadian-born mothers.

Patterns over time were somewhat different for LBW

and SGA birth. The proportion moderate LBW decreased

over time for mothers of Canadian ethnicity, but not for

those of Haitian ethnicity except for French/English

speakers with Creole mother tongue. For very LBW, how-

ever, proportions increased for Haitian mothers, while

remaining relatively stable for those of Canadian ethnicity.

Proportions of term SGA birth decreased over time for all

mothers, but the absolute decrease was larger for those of

Canadian ethnicity. Preterm SGA birth proportions tended

to decrease over time mainly for mothers of Canadian

ethnicity; proportions actually increased by 5.3% for

mothers speaking Creole at home and by 0.5% for Haitian-

born mothers (no clear pattern was apparent for French/

English speakers with Creole mother tongue).

Without considering severity, mothers of Haitian eth-

nicity had a higher likelihood of all three adverse birth

outcomes in unadjusted models (Table 4). In models

Table 2 Characteristics of

mothers according to adverse

birth outcomes, singletons,

Québec, 1981–2006

* May not total due to missing

data

Preterm (%) Low birth

weight (%)

Small-for-gestational-

age (%)

N*

Country of birth

Haiti 8.5 7.3 12.6 31,663

Other Caribbean country 8.8 7.2 13.3 10,681

Other foreign country 5.5 4.4 10.6 230,692

Canada 5.8 4.9 11.5 1,841,396

Language spoken at home

Creole 9.0 7.8 12.9 6122

French/English, Creole mother tongue 8.0 6.6 12.1 8521

Other language 5.8 4.5 10.5 128,357

French/English 5.8 4.9 11.5 1,953,386

Age

\20 years 8.0 7.1 15.0 91,459

20–24 years 6.2 5.4 13.6 468,269

25–29 years 5.4 4.5 11.1 821,607

30–34 years 5.5 4.4 9.9 552,186

C35 years 6.8 5.5 10.2 207,047

Education

No high school diploma 7.1 7.0 15.9 328,550

High school diploma 6.4 5.8 13.6 258,720

Postsecondary 5.6 4.9 12.3 587,335

Some university or more 5.0 3.6 8.5 843,323

Legally married

Yes 5.1 4.3 10.7 1,231,234

No 6.8 5.8 12.4 909,511

Previous deliveries

None 6.5 5.8 13.9 974,433

1 5.0 4.0 9.5 754,673

2? 5.7 4.4 9.1 408,260

Infant sex

Male 6.2 4.5 11.3 1,100,001

Female 5.5 5.4 11.5 1,040,744

Period

1981–1985 5.1 5.5 15.6 437,052

1986–1990 5.6 5.2 13.1 433,782

1991–1995 5.9 4.8 10.9 453,077

1996–2000 6.3 4.7 9.2 376,833

2001–2006 6.3 4.3 8.1 440,001

Total 5.8 4.9 11.4 2,140,745
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adjusted for both language and country of birth, Haitian-

born mothers primarily had higher odds of adverse birth

outcomes relative to Canadian-born mothers (ORs for

language were in large part attenuated). Fully-adjusted

models resulted in associations that for Haitian- relative to

Canadian-born mothers were strongest for PTB [OR 1.44;

95% CI 1.36, 1.52] and LBW [OR 1.42; 95% CI 1.34,

1.50], followed by SGA birth [OR 1.09; 95% CI 1.05,

1.14]. Similar patterns were observed for mothers origi-

nating from other Caribbean countries, but not for those

from other foreign countries where associations were much

weaker (LBW) or reversed (PTB).

Table 3 Proportion of adverse birth outcomes according to ethnicity indicator and period, Québec, 1981–2006

Preterm (%) Low birth weight (%) Small-for-gestational-age (%) N

Extreme

(B27 weeks)

Very

(28–31 weeks)

Moderate

(32–36 weeks)

Very

(\1,500 g)

Moderate

(1,500–2,499 g)

Preterm

(26–36 weeks)

Term

(37–43 weeks)

Country of birth*

Haiti

All years 1.1 0.9 6.5 2.0 5.3 13.4 12.6 31,663

1981–1985 0.6 0.8 5.5 1.2 5.5 14.2 14.5 5,635

1986–1990 0.9 0.9 5.9 1.5 4.8 10.9 13.6 6,270

1991–1995 1.0 0.8 6.4 1.9 5.2 13.2 12.6 6,821

1996–2000 1.5 1.1 7.1 2.5 5.5 13.6 11.0 6,229

2001–2006 1.5 1.0 7.3 2.5 5.6 14.8 11.3 6,708

Canada

All years 0.3 0.5 5.1 0.6 4.3 10.7 11.5 1,841,396

1981–1985 0.2 0.5 4.4 0.6 4.9 12.9 16.0 394,666

1986–1990 0.2 0.5 4.9 0.6 4.6 11.9 13.2 385,103

1991–1995 0.3 0.4 5.2 0.6 4.2 11.0 10.8 391,079

1996–2000 0.3 0.5 5.6 0.7 3.9 9.5 9.1 315,968

2001–2006 0.3 0.4 5.6 0.7 3.6 8.4 7.8 354,580

Language spoken at home*

Creole

All years 1.4 1.0 6.6 2.4 5.5 13.8 12.8 6,122

1981–1985 0.2 0.9 5.0 0.7 5.4 9.8 14.2 686

1986–1990 1.0 0.8 5.1 1.7 4.9 14.3 14.1 1,072

1991–1995 1.3 0.7 5.7 2.1 5.5 13.9 12.8 1,833

1996–2000 2.3 1.6 7.5 3.7 6.0 14.2 12.6 1,286

2001–2006 1.7 1.0 9.1 2.8 5.5 14.2 11.1 1,245

French/English, Creole mother tongue

All years 0.9 0.8 6.4 1.6 5.0 15.1 11.9 8,521

1981–1985 0.5 0.9 5.0 1.2 5.5 13.8 15.3 933

1986–1990 0.4 1.0 5.3 1.2 5.0 16.2 14.0 1,161

1991–1995 0.7 0.7 6.7 1.6 5.1 17.2 11.5 1,656

1996–2000 0.9 0.6 7.0 1.6 5.0 16.8 11.7 2,202

2001–2006 1.4 0.9 6.6 2.0 4.6 12.4 10.2 2,569

French/English

All years 0.3 0.5 5.1 0.6 4.2 10.7 11.6 1,953,386

1981–1985 0.2 0.5 4.4 0.7 4.9 12.8 15.9 409,526

1986–1990 0.3 0.5 4.9 0.6 4.6 11.9 13.3 402,450

1991–1995 0.3 0.4 5.2 0.6 4.2 11.0 10.9 410,110

1996–2000 0.3 0.4 5.5 0.7 3.9 9.5 9.2 341,122

2001–2006 0.3 0.4 5.5 0.7 3.6 8.7 8.0 390,178

* Not all country and language categories are shown
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Associations for Haitian- relative to Canadian-born

mothers were of even stronger magnitude for more severe

outcomes (Table 5). This was particularly true for extreme

PTB, very PTB and very LBW where the odds were,

respectively, 4 times, 2 times, and 2.8 times higher for

Haitian- relative to Canadian-born mothers (in contrast, the

odds for moderate PTB and moderate LBW were only 25

and 19% higher, respectively). Furthermore, mothers

speaking Creole at home had 28% higher odds of extreme

PTB and 25% higher odds of very LBW relative to those

speaking French–English at home. Exclusion of births

\ 20 weeks and\500 g did not affect results for extreme

PTB or very LBW.

For most outcomes, a general pattern of increasing

inequalities over time tended to be present for Haitian-

relative to Canadian-born mothers. On a relative or ratio-

based scale (Fig. 1), the magnitude of the increase was

greater for very LBW (ORs rose from 1.74 in 1981–1985 to

4.09 in 2001–2006) than for moderate LBW (ORs rose

from 1.02 in 1981–1985 to 1.80 in 2001–2006). Although

Table 4 Odds ratios (OR) and 95% confidence intervals (CI) for the associations between ethnicity indicators and adverse birth outcomes,

singletons, Québec, 1981–2006

Unadjusted

OR [95% CI]

Partially adjusted

OR [95% CI]*

Fully adjusted

OR [95% CI]**

Preterm birth

Country of birth

Haiti 1.50 [1.45, 1.57] 1.49 [1.41, 1.57] 1.44 [1.36, 1.52]

Other Caribbean country 1.56 [1.46, 1.67] 1.55 [1.45, 1.66] 1.48 [1.38, 1.58]

Other foreign country 0.94 [0.93, 0.96] 0.92 [0.90, 0.94] 0.96 [0.94, 0.98]

Canada (reference) 1 1 1

Language spoken at home

Creole 1.61 [1.47, 1.75] 1.11 [1.01, 1.23] 1.04 [0.94, 1.15]

French/English, Creole mother tongue 1.42 [1.32, 1.54] 0.98 [0.89, 1.08] 0.92 [0.84, 1.01]

Other language 1.00 [0.98, 1.03] 1.06 [1.03, 1.09] 1.00 [0.97, 1.03]

French/English (reference) 1 1 1

Low birth weight

Country of birth

Haiti 1.52 [1.46, 1.59] 1.52 [1.44, 1.61] 1.42 [1.34, 1.50]

Other Caribbean country 1.50 [1.40, 1.62] 1.51 [1.40, 1.62] 1.39 [1.29, 1.50]

Other foreign country 0.90 [0.88, 0.92] 0.90 [0.88, 0.92] 1.03 [1.00, 1.06]

Canada (reference) 1 1 1

Language spoken at home

Creole 1.66 [1.51, 1.82] 1.12 [1.01, 1.25] 1.06 [0.95, 1.18]

French/English, Creole mother tongue 1.37 [1.26, 1.50] 0.92 [0.83, 1.02] 0.92 [0.83, 1.02]

Other language 0.92 [0.89, 0.94] 0.98 [0.95, 1.01] 0.90 [0.87, 0.93]

French/English (reference) 1 1 1

Small-for-gestational age birth

Country of birth

Haiti 1.11 [1.08, 1.15] 1.12 [1.07, 1.17] 1.09 [1.05, 1.14]

Other Caribbean country 1.18 [1.11, 1.25] 1.19 [1.12, 1.26] 1.14 [1.08, 1.21]

Other foreign country 0.91 [0.90, 0.93] 0.94 [0.92, 0.95] 1.15 [1.13, 1.17]

Canada (reference) 1 1 1

Language spoken at home

Creole 1.14 [1.06, 1.23] 1.03 [0.94, 1.12] 1.03 [0.94, 1.12]

French/English, Creole mother tongue 1.06 [1.00, 1.14] 0.96 [0.89, 1.03] 1.05 [0.97, 1.14]

Other language 0.90 [0.89, 0.92] 0.94 [0.92, 0.96] 0.87 [0.85, 0.89]

French/English (reference) 1 1 1

* Adjusted for both country of birth and language spoken at home

** Adjusted for country of birth, language spoken at home, age, education, marital status, previous deliveries, infant sex (except for small-for-

gestational-age birth), and period
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the change was not statistically significant for extreme and

very PTB, ORs were nonetheless higher in later periods

(ORs for moderate PTB were stable). ORs also tended to

rise for preterm and term SGA birth. On an absolute or

difference-based scale (Fig. 2), patterns in the prevalence

percentage difference between Haitian- and Canadian-born

mothers were similar to those of ORs. Associations did not

change over time for mothers speaking Creole at home or

for those speaking French/English with Creole mother

tongue, nor did they change significantly for other lan-

guages, Caribbean- or other foreign-born mothers (results

not shown).

Discussion

To our knowledge, this study is the first to examine pop-

ulation-based adverse birth outcomes over time (25 years)

for Haitians living outside their native country. We found

that PTB, LBW and SGA birth were more prevalent in

Haitian compared with non-Haitian mothers residing in

Québec. Relative disparities between Haitian- and Cana-

dian-born mothers were larger for more severe outcomes,

especially PTB and LBW. Associations were particularly

strong for extreme PTB where adjusted odds were nearly 4

times higher for Haitian- compared with Canadian-born

mothers. Furthermore, both relative and absolute inequal-

ities increased over time particularly for LBW (very and

moderate cases) and term SGA birth. Associations were

stronger using country of birth as the indicator of Haitian

ethnicity than language.

Scant research has evaluated perinatal health inequali-

ties between Haitians and other populations. In Florida,

there is evidence that infant mortality, PTB, LBW and birth

defects are disproportionately greater among Haitians [27,

28]. In Québec, where 96% of Haitians in Canada are

found [4], there has been an effort to document cardio-

vascular and infectious disease risk factors [29, 30]. A

larger body of evidence has documented perinatal health

inequalities for US ethnic groups especially Blacks and

Hispanics [31–35], but also for other minorities including

Arabs and native populations [36, 37]. Findings tend to

vary across ethnic groups, with US Blacks having the

poorest outcomes [32] and Arabs relatively favourable

outcomes relative to non-Hispanic Whites [36]. Black-

White disparities may also be larger for more severe out-

comes such as very PTB and very LBW [19]. However,

less research has evaluated trends in ethnic-based inequal-

ities over time. Although there is evidence that Black-

White disparities in PTB have been stable in the US since

the 1990s [20], disparities between ethnic groups in New

Zealand may be increasing [38]. For SGA birth, Black-

White disparities in the US were stable for term SGA birthT
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but increased for preterm SGA birth during the latter half

of the last century [39, 40]. Even fewer studies have

evaluated migration-based disparities in perinatal health

over time. While it has been established (though findings

are not consistent)[8, 41] that birth outcomes are better

among migrants, we were unable to identify any studies

evaluating patterns over time. The literature is also unclear

whether immigrant birth outcomes vary according to

severity. This is concerning because we found that relative

and absolute disparities increased over time for Haitian-

relative to Canadian-born mothers, particularly for LBW

and SGA birth including severe cases. These findings

should also be interpreted in light of the overall decreased

prevalence of LBW and SGA birth over time, which may

result in greater ORs due to smaller denominators, but this

issue did not affect prevalence differences.

In our data, maternal country of birth was more strongly

associated with adverse birth outcomes than was language.

Though this suggests that Haitian immigrants per se may

be more susceptible to adverse birth outcomes than Cana-

dian-born Haitians, it should be realised that fewer mothers

reported Creole as their language, lowering precision

for this variable. Furthermore, Creole speakers may only

represent a fraction of Haitians since many may be French-

speakers who are impossible to identify in our data. Fur-

thermore, French-speaking Haitians wishing to move to

Québec are more likely to immigrate successfully than are

Creole speakers as their socioeconomic status is generally

Fig. 1 Likelihood of adverse birth outcomes according to severity for

Haitian- relative to Canadian-born mothers over time, Québec,

1981–2006*. PTB preterm birth, LBW low birth weight, SGA small-

for-gestational-age. *Adjusted for country of birth, language spoken

at home, age, education, marital status, previous deliveries, and

(except for SGA birth) infant sex

Fig. 2 Prevalence percentage difference between Haitian- and

Canadian-born mothers for adverse birth outcomes according to

severity, Québec, 1981–2006*. PTB preterm birth, LBW low birth

weight, SGA small-for-gestational-age. *Adjusted for country of birth,

language spoken at home, age, education, marital status, previous

deliveries, and (except for SGA birth) infant sex
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higher. Our results for immigration should nonetheless be

interpreted in light of the possibility that country of birth

reflects an immigration effect rather than an ethnicity

effect. However, foreign-born mothers from other

non-Caribbean countries tended to have much weaker

associations than did Haitian-born mothers for most birth

outcomes, with the exception of term SGA birth (associa-

tions were protective for moderate PTB). Associations also

increased over time for Haitian- relative to Canadian born

mothers without doing so for other foreign-born mothers,

including Caribbean-born mothers. Thus, it is not clear that

the associations observed for Haitian-born mothers (which

were greater than those of other foreign-born mothers)

were entirely due to immigration processes. Secular trends

could reflect waves of immigration with different soci-

odemographic profiles, or political factors.

What might explain the patterns we observed? A body

of evidence has established that perceived racial discrimi-

nation, widely experienced by Blacks [42] including those

that are foreign-born [43], is associated with PTB and

LBW [44]. Financial insecurity may be a contributing

factor. Socioeconomic data indicate that unemployment

and poverty may be common among Québec Haitians [45].

This is concerning because socioeconomic status is a well-

recognised determinant of perinatal health [11, 46]. This

problem may be compounded by the cultural practice of

sending money back to Haiti to support kin [28, 47]. Fur-

thermore, race, immigration, socioeconomic status and

pregnancy outcomes are closely related and complex inter-

actions may exist [7, 48]. Though we accounted for educa-

tion, interaction could not be assessed due to limited power.

Haitian immigrants also tend to have high rates of depres-

sion and post-traumatic stress [49]. Domestic violence is

prevalent among Haitians [28, 50], and is another factor that

may influence adverse birth outcomes. We did not have data

on such potential explanatory factors, and it is possible that

changes in their distribution over time might explain the

patterns we observed. Racial differences related to genetic

factors are unlikely to explain our findings since the increase

in disparities occurred over a relatively short time period.

Limitations of this study included our inability to

account for characteristics not recorded in the birth file,

including behavioural factors like tobacco use or diet.

However, smoking is relatively uncommon among Haitians

and is unlikely to account for our findings [51, 52]. Fur-

thermore, research suggests that smoking only explains a

small part of perinatal health disparities [53]. We could not

account for time since immigration, or for births clustered

within mothers or relatives. There may be under-reporting

of country of birth and language on birth certificates as

women may make false statements. We evaluated births

over a 25-year period, and do not know whether changes in

the recording of variables occurred over time. For example,

live births with extreme low birth weight may not have

been recorded in the 1980s when survival was expected to

be low and efforts to save such newborns may have been

fewer. However, this problem would affect associations

only if the practice was differential between Haitians and

non-Haitians, which is unlikely. Last, generalizability to

Haitians living in other communities is not known.

This study showed that perinatal health inequalities are

present between Haitians and non-Haitians in large Cana-

dian province, and that disparities are not only larger for

more extreme birth outcomes but are increasing over time.

Haitian people in Canada may be a particularly vulnerable

group at risk of poor health outcomes [6]. More effort is

needed to evaluate the health status of Haitian populations

and other minorities to determine whether disparities are

present for other health outcomes. Public health policy and

prevention programs should account for minorities who

may be more vulnerable than the mainstream population.
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