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Abstract
Prior investigations have examined risk factors associated to postpartum depression in immigrant women, but depression dur-
ing pregnancy has received less attention. This study describes the prevalence and early determinants of antenatal depression 
among recent (≤ 5 years) and long-term immigrants (> 5 years), compared to Canadian-born women. 503 women completed 
standardized self-report questionnaires measuring sociodemographics and psychosocial factors. Multivariate logistic regres-
sions identified first trimester risk factors for depression in each immigrant group. The prevalence of depressive symptoms 
was highest for recent immigrant (25.3–30.8%) compared to long-term immigrant (16.9–19.2%) and Canadian-born women 
(11.7–13.8%). Among recent immigrants, multiparity, higher stress and pregnancy-specific anxiety in early pregnancy 
increased the risk of antenatal depression. Among long-term immigrants, stress in the first trimester was significantly associ-
ated with antenatal depressive symptoms. Knowledge of modifiable risk factors (pregnancy-specific anxiety and stress) may 
help improve antenatal screening and inform the development of tailored interventions to meet the mental health needs of 
immigrant women during the perinatal period.
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Introduction

Background

In addition to regular parental demands, parents who have 
migrated experience various stressors, such as migratory 
stress, minority discrimination, language barriers and social 
isolation [1–3]. Immigrant women’s experience of psy-
chological distress during pregnancy may be exacerbated 
because of their lower use of maternity-care services and 

mental health services due to various barriers, including 
their unfamiliarity with the health system, cultural beliefs 
or preferences, language barriers, lack of culturally tailored 
therapies, and the fear of being perceived as an unfit mother 
[1, 4, 5].

A growing body of research has demonstrated that post-
partum depression (PPD) is highly prevalent in women 
who have immigrated, with a prevalence of 20% reported 
in high-income countries [3, 6], and of 6 to 37% reported in 
Canadian studies [7–13]. In fact, studies have shown higher 
risks for both elevated antenatal and postnatal depressive 
symptoms associated with immigrant status compared to 
native-born counterparts (for meta-analysis, [6]), which has 
similarly been reported in several Canadian studies [3, 8, 
14].

Although prior research has largely focused on post-
natal mental health, a growing body of literature suggests 
that the prevalence of depression during pregnancy is com-
parably high or greater than PPD [15–17]. While antena-
tal depression has been shown to be one of the strongest 
determinants of PPD [17–20], few studies have exam-
ined depression throughout pregnancy among immigrant 
women. A recent meta-analysis of sixteen studies, among 
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immigrant women, reported a high prevalence (12%–45%) 
of clinically significant antenatal depressive symptoms 
(measured with self-report questionnaires) [3].

While a growing number of studies have examined risk 
factors associated to PPD in immigrant women [8, 13, 
14], determinants of depression during pregnancy have 
received less attention. To date, risk factors that have been 
identified for antenatal depression in immigrant women 
have included younger age, shorter stay in host country, 
ethnicity (Black, Latin American, or Asian), poor social 
support, lower educational attainment, poor couple adjust-
ment, obstetric problems, perceived stress, and stressful 
life events [21–26]. Pregnancy-specific anxiety has not 
been examined as a risk factor for antenatal depression 
among immigrant populations, however some evidence in 
a non-immigrant sample suggests it may be a risk factor 
for PPD [27], and general anxiety has been identified as a 
risk factor for antenatal depression among non-immigrant 
populations [18, 25]. Unplanned pregnancy, non-white eth-
nicity, lower educational attainment, lower income, food 
insecurity, perceived stress or stressful life events have 
also been reported as risk factors for antenatal depression 
in previous studies of non-immigrant women [25, 28–34].

Given the growing size of the immigrant population 
in Canada and this group’s vulnerability to psychologi-
cal distress during the perinatal period which in turn may 
increase the risk of adverse maternal and infant outcomes, 
research into the risk factors associated with antenatal 
depression in this population warrants further study. While 
the findings to date suggest high prevalence rates for ante-
natal and postnatal depression among immigrant women, 
the course of antenatal depression throughout pregnancy 
and its risk factors have received relatively little atten-
tion in this population. Most studies have examined ante-
natal depression only in the third trimester of pregnancy 
[18, 35]. More prospective studies are needed to examine 
potential predictors of antenatal depressive symptoms as 
many previous investigations have been cross-sectional in 
design (for systematic review, [18, 30, 35]).

The current investigation sought to describe the preva-
lence and early determinants of depression during preg-
nancy among recent immigrant (≤ 5 years) and long-term 
immigrant women (> 5 years), compared to Canadian-born 
women. Similar to what has previously been reported for 
maternal PPD, we expected that recent immigrant women 
would be at elevated risk of experiencing depression 
during pregnancy compared to Canadian-born women. 
Unplanned pregnancy, non-white ethnicity, lower educa-
tional attainment, lower income, and food insecurity were 
expected risk factors for antenatal depression, as they have 
been reported in previous studies. Based on prior evi-
dence, we expected that perceived stress and pregnancy-
specific anxiety in the first trimester would be associated 

with depressive symptoms during at least one trimester of 
pregnancy for both immigrant and Canadian-born women.

Methods

The current study is part of a larger investigation to better 
understand the role of psychosocial factors associated with 
gestational weight gain and postpartum weight retention.

Participants

Pregnant women were recruited by a research assistant from 
community and hospital-affiliated obstetrical clinics within 
2 McGill University affiliated hospitals (McGill Univer-
sity Health Centre–MUHC and St. Mary’s) (2014–2017). 
Women were eligible to participate if they (a) were at least 
18 years of age; (b) were ≤ 12 weeks gestation; (c) were able 
to communicate in French or English; and (d) had access to 
the internet. Exclusion criteria included pre-existing medi-
cal conditions (i.e. type 1 or type 2 diabetes), gestational 
diabetes in a previous pregnancy, and multiple gestation 
(i.e. twins). These exclusion criteria were selected as these 
are factors known to influence gestational weight gain, 
which was part of the larger study. Eligible participants that 
indicated an interest in participating were given a secured 
website address to enter and provide informed consent and 
complete the standardized self-report questionnaires meas-
uring sociodemographic and psychosocial variables in each 
trimester of pregnancy (weeks 13, 24, 36 of pregnancy). An 
e-mail prompt to the password secured website was sent to 
participants at each follow up with the battery of question-
naires (www. fluid surve ys. com). Ethics approval was granted 
by McGill Faculty of Medicine Institutional Review Board 
and the ethics review boards of the participating hospitals.

Measures

Socio-demographic information included age, ethnicity, 
education, marital status, income, work-status, parity, and 
food security.

Health information included medical history, current 
health, use of medications, date of last menstrual period.

The Edinburgh Postpartum Depression Scale (EPDS; 
36]) is a widely used 10-item scale that assesses depressed 
mood in the past week. This scale was developed and vali-
dated for antenatal use [36, 37]. EPDS total scores range 
from 0 to 30, with higher scores indicating greater levels of 
depressive symptoms. A cut-off score of 12 or greater sug-
gests a clinically significant level of depression and has been 
shown to have a sensitivity of 86 to 100% and a specificity 
of 78% to 94% [36–38]. The EPDS has been validated in 
diverse countries and ethnic groups [39–44].

http://www.fluidsurveys.com
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Prenatal Distress Questionnaire Revised (PDQ-R; [45, 
46]) is a 17-item measure assessing stress specific to preg-
nancy (medical care, physical symptoms, parenting, bodily 
changes and infants’ health). The PDQ-R has good psycho-
metric properties and has been associated with poor health 
behaviours including smoking, unhealthy eating, and poorer 
physical activity, which are associated with poorer mental 
health [46]. The PDQ-R has been translated and validated 
across different cultural contexts [47–50].

Perceived Stress Scale (PSS; [51]) is a 10-item scale 
assessing the extent to which situations are appraised as 
stressful within the past month. The PSS has been shown 

to have adequate psychometric properties and is positively 
correlated with several self-report and behavioral measures 
of stress in adults [52]. The PSS has been translated into 
many languages and has demonstrated good psychometric 
properties in a wide range of cultures [53–68].

Analysis

Chi-square analyses and one-way ANOVAs were performed 
to determine whether the groups differed with respect to 
participant characteristics (see Table 1).

Table 1  Participant characteristics (mean ± SD)

EPDS Edinburgh Postnatal Depression Scale, PSS Perceived Stress Scale, PDQ-R prenatal distress questionnaire revised 1Single, Separated, 
divorced, widowed
a N = 501, bN = 280, cN = 129, dN = 281, eN = 500

Recent immigrant 
(N = 91)

Long-term immigrant 
(N = 130)

Canadian-born (N = 282) All par-
ticipants 
(N = 503)

Demographic variables
 Age (years)a 33.00 (3.68) 33.79 (4.33) 33.01 (4.36)b 33.21 (4.24)
 Years of schooling 16.41 (2.38) 16.03 (2.79)c 15.81 (2.91)d 15.97 (2.79)a

 Currently working N (%) 48 (52.7%) 95 (73.1%) 226 (80.1%) 369 (73.4%)
 Parity (Primiparous) 59 (64.8%) 69 (53.1%) 174 (61.7%) 302 (60.0%)
 Planned pregnancy N (%) (yes) 66 (72.5%) 101 (77.7%) 229 (81.2%) 396 (78.7%)
 Ethnicity N (%)e

  White 40 (44.4%) 53 (41.1%) 226 (80.1%) 319 (63.8%)
  Latin American 16 (17.8%) 16 (12.4%) 7 (2.5%) 39 (7.8%)
  Arab 12 (13.3%) 15 (11.6%) 7 (2.5%) 34 (6.8%)
  East Asian 11 (12.2%) 28 (21.8%) 19 (6.8%) 58 (11.6%)
  Black 4 (4.4%) 4 (3.1%) 9 (3.2%) 17 (3.4%)
  Other 7 (7.9%) 13 (10.0%) 13 (4.6%) 33 (6.6%)

 First spoken language N (%)
  English 54 (59.3%) 91 (70.0%) 221 (78.4%) 366 (72.8%)
  French 37 (40.7%) 39 (30.0%) 61 (21.6%) 137 (27.2%)

 Marital status N (%)
  Married/living with partner 87 (95.6%) 127 (97.7%) 264 (93.6%) 478 (95.0%)
   Other1 4 (4.4%) 3 (2.3%) 18 (6.4%) 25 (5.0%)

 Income
  < $40,000 35 (38.5%) 22 (16.9%) 28 (9.9%) 85 (16.9%)
  41,000–$80,000 28 (30.8%) 39 (30.0%) 68 (24.1%) 135 (26.8%)
  > $80,000 28 (30.8%) 69 (53.1%) 186 (66.0%) 283 (56.3%)

 Food insecurity N (%) 10 (11.0%) 7 (5.4%) 12 (4.3%) 29 (5.8%)
Psychological variables
 History of emotional difficulties 14 (15.4%) 28 (21.5%) 99 (35.1%) 141 (28.0%)
 Depressive symptoms (EPDS score ≥ 12)
  Trimester 1 23 (25.3%) 22 (16.9%) 36 (12.8%) 81 (16.1%)
  Trimester 2 23 (25.3%) 25 (19.2%) 33 (11.7%) 81 (16.1%)
  Trimester 3 28 (30.8%) 22 (16.9%) 39 (13.8%) 89 (17.7%)

 PSS (M (SD)) 16.38 (5.33) 15.50 (6.04) 14.76 (6.08) 15.24 (5.96)
 PDQ-R (M (SD)) 12.18 (5.99) 10.51 (5.98) 10.23 (5.35) 10.65 (5.67)
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EPDS scores were dichotomized into a binary variable, 
using the clinical cut-off score of 12 or more to determine 
those with elevated depressive symptoms in at least one tri-
mester (refer to Measures section for information on cut-
off). Chi-square analyses were performed on this dichoto-
mous variable representing elevated depressive symptoms 
to examine group (recent immigrant, long-term immigrant, 
Canadian-born) differences at each time point.

Three multivariate logistic regressions were performed 
to identify first trimester risk factors for elevated depres-
sive symptoms for each group (recent immigrant, long-term 
immigrant, Canadian-born). Direct entry of the following 
variables was used to predict elevated depressive symp-
toms during pregnancy: parity (“one child” or “two or more 
children”), food security (insecurity in the past 12 months 
defined as sometimes or often you and other household 
members did not have enough to eat because there wasn't 
enough money to buy food, sometimes or often you had 
enough to eat, but not always the kinds of food you wanted 
because you couldn't afford it), education (“high school and 
less” or “more than high school (e.g. specialized training 
school, CEGEP, university”), pregnancy intention (“try-
ing to get pregnant?” yes or no), ethnicity (white or other 
[i.e. South Asian, South East Asian, West Asian, Chinese, 
Korean, Japanese, Black, Filipino, Latin American, Arab, 
Inuit, Cree, Meti, Other]), income (0–40 K, 41–80 K, 81 K 
or more), pregnancy-specific anxiety, and perceived stress. 
Statistical significance was set at 0.05. Data were analyzed 
using SPSS version 25 (IBM Corp, 2017).

Results

Participant Characteristics

At study entry, 751 women fully completed the baseline 
on-line questionnaires and 503 (65.9%) fully completed 
all three on-line assessments (n = 91 recent immigrant; 
n = 130 long-term immigrant, n = 282 Canadian-born) 
(See Table 1 in Supplementary material for characteris-
tics of participants missing and not missing data). No sig-
nificant differences were found between participants with 
complete and incomplete data for parity, language spo-
ken, marital status, education, working status, pregnancy 
intention, food security, pregnancy-specific anxiety, and 
elevated depression in at least one trimester. Participants 
with incomplete data were younger (32.5 (SD = 4.45) vs 
33.21 (SD = 4.24), p = 0.035), more likely to be nonwhite 
(46.5% vs 63.4%, X2 = 20.01, p < 0.001), more likely to 
be in the lowest income level and less likely to be in the 
highest income level (25.0% vs 16.9%, X2 = 7.12, p = 0.008 
and 45.8% vs 56.3%, X2 = 7.57, p = 0.006, respectively), 
less likely to have consulted a professional for emotional 

difficulties (20.5% vs 28.0%, X2 = 5.08, p = 0.024), and 
reported higher perceived stress (16.26 (SD = 6.59) vs 
15.24 (SD = 5.96), p = 0.033) than participants with 
complete data. The following analyses were conducted 
using the subset of participants who completed all three 
assessments.

Table 1 shows participant characteristics of the final 
sample. Significantly more Canadian-born women (80.1%) 
were of white ethnicity compared to both recent (44.7%; 
X2 = 44.04, p < 0.001) and long-term (41.1%; X2 = 63.10; 
p < 0.001) immigrants. Significantly more Canadian-born 
women (80.1% vs 52.7%; X2 = 26.48; p < 0.001) and long-
term immigrants (73.1% vs 52.7%; X2 = 9.69; p = 0.002) 
reported being employed at baseline compared to recent 
immigrants. Recent immigrant women were significantly 
more likely to be in the lowest income level (< $40,000) 
than long-term immigrants (37.2% vs 16.5%; X2 = 12.54; 
p < 0.001) and Canadian-born women (38.5% vs 9.9%; 
X2 = 39.90; p < 0.001). Long-term immigrants were also 
significantly more likely to be in the lowest income level 
compared to Canadian-born women (16.9% vs 9.9%; 
X2 = 4.08; p = 0.043). Concerning the highest level of 
income (> $81,000), long-term immigrants (53.1% vs 
30.8%; X2 = 10.82, p = 0.001) and Canadian-born women 
(66.0% vs 30.8%; X2 = 34.83, p < 0.001) were significantly 
more likely to be in this group compared to recent immi-
grants. Canadian-born women were also significantly more 
likely to be in the higher income level than long-term immi-
grants (66.0% vs 53.1%; X2 = 6.26, p = 0.012). Significantly 
more recent immigrants (11% vs 4.3%; X2 = 5.62; p = 0.018) 
reported food insecurity at baseline compared to Canadian-
born women. Canadian-born women (35.1%) were signifi-
cantly more likely to have consulted a health professional 
for emotional difficulties compared to both recent (15.4%; 
X2 = 12.67, p < 0.001) and long-term (21.5%; X2 = 7.68; 
p = 0.006) immigrants. No significant group differences were 
found for age, parity, marital status, or education.

A one-way ANOVA showed a significant difference in 
scores for pregnancy-specific anxiety during the first tri-
mester (F (2, 500) = 4.17; p = 0.016), with recent immigrant 
women reporting significantly more pregnancy-specific 
anxiety than Canadian-born women (p = 0.013).

The prevalence of depressive symptoms defined 
as an EPDS score ≥ 12 was highest for recent immi-
grant (25.3–30.8%) compared long-term immigrant 
(16.9%–19.2%) and Canadian-born women (11.7–13.8%). 
Recent immigrant women reported significantly more 
clinical levels of depressive symptoms than Canadian-
born women during the first (25.3% vs 12.8%; X2 = 8.08; 
p = 0.004), second (25.3% vs 11.7%; X2 = 9.93; p = 0.002), 
and third (30.8% vs 13.8%; X2 = 13.40; p < 0.001) trimes-
ter. A significantly greater proportion of recent immigrant 
women reported elevated depressive symptoms during the 
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third trimester compared to long term immigrants (30.8% vs 
16.9%; X2 = 5.86; p = 0.015).

First Trimester Risk Factors for Elevated Depressive 
Symptoms for each Immigrant Group

Three logistic regression models were computed to iden-
tify first trimester risk factors for elevated antenatal depres-
sive symptoms for each group. The results are presented in 
Table 2.

Among recent immigrants, the final model significantly 
predicted depressive symptom status, correctly identify-
ing 79.1% of cases. Among recent immigrants, multiparity, 
higher pregnancy-specific anxiety and perceived stress in 
early pregnancy increased the risk of depressive symptoms 
during pregnancy (R2 = 0.39 (Cox & Snell), χ2(10) = 44.51, 
p < 0.001). More specifically, a one-unit increase in PDQ-R 
and PSS total score in the first trimester of pregnancy was 
associated with a 19% (OR 1.19, 95% CI [1.06, 1.33] and 
26% (OR 1.26, 95% CI [1,08, 1.47]) greater odds, respec-
tively of clinical depressive symptoms.

Among long-term immigrants, the final model sig-
nificantly predicted depressive symptom status, correctly 
identifying 84.6% of cases. Among long-term immigrant 
women, perceived stress in the first trimester was signifi-
cantly associated with depressive symptoms during preg-
nancy (R2 = 0.29 (Cox & Snell), χ2(10) = 43.72, p < 0.001). 
A one-unit increase in PSS total score in the first trimester of 
pregnancy was associated with 16% greater odds of clinical 
depressive symptoms (OR 1.16, 95% CI [1.06, 1.27]).

Among Canadian-born women, the final model sig-
nificantly predicted depressive symptom status, correctly 
identifying 83% of cases. Among Canadian-born women, 

ethnicity (non-white), higher pregnancy-specific anxiety 
and perceived stress in the first trimester was significantly 
associated with depressive symptoms during pregnancy 
(R2 = 0.30 (Cox & Snell), χ2(10) = 99.20, p < 0.001). A one-
unit increase in PDQ-R and PSS total score in the first tri-
mester of pregnancy was associated with an 8% (OR 1.08, 
95% CI [1.01, 1.17] and 29% (OR 1.29, 95% CI [1.19, 1.40]) 
greater odds of clinical depressive symptoms. Food insecu-
rity, education, pregnancy intention and income were not 
significant independent predictors of depressive symptoms 
in any of the regression models.

Discussion

We sought to determine the prevalence and early determi-
nants of depression during pregnancy among recent and 
long-term immigrant women, compared to Canadian-born 
women. The prevalence of depression was found to be par-
ticularly elevated throughout pregnancy among recent immi-
grant women compared to their Canadian-born counterparts. 
Our findings point to unique and common factors associated 
to depressive symptoms in immigrant and Canadian-born 
women.

As expected, recent immigrant women were more likely 
to report clinically elevated symptoms of depression during 
pregnancy compared to Canadian-born women throughout 
every trimester. The prevalence of depressive symptoms 
among our immigrant groups are similar to estimates that 
have previously been reported in studies examining antena-
tal depressive symptoms in this population with self-report 
measures (16.5–30.1% vs 12%–45% respectively [3]). Fur-
thermore, the greater prevalence of depressive symptoms 

Table 2  Results of logistic regression analyses predicting depressive symptoms during pregnancy (N = 503)

SE Standard error; OR odds ratio, CI confidence interval, PDQ-R prenatal distress questionnaire revised, PSS Perceived Stress Scale
Significant (p < .05) OR are bolded
a R2 = 0.39 (Cox & Snell), 0.52 (Nagelkerke), Model χ2(10) = 44.51, p < .001
b R2 = 0.29 (Cox & Snell), 0.39 (Nagelkerke), Model χ2(10) = 43.72, p < .001
c R2 = 0.30 (Cox & Snell), 0.45 (Nagelkerke), Model χ2(10) = 99.20, p < .001

Variables Recent  Immigrantsa Long-term  Immigrantsb Canadian-bornc

b(SE) OR 95% CI b(SE) OR 95% CI b(SE) OR 95% CI

Multiparity (1 = Multiparous) 1.645 (0.69) 5.18 [1.33, 20.17] − 0.28 (0.48) 0.76 [0.30, 1.92] 0.67 (0.38) 1.96 [0.94, 4.11]
Food Security (1 = some insecurity) 1.84 (1.16) 6.28 [0.64, 61.39] − 1.54 (1.09) 0.21 [0.03, 1.81] − 0.09 (0.82) 0.92 [0.18, 4.55]
Education − 1.00 (1.64) 0.37 [0.02, 9.13] 1.28 (1.23) 3.60 [0.32, 39.96] − 0.25 (0.58) 0.78 [0.25, 2.42]
Planned Pregnancy 0.73 (0.66) 2.07 [0.57, 7.47] 0.63 (0.54) 1.87 [0.65, 5.37] 0.35 (0.45) 1.42 [0.58, 3.46]
Ethnicity (1 = Non-White) − 0.15 (0.60) 0.86 [0.27, 2.80] 0.65 (0.51) 1.91 [0.70, 5.20] − 0.94 (0.44) 0.39 [0.17, 0.92]
Income 0.08 (0.79) 1.09 [0.23, 5.09] 0.24 (0.70) 1.27 [0.32, 5.02] − 0.22 (0.62) 0.80 [0.24, 2.69]
History of emotional difficulties 0.38 (0.84) 1.45 [0.28, 7.48] − 0.71 (0.56) 0.49 [0.17,1.48] − 0.31 (0.37) 0.73 [0.36,1.51]
PSQ-R 0.18 (0.06) 1.19 [1.06, 1.34] 0.07 (0.04) 1.08 [0.99, 1.17] 0.08 (0.04) 1.08 [1.01, 1.17]
PSS 0.23 (0.08) 1.26 [1.08, 1.47] 0.15 (0.05) 1.16 [1.06, 1.27] 0.25 (0.04) 1.29 [1.19, 1.40]
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during pregnancy among immigrant women compared to 
their Canadian counterparts has similarly been found in a 
Canadian study by Miszkurka et al. [22]. While we only 
found significant differences in the prevalence of depressive 
symptoms for recent immigrant women when comparing 
to Canadian-born women, Miszkurka et al. [22] reported a 
higher prevalence of antenatal depressive symptoms regard-
less of time since immigration. However, in the latter study 
women were assessed for depression only in mid-pregnancy, 
and with the Center for Epidemiologic Studies Depression 
Scale which has not been validated for use among pregnant 
women.

While certain sociodemographic factors previously iden-
tified as predictors of antenatal depression, such as lower 
income, lower educational attainment, unintended preg-
nancy, and food insecurity, were not related to antenatal 
depressive symptoms in our study, modifiable psychosocial 
risk factors including perceived stress and pregnancy-spe-
cific anxiety were significant predictors among all women 
despite migrant status. These results are similar to previous 
findings in studies of risk factors for antenatal depression in 
both immigrant and non-migrant populations [23–26]. While 
general anxiety has previously been identified as a risk fac-
tor for antenatal depression in non-immigrant populations 
[18, 25], our study is the first to our knowledge to exam-
ine pregnancy-specific anxiety as a risk factor for antenatal 
depression among immigrant women.

In another Canadian study, similar demographic fac-
tors (education and occupational status) were not related to 
depressive symptoms during pregnancy among immigrant 
women, while psychosocial risk factors (i.e. stressful life 
events, lack of social support and unsatisfactory marital rela-
tions) were found to be predictive of antenatal depression 
[26]. Social support may be a key confounding factor that 
may explain the lack of association between demographic 
factors and depressive symptoms during pregnancy in our 
study. Poor social support [69, 70] and disadvantaged socio-
economic position [19, 30, 71] are both important determi-
nants of perinatal mental health. Some evidence suggests 
that social support may be a protective factor against mater-
nal distress related to lower socioeconomic position and 
food insecurity during pregnancy [72, 73]. Given the high 
levels of educational attainment and income reported in the 
women from our sample, it is possible that the participants 
had access to instrumental support that was not measured 
and accounted for.

The impact of pregnancy-specific anxiety and stress 
may be mediated by poor social support among immigrant 
women, particularly among women who have recently immi-
grated and have not had the time to rebuild an extensive 
social network. In women’s country of origin, the support 
of family and friends during the perinatal period may be 
culturally expected and valued [74–76]. While we did not 

have data on social support, other studies with immigrant 
women have identified poor social support as a risk factor for 
antenatal depression [21, 23, 24, 26]. A study by Zelkowitz 
et al. [26], identified smaller social networks and lower sat-
isfaction with social support among immigrant women with 
greater PPD. In our study, a significantly greater propor-
tion of recent immigrant women reported elevated depres-
sive symptoms during the third trimester compared to long 
term immigrants. Similarly, some studies have suggested a 
mediating effect of marital adjustment and social support on 
the relationship between stress or stressful life events and 
antenatal depressive symptoms among immigrant women 
[26, 77, 78]. Future investigations should include measures 
of social support and couple adjustment in order to confirm 
the impact of these social factors on sociodemographic and 
psychological risk factors for antenatal depression.

Most of the women in the recent immigrant group 
reported many potential risk factors of distress including 
not working at baseline and lower income. This differenti-
ates this group of women to the long-term immigrant and 
Canadian-born women. While we controlled for income 
level and working status, it is possible that these factors had 
a cumulative effect as we do not know whether they also had 
these factors prior to their move to Canada.

Our study has several strengths, including the ethnic 
diversity in our sample of women. Another strength is the 
prospective design, which allows for examination of deter-
minants of antenatal depressive symptoms over time during 
the pregnancy. While most studies have examined antena-
tal depression only in the third trimester of pregnancy [18, 
35], we included measures of distress throughout preg-
nancy. Importantly, this study expands our understanding 
of risk factors that place immigrant women at a higher risk 
for depressive symptoms during pregnancy. These findings 
highlight the importance considering modifiable psychologi-
cal risk factors for the development of depressive symptoms 
such as perceived stress and pregnancy-specific anxiety.

Our study has limitations, including the use of conveni-
ence sampling, which may result in selection bias. Moreover, 
participants had generally greater educational attainment 
and higher income relative to the Canadian population. In 
particular, our Canadian-born group was comprised of pri-
marily White and highly educated women. These factors 
limit the generalizability of results to all pregnant women 
in Canada. While approximately 16% of families in Canada 
are led by lone-mothers [79], this group of women are under-
represented in this sample as only 6% reported being single 
or not cohabitating with a partner. Therefore, the results 
may not be generalizable to this population of women giv-
ing birth. Women who were not fluent in either English or 
French, which may include very recent immigrant women 
or women with low levels of acculturation [80], were not 
represented in this sample. However, according to data from 
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the 2016 Census of the Canadian population, the proportion 
of immigrants with knowledge of at least one of Canada’s 
official languages is very high (93.2%) [81]. Previous inves-
tigations have reported a higher prevalence of mental disor-
ders and symptoms among immigrant women with low host 
country language ability during the perinatal period com-
pared to immigrant women who do not lack this ability [3, 
82, 83]. The elimination of a language barrier as stressor in 
our study may have a protective effect and we could expect 
even greater rates of PPD among women with language bar-
riers. Compared to participants with complete data, partici-
pants with missing data reported significant differences on 
certain variables that could be related with greater symptoms 
of depression (i.e. younger age, nonwhite ethnicity, lower 
income, higher perceived stress). However, the regression 
controlled for these variables within the model. Further-
more, symptoms of depression were measured by self-report 
questionnaires, rather than clinical interviews. However, the 
relevance of psychological distress symptoms to wellbeing 
for mothers and their infants has been shown in individuals 
meeting clinically significant cut-offs on self-report ques-
tionnaires [84–87]. The use of self-report questionnaires for 
data collection may also limit the reliability of participant 
responses due to the social desirability biases implicated in 
self-report measures. A history of mental illness has previ-
ously been identified as a risk factor for antenatal depression 
in the general population [88]. We did not inquire about 
whether depressive symptoms were present prior to preg-
nancy, therefore we cannot determine whether symptoms 
may have been a continuation, exacerbation, or whether it 
was a new onset. However, we included participants history 
of consulting a health professional for emotional difficul-
ties as a covariate. Other factors that may influence mental 
health and help-seeking behaviours such as culturally based 
stigma towards mental illness, low social support, and poor 
marital adjustment were not assessed. Given these limita-
tions, we cannot suggest that immigration is the cause of a 
greater level of depression. However, since there have been 
few studies examining associated factors of antenatal depres-
sion in immigrant women, this data provides an important 
basis for future studies.

Clinical implications and Conclusions

The high prevalence of depressive symptoms in pregnancy 
underline the need for a greater access to screening and 
follow-up of women’s mental health during pregnancy. 
Enduring depressive symptoms may negatively impact 
both the relationship with the partner and infant. Given the 
growing size of the immigrant population in Canada and 
this group’s vulnerability to greater psychological distress 

during pregnancy, greater attention to the modifiable risk 
factors associated with antenatal depression in this popula-
tion is important. The implications of pregnancy-specific 
anxiety and stress as modifiable risk factors for the devel-
opment of antenatal depression may help to improve ante-
natal screening and inform the development of tailored 
interventions to better meet the mental health needs of 
immigrant women during the perinatal period.

Some research in the US has demonstrated the efficacy 
of using culturally and linguistically tailored psychother-
apy (e.g. IPT and CBT) [89–91], or a healthy lifestyle 
intervention (that is community-planned, and culturally 
and linguistically tailored) [92] to treat symptoms of ante-
natal depression in immigrant women. However, Canadian 
data has recognized the underutilization of mental health 
services in both perinatal and non-perinatal immigrants 
compared to Canadian-born populations due to their unfa-
miliarity with the health system, systemic discrimination, 
language barriers, financial barriers, lack of culturally tai-
lored therapies, lack of awareness about mental ill health, 
and cultural beliefs or preferences, such as significant 
stigma and shame towards mental illness [4, 5, 93–97]. 
A recent study, using data from the Canadian Community 
Health Survey, reported a significantly lower likelihood 
for recent and long-term immigrants to consult a health 
professional for emotional difficulties compared to Cana-
dian-born women [98]. Psychological interventions can 
be delivered in the context of antenatal and maternity care 
by healthcare providers [99], which may improve acces-
sibility. Previous evidence has shown that the integration 
of mental health and primary care services have been suc-
cessful in immigrant populations [100]. Collaborating with 
community services to provide psychoeducation on mental 
health that is acceptable to community members and tap-
ping into religious organizations as a resource for social 
support could be valuable sectors of intervention among 
immigrants [101]. However, much research has suggested 
the need for the further development and delivery of men-
tal health services in immigrant populations [102].

The results of this study provide further evidence that 
women are at risk for antenatal depression, particularly 
recent immigrant women. Given that immigrant women 
are less likely to seek help for mental health issues due to 
various social barriers, there is a need to target women at 
risk by providing culturally tailored support resources and 
follow-ups during the perinatal period.
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