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Abstract

Introduction Past research shows that stress during pregnancy predicts adverse birth outcomes. These patterns might dif-
fer based on immigration status. Our objective was to analyze differences in relationships between perceived stress during
pregnancy and birth outcomes by immigration status.

Methods We recruited 81 pregnant women in Canada for a prospective longitudinal study of stress during pregnancy and
infant development. Participants completed the Perceived Stress Questionnaire at 16—18, 24-26 and 32-34 weeks of preg-
nancy. Birth records were available for 73 women, including 24 non-immigrants, 18 long-term immigrants (>5 years), and 31
recent immigrants (< 5 years). We used General Linear Models to test relationships between perceived stress and birthweight,
birthweight for gestational age Z-scores, and gestational age, and differences based on immigration status.

Results Controlling for sociodemographic covariates, we observed interactive relationships between immigration status
and perceived stress with birthweight at 16-18 (p=0.032, partial n°=0.11) and 2426 weeks pregnancy (p=0.012, partial
n%=0.15). Results were similar for birthweight for gestational age Z-scores at 16—18 weeks (p=0.016, partial 1*=0.13) and
24-26 weeks pregnancy (p=0.013, partial n?=0.14). Perceived stress predicted smaller birthweight measurements among
long-term immigrants. No relation was found between perceived stress, immigration status and gestational age.

Discussion Risk of adverse health outcomes, including birth outcomes, tends to increase with duration of residence among
immigrants. Stress during pregnancy might represent one risk factor for adverse birth outcomes among long-term immigrant
women. Promoting psychosocial health screening and care among immigrant women, and assuring continued care with
acculturation, might improve both maternal and infant health outcomes.
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Introduction

A record number of people globally are migrating, or liv-
ing outside their country of birth (WHO 2018). In Canada,
immigrants (people born outside of and living permanently
in Canada) represented 21.9% of the population in 2016,
and this figure is expected to increase (Statistics Canada
2005, 2016). Patterns are similar in many high-income
countries. The stresses associated with immigration might
affect both physical and mental health (Alegria et al. 2017,
WHO 2008, 2018). Coupled with the scale of international
migration observed today, this has made migrant health a
global public health priority (WHO 2008, 2018).

Pregnancy might represent a particularly stressful
period among immigrant women because of sociocul-
tural differences in prenatal care and psychosocial sup-
port (Kingston et al. 2011). Past research shows links
between aspects of psychosocial health such as anxiety,
depression, and stress during pregnancy, and adverse birth
outcomes (Beydoun and Saftlas, 2008; Buffa et al. 2018;
Dunkel Schetter and Tanner 2012; Entringer et al. 2010;
Hobel et al. 2008; Kingston 2011). For example, prenatal
stress predicts low birthweight and preterm birth (Bus-
sieres et al. 2015; Dunkel Schetter 2011; Glover 2015;
Graignic-Philippe et al. 2014; Lima et al. 2018; Wadhwa
et al. 2011), with variations based on timing of exposure
because of changes in maternal responsiveness and sen-
sitivity of developing fetal systems (Glynn et al. 2001).
Patterns also differ based on sociodemographic charac-
teristics, but few studies have analyzed differences based
on immigration status.

Some studies show that psychosocial health and preg-
nancy outcomes are better among recent immigrant than
non-immigrant women (Callister and Birkhead 2002;
Kingston et al. 2011; Page 2004). However, others show
more adverse psychosocial health outcomes among ethnic
minority women (referring to women who do not identify
with the dominant culture, in this case, white/Caucasian)
(Robinson et al. 2016) and among foreign-born women
(Acevedo-Garcia et al. 2005), with variations by duration
of residence (Urquia et al. 2010), ethnicity (Acevedo-Gar-
cia et al. 2005; Malin and Gissler 2009), and education
(Auger et al. 2008). In general, positive patterns observed
among recent immigrants become less pronounced over
time (Bates and Teitler 2008; Callister and Birkhead 2002;
Kingston et al. 2011; Page 2004). However, most stud-
ies of immigrant women’s health during pregnancy have
compared first- versus second-generation immigrants, with
fewer detailed studies among first-generation immigrants
(Urquia et al. 2010). Given the importance of stress during
pregnancy on maternal and child health, and the stressors
that immigrant women might face during pregnancy, more
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studies are necessary. Ultimately, these could highlight
intervention routes to improve maternal and infant health
for immigrant families.

Our objective was to test relationships between perceived
stress during pregnancy and infant birth outcomes, and vari-
ations by immigration status, in Canada.

Methods

We conducted a prospective observational cohort study of
stress during pregnancy and infant outcomes in Montreal,
Canada. The sample includes a large number of first-gener-
ation immigrant women, which allows us to test differences
in patterns based on immigration status and duration. This
study was approved by the Research Ethics Committee of the
Hopital du Sacré-Coeur, Montréal. All participants provided
written informed consent.

Recruitment and Data Collection

Participants (n=_81) were recruited from February—Decem-
ber 2017 from the Hopital du Sacré-Coeur and affiliated clin-
ics. Recruitment was through flyers posted in waiting rooms
and distributed by obstetricians. Materials were in English
and French. Eligible women were in their first trimester, with
singleton pregnancies. Exclusion criteria include multiple
gestation, in vitro fertilization, plans to move away before
delivery, cardiovascular conditions, and inability to com-
plete questionnaires in English or French.

We collected data at 16—18, 2426, and 32-34 weeks of
pregnancy. Researchers met participants at their homes to
drop off questionnaires and returned after three days to col-
lect them. We collected data on infant characteristics from
birth records.

Questionnaires

Questionnaires included maternal sociodemographic charac-
teristics and pregnancy characteristics (number of children,
due date). Participants reported their country of birth and,
if relevant, number of years living in Canada. We classified
immigration status based on these variables. Women born in
Canada were classified as non-immigrants. Women born out-
side of Canada who had lived in Canada for>5 years were
classified as long-term immigrants, and those who had lived
in Canada for < 5 years were classified as recent immigrants.

Perceived stress was assessed using the Perceived Stress
Scale (Cohen et al. 1983; Lesage et al. 2012), which includes
14 questions on the degree to which life situations during
the past month were appraised as stressful. Responses
range from 0 (“Never”) to 4 (“Very often”). Responses are
summed into a total score ranging from 0 (low perceived
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stress) to 56 (high). Scores in the current sample ranged
from 5 to 46.

We included questionnaires to assess key covariates of
perceived stress. We used the Multidimensional Scale of
Perceived Social Support (Zimet et al. 1988) to assess sup-
port from family, friends, and significant others. Twelve
questions are rated from 1 to 7; higher scores indicate greater
social support. We used the mean score in analyses. We used
the Edinburgh Postnatal Depression Scale (Cox et al. 1987)
to assess depressive symptoms. Ten questions are rated from
0 to 3; higher scores indicate more depressive symptoms.
We used the sum of responses and classified scores > 14 as
elevated risk of depression. We used the State-Trait Anxiety
Inventory (Spielberger et al. 1983) to assess symptoms of
anxiety. Twenty questions are rated from 1 to 4 and summed;
higher scores indicate more anxiety symptoms. Scores > 40
were classified as elevated anxiety risk.

Birth Outcomes

We collected data on infant characteristics from birth
records, including sex, weight at birth in grams (birth-
weight), and gestational age at birth in weeks. We calculated
sex- and gestational-age specific Z-scores for birthweight
(birthweight for gestational age Z-scores) using Canadian
references (Kramer et al. 2001). Prevalence of low birth-
weight (<2500 g) and preterm birth (<37 weeks) was cal-
culated for descriptive statistics.

Statistical Methods

Analyses were conducted on the sample of 73 women with
live births and birth outcome data (detailed in “Results” sec-
tion). Perceived stress data were complete for 72 women at
16-18 weeks pregnancy (99%), 70 at 24-26 weeks (96%),
and 67 at 32-34 weeks (92%). Nine out of these ten miss-
ing data points reflected scheduling conflicts that prevented
women from completing one evaluation. We imputed values
for these missing data points based on perceived stress at the
other two evaluation periods and sociodemographic covari-
ates. Missing data at 32-34 weeks for one participant was
due to premature delivery before the evaluation; perceived
stress was not imputed for this participant.

We analyzed descriptive statistics, and differences
based on immigration status, using one-way ANOVA and
chi-squared analyses. For descriptive statistics (Table 1),
household income and education were re-classified into
three categories.

We used univariate General Linear Models to analyze
relationships between perceived stress (predictor) and weight
of the infant at birth (birthweight), sex- and gestational-age
specific Z-scores for birthweight (birthweight Z-scores), and
gestational age at birth. We first tested models including

only the key variables of immigration status and perceived
stress, with immigration status (non-immigrant, long-term
immigrant, recent immigrant) as a fixed effect and a per-
ceived stress*immigration status interaction term. We then
re-ran models with covariates including maternal age, num-
ber of children, household income on a scale of 1-10, num-
ber of individuals in the household (household size), years
of education, and visible minority status (yes or no). Visible
minority, as defined by Statistics Canada, refers to persons
other than Aboriginal peoples who are non-Caucasian or
non-white (Statistics Canada 2020b). We also included
social support (mean scores), elevated depression risk (yes
or no), and elevated anxiety risk (yes or no) as covariates.

We tested models using imputed values for perceived
stress for participants with missing data, and compared
results to models excluding participants with missing val-
ues. Results were unchanged (data not shown), so we report
models with imputed values. Analyses were conducted using
SPSS version 22.0 (IBM Corp., Armonk NY).

Figure 1 illustrates significant interactive relationships
between immigration status and perceived stress scores,
ranging from 15 (low) to 30 (high), with birthweight for
gestational age Z-scores. Low and high values were chosen
to reflect the mean of scores at the lowest and highest quar-
tiles of perceived stress.

Results
Descriptive Statistics

Of 81 participants, 76 had a live birth. Of these, birth records
were available for 73 participants (96%), including 24 non-
immigrants (33%), 18 long-term immigrants (25%), and 31
recent immigrants (42%). Among the 3 women with live
births but no birth records (1 non-immigrant, 1 long-term
immigrant, 1 recent immigrant), 2 abandoned the study, and
1 completed all evaluations but was then lost to contact.
Descriptive statistics are shown in Table 1. Prevalence of
low birthweight was 2.7% and prevalence of preterm birth
was 5.6%, consistent with other Canadian studies (Govern-
ment of Canada 2016; Urquia et al. 2010). Twenty countries
of origin were represented among immigrant participants,
including Armenia, Benin, Cameroon, Djibouti, France,
Guinea, Haiti, Ivory Coast, Lebanon, Libya, Morocco,
Mexico, Pakistan, Poland, Saudi Arabia, Senegal, Syria,
Tunesia, Turkey, and Venezuela. Major native languages
spoken included French (35% of participants), Arabic
(24%), and Creole (8%). A large number of participants had
income < $25,000, ranging from 37.5% among non-immi-
grants to 61.3% among recent immigrants. In 2017, the cut-
off for “low income” as defined by Statistics Canada for a
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Table 1 Sample size, means,

> Non-Imm Long-term Recent p-value Full sample
and standard deviations (SD) or
frequencies for study variables N 24 18 31 73
Z;ff}l‘ G‘f_vfé“;z;‘:sf’;rz‘fz pog  Ace 294(53) 32.2(19) 323 (4.9) 0.163 313 (6.0)
weeks, #3 =32-34 weeks), with Number of children
p-values testing differences 0 children, n (%) 14 (58.3) 11 (61.1) 6(19.4) 0.003 31 (42.5)
based on immigration status 1 or more, n (%) 10 (41.7) 7(38.9) 25 (80.6) 42 (57.5)
Mean # children (SD) 0.7 (1.1) 0.8 (1.3) 1.3 (0.9) 0.090 1.0 (1.1)
Years in Canada - 15.2 (7.8) 2.3(1.3) <0.001 7.0 (7.9)
Household income, n (%)
<$25,000 9 (37.5) 8 (44.4) 19 (61.3) 0.130 36 (49.3)
$25,000-$50,000 7(29.2) 5(27.8) 10 (32.3) 22 (30.1)
> $50,000 8 (33.3) 5(27.8) 2 (6.5) 15 (20.5)
Household size 2.8 (0.9) 3.1(1.7) 3.4 (1.0) 0.178 3.1(1.2)
Education (%)
Secondary 12 (50.0) 6 (33.3) 5(16.1) 0.008 23 (31.5)
College 7(29.2) 7 (38.9) 6(19.4) 20 (27.4)
University 5(20.8) 5(27.8) 20 (64.5) 30 (41.1)
Social Support, #1 6.2 (0.9) 5.6(1.2) 5.6 (1.0) 0.061 5.8 (1.1)
Social Support, #2 6.2 (0.9) 5.5(1.6) 5.6 (1.0) 0.059 5.8(1.2)
Social Support, #3* 6.4 (0.8) 5.8 (1.0) 5.2(1.3) 0.001 5.7(1.2)
Depression, #1, n (%) 2(8.3) 3(16.7) 5(16.1) 0.646 10 (13.7)
Depression, #2, n (%) 4(16.7) 2 (11.1) 4(12.9) 0.862 10 (13.7)
Depression, #3, n (%)* 14.2) 2(11.1) 5(16.1) 0.371 8 (11.0)
Trait Anxiety, #1, n (%) 8 (33.3) 9 (50.0) 17 (54.8) 0.269 34 (46.6)
Trait Anxiety, #2, n (%) 9 (37.5) 6 (33.3) 17 (54.8) 0.256 32 (43.8)
Trait Anxiety, #3, n (%)* 5(20.8) 5(31.3) 11 (40.7) 0310  21(31.3)
Perceived Stress, #1 21.9(7.5) 25.1(7.6) 25.3 (6.8) 0.192 242 (7.3)
Perceived Stress, #2 20.8 (8.1) 21.8(7.7) 23.8 (5.6) 0290 223 (7.1)
Perceived Stress, #3* 19.7 (9.5) 22.1(8.0) 23.1(5.7) 0.270 21.7 (7.7)
Birthweight (BW) (g) 3289 (331) 3329 (453) 3390 (653) 0.770 3342 (513)
Gest. age (GA) (weeks) 39.2 (1.5) 39.6 (0.8) 392 (2.4) 0.769 39.3 (1.8)
BW for GA Z-score —0.17 (0.75) —0.27 (0.96) 0.07 (1.11) 0.445 —0.10(0.97)

*QOne participant delivered before the evaluation period; n="72

single person in large urban areas was $25,338 (Statistics
Canada 2020a).

Relationships Between Perceived Stress and Birth
Outcomes

We first tested relationships between perceived stress and
birthweight for gestational age Z-scores, with no covari-
ates in the model. Results indicated an interaction between
perceived stress and immigration status at 16—18 weeks
(p=0.021, partial n>=0.11) and 24-26 weeks pregnancy
(p=0.004, partial n?=0.15). The interactive relation-
ship was not significant at 32-34 weeks (p =0.104, partial
1n?=0.07). Results for birthweight showed the same patterns,
with a significant interactive relationship between perceived
stress and immigration status at 16—18 weeks (p=0.048,
partial n>=0.09) and 24-26 weeks pregnancy (p=0.012,
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partial n?=0.12) but not at 32—-34 weeks (p=0.082, partial
1n?=0.07). There were no significant interactive relationships
between perceived stress and immigration status on gesta-
tional age at birth at any evaluation period (16-18 weeks,
p=0.562, partial n>=0.02; 24-26 weeks, p=0.573, partial
n%>=0.02; 32-34 weeks, p=0.055, partial n>=0.08).

Table 2 presents results of General Linear Models test-
ing relationships between perceived stress and birthweight
for gestational age Z-scores, with covariates. Results mir-
rored those in the original model. We observed an inter-
action between perceived stress and immigration status at
16-18 weeks (p=0.016, partial n”=0.13) and 24-26 weeks
pregnancy (p=0.013, partial n>=0.14). At both periods,
relationships between perceived stress and birthweight did
not differ between non-immigrant and recent immigrant
women, but differed between recent and long-term immi-
grant women. Figure 1 illustrates relationships between
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Fig. 1 Relationships between perceived stress and birthweight for
gestational age Z-scores at Evaluation 2 (24-26 weeks pregnancy) by
immigration status

perceived stress and birthweight for gestational age Z-scores
at 24-26 weeks pregnancy. The interactive relationship was
not significant at 32—-34 weeks (p=0.185, partial n>=0.06).
Results were similar for birthweight, with significant inter-
active relationships between perceived stress and immigra-
tion status at 16-18 weeks (p=0.032, partial n*=0.11) and
24-26 weeks pregnancy (p=0.012, partial n>=0.15). The
interactive relationship was not significant at 32-34 weeks
(p=0.089, partial n°=0.09).

Replacing number of children with parity did not change
the results observed in any of the models (data not shown).

Discussion

Measurement of Stress and Applications in Health
Research

Various conceptualizations of stress are applied in health
research, reflecting the complexity of the stress response
that encompasses emotional as well as biological and physi-
ological reactions (Coussons-Read 2013; Schneiderman
et al. 2005). We are regularly faced with situations (stress-
ors) that require us to react or adapt. When an individual
perceives a stressor as threatening or confronts a situation
in which demands exceed available resources, he or she is
likely to experience negative emotions or distress. These
emotional reactions can be accompanied by changes in stress
hormones, inflammatory cytokines, and blood circulation
that, during pregnancy, might affect the developing fetus
(Dunkel Schetter 2011; Glover 2014; Hobel and Culhane
2003; Lazinski et al. 2008; Wadhwa et al. 2001). Application
of the concept of stress in maternal health research might

address the stressor, the emotional response, and the biologi-
cal or physiological response.

In the current study, we assessed pregnant women’s
emotional responses or perceived stress using the Perceived
Stress Scale. We chose this scale because it is widely used
in prenatal stress and population health research. However,
this provides a perspective of only one aspect of maternal
stress. The specific biological or physiological responses to
perceived stress that underlie its relationships with birth out-
comes are not entirely clear. Furthermore, these mechanistic
pathways might differ from those underlying relationships
between other constructs of mental health, such as anxiety
or depression, and birth outcomes (Dunkel Schetter 2011;
Dunkel Schetter and Tanner 2012). In addition, perceived
stress might indirectly affect birth outcomes through rela-
tionships with health behaviors such as unhealthy diet, sed-
entary behavior, or tobacco use (Dunkel Schetter 2011) that
are associated with stress in the general population (Ellis
et al. 2015; Kiviniemi et al. 2011; Laugero et al. 2011; Ng
and Jeffery 2003; St-Pierre et al. 2019; Steptoe et al. 1998;
Stetson et al. 1997) and among pregnant women (Lobel et al.
2008; Rodriguez et al. 2000; Sinclair et al. 2019). This high-
lights the need for studies that carefully contextualize mul-
tiple aspects of the stress response as well as other maternal
characteristics.

Stress Among Immigrant Women

Despite the methodological challenges in assessing stress
and in pinpointing underlying pathways, the importance of
stress as a key social determinant of health is well recognized
(Government of Canada 2018; WHO 2003). Stress might
represent one factor underlying persistent health disparities
based on characteristics such as race or ethnicity, socioeco-
nomic status, and education. Immigration might also rep-
resent a source of stress. For example, among adult Asian
immigrants to the U.S., 70% reported experiencing stress
related to immigration and acculturation (Lueck and Wil-
son 2010). Immigrant women are already at increased risk
of adverse psychosocial health outcomes than men (Ritsner
et al. 2001), and pregnancy might exacerbate this risk due
to challenges in accessing prenatal care, lack of familiarity
with available support systems, and lack of social support
(Khanlou et al. 2017; Kingston et al. 2011). For example,
recent immigrants to Canada have higher risk of depression
during pregnancy than Canadian-born women, with lack of
social support representing a major risk factor (Kingston
et al. 2011; Miszkurka et al. 2010). However, some studies
show less exposure to stressful life events among pregnant
immigrant compared to non-immigrant women (Kingston
et al. 2011). Inconsistencies in results highlight the impor-
tance of considering duration of residence and sociodemo-
graphic characteristics in analyses.

@ Springer
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Birthweight Among Immigrant Women: Potential
Relationships with Prenatal Stress

Past studies show higher risk of low birthweight among
foreign-born women in the U.S. (Acevedo-Garcia et al.
2005) and Canada (Shah et al. 2011). We hypothesized that
perceived stress might represent one risk factor for these
patterns. Results show interactions between immigration
status and perceived stress with birthweight, with greater
perceived stress predicting smaller birthweights among
long-term immigrant women. Relationships were signifi-
cant at 16—18 and 24-26 weeks but not later in pregnancy,
mirroring results from other studies suggesting that early- to
mid-pregnancy is a more sensitive period for relationships
between prenatal stress and birthweight (Dancause et al.
2011; Paarlberg et al. 1999; Zhu et al. 2010).

The explanation for these patterns likely reflects complex
relationships between interacting biological, physiological,
social, and behavioral risk factors (Khanlou et al. 2017,
Viruell-Fuentes et al. 2012). Immigrant women might be
more likely to gain less than the recommended amount of
weight during pregnancy (Kowal et al. 2012), and less likely
to use prenatal vitamins compared to non-immigrant women
(Kingston et al. 2011). Furthermore, immigrant women in
Canada might be less likely to follow dietary guidelines dur-
ing pregnancy (Higginbottom et al. 2015), although they
exhibit lower risk of other lifestyle factors such as alcohol
and tobacco use (Khanlou et al. 2017). Other studies among
immigrant adults show that both adverse health outcomes
and risky health behaviors tend to increase with accultura-
tion (Abraido-Lanza et al. 2005; Wolftf and Portis 1996;
Zambrana et al. 1997). Social and structural barriers might
exacerbate these risks. Scoping reviews show, for example,
that immigrant and refugee women in Canada experience
barriers accessing and using prenatal care, as noted in other
areas of healthcare (Khanlou et al. 2017). Similarly, whereas
recent immigrants to Canada report less perceived racism
compared to native-born Canadians, immigrants who have
resided in Canada for 5-10 years perceive that they are
treated with less respect and receive poorer service in pub-
lic compared to recent immigrants or native-born Canadians
(Vang and Chang 2019). We would expect different profiles
of maternal stress and health outcomes across countries
based on differences in immigration policies, integration
profiles, and structural inequalities. However, ultimately,
the patterns observed among long-term immigrants in the
current study, like the decline in many other health out-
comes observed with time since immigration, likely reflects
intersectionality among multiple risk factors (Bowleg 2012;
Khanlou et al. 2017; Viruell-Fuentes et al. 2012).

Although most studies have shown negative relation-
ships between perceived stress and birthweight, a few
indicate positive relationships between moderate stress

exposure and some aspects of infant development among
more advantaged samples. For example, among healthy,
financially-stable women, greater maternal stress predicted
enhanced motor development among children (DiPietro
2012; DiPietro et al. 2006). Indeed, cortisol is important
in promoting fetal physical and neurodevelopment, but at
high levels, adverse effects are observed, often varying
by infant sex and timing of exposure (Hobel et al. 2008).
Our results show a potential positive trend among recent
immigrant women, and more studies among this subgroup
are needed.

Gestational Age Among Immigrant Women:
Potential Relationships with Prenatal Stress

Past studies show higher risk of small for gestational age
among foreign-born women in Canada (Urquia et al. 2010)
and Sweden (Li et al. 2012), compared to non-foreign-born
women. Results of the current study suggest that perceived
stress is not a key risk factor in these patterns. Relation-
ships in other studies are mixed. Studies from the Danish
National Birth Cohort showed that greater life stress and
emotional symptoms predicted shorter gestation length, but
associations were small (Tegethoff et al. 2010). Studies in
Finland showed no increased risk for preterm birth among
foreign-born women (Malin and Gissler 2009), and preterm
birth risk was lower among immigrants and refugees to
the U.S. compared to women born in the U.S. (Miller et al.
2016). Similarly, studies of preterm birth showed lower risk
among immigrant compared to non-immigrant women in the
U.S. and Belgium, and similar risk among immigrant and
non-immigrant women in France (Guendelman et al. 1999).
Patterns might vary based on length of residence: risk of
preterm birth is lower among recent immigrants to Canada
than non-immigrants, but higher among immigrants who
had been in the country for > 15 years (Urquia et al. 2010).
On the other hand, prevalence of spontaneous preterm birth
was higher among immigrants in Norway, but risk was not
affected by residence length (Sgrbye et al. 2014). In general,
if relationships between immigration status and gestational
age or preterm birth are detected, they are small.

Similarly, relationships between stress during pregnancy
and gestational age are mixed and often modest (Lima et al.
2018). Some have shown relationships between gestational
age and stress exposure in the first trimester, but not later in
pregnancy (Lederman et al. 2004). This might underlie the
lack of association in the current study, as our data collec-
tion began after the first trimester, and our sample size is
inadequate to detect modest relationships observed in other
studies. Furthermore, it is possible that questionnaire meas-
ures of perceived stress do not capture the relevant aspect
of stress that underlies relationships with gestational age.
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Strengths and Limitations

This study is limited by the small sample size, which does
not permit detailed statistical analyses. Results from the
convenience sample, representing one hospital in Mon-
treal, cannot be generalized to other immigrant popula-
tions. The study is also limited by lack of detailed data
on illnesses, medications, and complications during preg-
nancy, and data on obstetric history such as previous pre-
term birth and low birthweight. Pregnancy complications
and obstetric history are expected not only to influence
birth outcomes, but could also represent a source of stress
and thereby influence perceived stress levels. We also can-
not control for pre-pregnancy mental health, which might
be associated with both birth outcomes and perceived
stress. Further studies assessing mediating or moderating
roles of maternal physical and mental health character-
istics in relationships between perceived stress and birth
outcomes are necessary. This study is also limited to self-
report evaluations of perceived stress, which does not pro-
vide data on the severity of stress exposure itself, or the
biological or physiological responses, which might have
different relationships with birth outcomes.

Cultural and linguistic differences might represent a
source of bias in the measures used. Questionnaires were
available in only English and French, so results cannot be
generalized to women who do not speak these languages.
Linguistic barriers might represent a source of stress, and
we might expect that studies including women not flu-
ent in the dominant languages of the country might show
more marked results. Furthermore, 65% of our immigrant
participants reported native languages other than English
or French. Nuances in questions might be easier to inter-
pret in the native language, and future studies emphasizing
more linguistic diversity should be prioritized. Finally, the
convenience sample is likely biased. In particular, socially
disadvantaged women such as those with low education,
and women with very high stress levels, might be less
likely to participate. We might expect that relationships
between perceived stress and birthweight would be more
pronounced among these women.

Despite these possible biases, we succeeded in recruit-
ing and retaining a diverse sample, which is a strength.
Our a data collection methods, with researchers meeting
women at their homes, favored participation of women
who might face barriers in participating in research (Bar-
nett et al. 2012). In addition, evaluation of perceived stress
three times during pregnancy allowed us to highlight
effects of timing on relationships. Finally, our study was
strengthened by the prospective data collection, such that
women’s responses were not biased by outcomes of the
pregnancy.

@ Springer

Conclusions

Past studies show that stress during pregnancy represents a
risk factor for adverse birth outcomes, and our results show
that risk might be particularly high for long-term immigrant
women. This might represent one mechanism underlying
the increase in risk of adverse birth outcomes with dura-
tion of residence among immigrant women observed in
some studies. Further research to identify specific stressors
faced by immigrant women, changes in stress exposure with
acculturation, and mediating factors such as health behav-
iors are necessary. The American College of Obstetricians
and Gynecologists recommends a psychological evaluation
each trimester for all pregnant women (ACOG 2006). Taking
steps to assure adequate screening and referral for long-term
immigrant women might be prioritized. Although stress dur-
ing pregnancy might be inevitable, programs to help preg-
nant women manage stress could have long-term benefits for
both maternal and infant well-being.
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