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Abstract

Background: Although thereisasignificant body of evidence on maternal mental health, an inadequate focus has been placed
on African immigrant women. Thisisasignificant limitation given the rapidly changing demographicsin Canada. The prevalence
of maternal depression and anxiety among African immigrant womenin Albertaand Canada, aswell asthe associated risk factors,
are not well understood and remain largely unknown.

Objective: The purpose of this study wasto investigate the preval ence and associated factors of maternal depression and anxiety
among African immigrant women living in Alberta, Canada up to 2 years postpartum.

Methods: This cross-sectional study surveyed 120 African immigrant women within 2 years of delivery in Alberta, Canada
from January 2020 to December 2020. The English version of the Edinburgh Postnatal Depression Scale-10 (EPDS-10), the
Generalized Anxiety Disorder-7 (GAD-7) scale, and a structured questionnaire regarding associated factors were administered
to al participants. A cutoff score of 13 on the EPDS-10 was indicative of depression, while a cutoff score of 10 on the GAD-7
scale was indicative of anxiety. Multivariable logistic regression was used to determine the factors significantly associated with
maternal depression and anxiety.

Results:  Among the 120 African immigrant women, 27.5% (33/120) met the EPDS-10 cutoff score for depression and 12.1%
(14/116) met the GAD-7 cutoff score for anxiety. The majority of respondents with maternal depression were younger (18/33,
56%), had a total household income of CAD $60,000 or more (US $45,000 or more; 21/32, 66%), rented their homes (24/33,
73%), had an advanced degree (19/33, 58%), were married (26/31, 84%), were recent immigrants (19/30, 63%), had friendsin
the city (21/31, 68%), had aweak sense of belonging in the local community (26/31, 84%), were satisfied with their settlement
process (17/28, 61%), and had access to a regular medical doctor (20/29, 69%). In addition, the majority of respondents with
maternal anxiety were nonrecent immigrants (9/14, 64%), had friendsin the city (8/13, 62%), had a weak sense of belonging in
the local community (12/13, 92%), and had access to aregular medical doctor (7/12, 58%). The multivariable logistic regression
model identified demographic and social factors significantly associated with maternal depression (maternal age, working status,
presence of friendsin the city, and access to aregular medical doctor) and maternal anxiety (access to aregular medical doctor
and sense of belonging in the local community).

Conclusions; Socia support and community belonging initiatives may improve the maternal mental health outcomes of African
immigrant women. Given the complexities immigrant women face, more research is needed on a comprehensive approach for
public health and preventive strategies regarding maternal mental health after migration, including increasing access to family
doctors.
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Introduction

Background

Canada is an important destination country for international
migrants and is known for having one of the most diverse
populations in the world, mainly driven by immigration.
Specifically, immigrant women in Canadarepresent asignificant
and fast-growing group. According to the 2011 National
Household Survey data, there are about 3.5 million immigrant
women in Canada, representing 21% of the female population
[1], and 66% of immigrant women were from raciaized (ie,
African) backgrounds, while 19.3% of the tota femae
population in Canada were from racialized backgrounds [1].
The number of women immigrating to Canada has grown since
1980, with a larger proportion of racialized women from
developing countries.

Additionally, between 2011 and 2016, the number of people
who identified as racialized increased significantly across
Canada[2]. Thismosaic of individualsin Canadafrom different
cultures presents a unique and evolving challenge for health
care provision, especially for racialized immigrant women.
Because the current Canadian immigration policy is dictated
primarily by economic preferences and skilled immigration
priorities, the number of highly educated professiona immigrant
women is growing, even though they continue to immigrate to
Canada primarily as dependents, either in the family class
category or as the spouse of a principa applicant [3,4]. The
effectsof thisinflux of racialized immigrant women into Canada
islikely reflected inthe provision of their health care, including
after childbirth [4].

African immigrant women represent a sizeable and rapidly
growing group, yet they are underrepresented in health research
on maternal mental health. Between 2006 and 2011, over
145,700 people emigrated from Africato Canada, and African
immigrants currently comprise 13.6% of the Canadian
immigrant population, which is relatively more than the
proportion of European immigrants (11.9%) [5,6]. In spite of
the growing presence of Africanimmigrantsin Canada, materna
mental health research focusing on African immigrantsis sparse
[7]. Very little effort has been made to examine African
women's immigration and the risk of developing depression
and anxiety following childbirth. To date, there are no
preval ence statistics for maternal depression or anxiety among
African immigrant women in Alberta and Canada. In addition,
with theincreasing number of Africanimmigrants, no research
in Canada has examined the prevalence and determinants of
maternal depression and anxiety for African immigrant
populations. Maternal depression and anxiety in the postpartum
period have been shown to have negative conseguences [8,9].
For immigrants, however, these consequences are greater
because they face other vulnerabilities associated with the
stressful life event of migration to a new country [8,9].
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The postpartum maternal mental health of immigrantsasawhole
appearsto be particularly poor; specifically, the occurrence and
associated risks of depression and anxiety appear to be twice
as high in recent immigrant women when compared with their
Canadian counterparts [10]. Moreover, it is generally accepted
that depression and anxiety occur morefrequently inindividuals
who are emotionally and socially disadvantaged [11]. Canadian
studies have al so concluded that immigrant women from Africa
(determined by region of origin) exhibited the highest rates of
emergency cesarean section, higher risk of preterm births, and
higher rates of infant mortality, which are al risk factors for
maternal depression and anxiety disorders[12,13].

Africanimmigrants are on therisein Canada, are at higher risk
of mental health issues in the postpartum period, and are at
higher risk of birth complications, yet they remain an
understudied group for maternal depression and anxiety [7].
With an increasing influx of African immigrants into Alberta
and Canada, the occurrence of maternal depression and anxiety
inthis population warrants consideration at the popul ation health
level. Additionally, as societies become more diverse like
Canada, researchers and clinicians are continually challenged
to enhance their understanding of perinatal and postpartum
mental health care [7]. Highlighting the importance of more
research will create a solid foundation for better treatment and
coping strategies for the target popul ation.

Objective

The principal aim of this study was to examine the prevalence
of maternal depression and anxiety within 2 yearsafter delivery
among African immigrant women. The need to better understand
and serve the African community in Canadais becoming more
evident; it is now more critical than ever for service providers
and researchers to become aware of the magnitude and risk
factors of depression and anxiety asintegral components of the
overal health of African immigrant women.

Recognizing that maternal depression and anxiety are
understudied among African immigrant women in Canada, the
purpose of this study was 2-fold, and it aimed to answer the
following research questions: (1) What is the prevalence of
maternal depression and anxiety among African immigrant
women in Alberta up to 2 years postpartum? and (2) What is
the association of demographic (age, income, working status,
home ownership, education, marital status, years since
immigration, and age at the time of immigration) and social
(family/friendsin the city, sense of belonging, community group
membership, availability of mental health services, satisfaction
with the settlement process, and access to a regular medical
doctor) risk factors with the symptoms of maternal depression
and anxiety among African immigrant womenin Albertaup to
2 years postpartum?
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Methods

Participants

This was a cross-sectional study carried out from January to
December 2020 in Alberta, Canada. We recruited 120 African
immigrant mothers aged 218 years with infants aged <2 years.
Participants were identified and recruited in partnership with
community organizations, immigrant-serving organizations,
and religious leaders, as well as through the snowballing
recruitment strategy. Participants wereincluded if they met the
following criteria: (1) were aged 218 years, (2) were Alberta
residents, (3) previously had alive birth and currently have an
infant aged <2 years, and (4) sdlf-identified as African.
Participants who answered “yes’ to all 4 questions regarding
the inclusion criteriawere deemed eligible to participate in the
full study. Following this inclusion questionnaire, there was a
prompt to access the 63-item study questionnaire, which had
questions regarding the Edinburgh Postnata Depression
Scale-10 (EPDS-10); General Anxiety Disorder-7 (GAD-7)
scale; and sociodemographic, socioeconomic, social network,
health utilization, and acculturation variables. The questionnaire
was pilot tested and administered online through the Qualtrics
platform or through a request for a paper-based questionnaire
package. In both instances, informed consent was obtained prior
to accessing the questionnaire. Detailed recruitment strategies
for this study are given elsawhere [14].

Survey Administration

The study questionnaire was programmed using the Qualtrics
survey platform. Before data collection, informed consent was
obtained from the prospective study participants through the
Quialtrics survey platform. All the participants were informed
that they had the right to withdraw from the study at any time
without any conseguences; thiswas explicitly noted in theletter
of consent. Participants who met the study inclusion criteria
and provided consent were automatically able to access the
study questionnaire via alink to Qualtrics. The introduction to
the questions included the study rationale in layman’s terms, a
description of the survey structure and indicators of the survey
progress (using static statements), the anticipated time
commitment, and the researcher’s contact information. The
survey was made accessible to eligible participants until the
end of the study recruitment period. The Qualtrics platform
allows partially completed survey data to be saved; thus,
participants were able to save and continue the survey if any
interruptions arose.

The option of having a paper-based version of the study
guestionnaire mailed to the participants’ residence was offered
to participants with no access to the internet. These packages
included the recruitment memo outlining the purpose of the
study, a paper-based version of the study consent form, a
paper-based version of the study questionnaire, and a list of
resources and support services from Alberta Health Services
availableto mothersin Alberta. Participantswere provided with
a postage-paid return envelope and were asked to return the
guestionnaire package at their earliest convenience. If the
guestionnaire package was not returned after 3 weeks, reminders
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were sent via the method through which the participant had
expressed interest.

By using the primary method of survey administration for this
study (ie, on the web via Qualtrics), in addition to providing
alternative administration options at community and cultural
events and having a paper-based version mailed out, the study
was able to reach a suitable sample size of 120 African
immigrant mothers.

Outcome Variables

We assessed and analyzed the prevalence of maternal depression
and anxiety among study respondents. Maternal depression was
measured using the EPDS-10. The EPDS-10 takes 5 minutes
to administer and is readable at a third-grade level [15].
Responses are scored on a 4-point scale from 0 to 3 according
to the severity of the symptoms, and total scores range from O
to 30, with higher scores indicative of a higher risk for
postpartum depression [15]. In this study, a cutoff score of 13
was indicative of depression [16-18]. The EPDS-10 has a
sensitivity (the ability of the tool to correctly identify
respondentswith depression symptoms) of 86% and aspecificity
(the ability of thetool to correctly identify respondents without
depression symptoms) of 78% [15].

Maternal anxiety was measured using the GAD-7 scae, a
self-administered questionnaire used as a screening tool and
severity measure for anxiety disorder [19]. The GAD-7 score
is calculated by assigning scoresof 0, 1, 2, or 3 to the response
categories and adding together the scores for the 7 questions;
scores of 5, 10, and 15 are taken as the cutoff points for mild,
moderate, and severe anxiety, respectively [20]. Using the
threshold score of 10, the GAD-7 scale has a sensitivity of 89%
and a specificity of 82% [20].

Other Covariates

Other covariates of interest in the analysis were grouped into
demographic factors and social factors. Demographic factors
included maternal age (<30 yearsor >30 years), age of the most
recent infant (0-12 months or =12 months), total household
income (CAD $59,999 or less [US $44,999 or less| or CAD
$60,000 or more [US $45,000 or more]), working status (on
maternity leave or not on maternity leave), home ownership
(own or rent), highest level of maternal education (bachelor’'s
degree or less, or advanced degree), marital status
(married/common-law or not married/never married), years
since immigration (0-5 years or =5 years), and age at the time
of immigration (0-17 years[child] or 218 years [adult]). Social
factors included family/friends in the city (yes or no), sense of
belonging (strong or weak), community group membership (yes
or no), availability of mental health services (fair/poor or
excellent/good), satisfaction with the settlement process
(satisfied or dissatisfied), and accessto aregular medical doctor
(yes or no).

Data Analysis

Preliminary analyses consisted of descriptive frequencies and
percentages, and tests of association (chi-squaretest and Fisher
exact test) were used to determine differences between selected
categorical variables. Variables associated with the outcomes
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at alevel of P<.10 in unadjusted analyses were entered into the
final multivariable models after assessing for the presence of
multicollinearity. Multivariable logistic regresson was
performed to identify predictive variables significantly
associated with maternal depression and anxiety, and the odds
ratios (ORs) and 95% Cl s have been presented. The confounding
effects of covariate variables on the study outcome variables
were assessed at each stage of the model building process; any
variable that caused a change of 20% or more in the regression
coefficient of the primary exposure of interest was considered
a confounder and was retained in the model. Statistical
significancewas set at aP value of <.05. To achieve 80% power
at an alpha of .05, aminimum sample size of 102 was needed.
All analyses were performed in SAS Enterprise version 7.1
(SAS Ingtitute).

Ethics Approval

The study was approved by the University of Lethbridge Human
Parti cipant Research Committee on December 11, 2019 (HPRC
protocol number 2019-116). Participants were provided with a
study information sheet and asked to sign a consent form prior
to accessing the study questionnaire. Participants were also
entered into araffle draw towin 1 of 5 CAD $20 (US $15) gift
cards as an incentive for participation.

Results

Among 120 African immigrant mothers who were enrolled in
the study, 27.5% (33/120) screened positive for materna
depression with the EPDS-10 at a cutoff of 13 and 12.1%
(14/116) screened positive for maternal anxiety with the GAD-7
scale at a cutoff of 10.

Table 1 compares the demographic characteristics of African
immigrant women with and without symptoms of maternal
depression and anxiety. The proportion of respondents who
wereyounger (<30 years) was higher among those with maternal
depression than among those without maternal depression
(18/32, 56% vs 29/82, 35%; P=.04). The proportion of
respondents who were on maternity leave was higher among
those with maternal depression than among those without
maternal depression (16/32, 50% vs 22/85, 26%; P=.01). The
proportion of respondents who were married was lower among
those with maternal depression than among those without
maternal depression (26/31, 84% vs 80/84, 95%; P=.05). No
statistically significant differences between these respondent
groups were observed for age of the most recent infant, total
household income, home ownership, maternal education, years
since immigration, and age at the time of immigration. The
proportion of respondents who were nonrecent immigrants (=6
years sinceimmigration) was higher among those with maternal
anxiety than among those without maternal anxiety (9/14, 64%
Vs 24/92, 26%; P=.01). No statistically significant differences
between these respondent groups were observed for maternal
age, age of the most recent infant, total household income,
working status, home ownership, maternal education, marital
status, and age at the time of immigration (Table 1).

Table 2 presents the association between social factors and
probable maternal depression and anxiety. The presence of
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friends in the city, sense of belonging in the local community,
sati sfaction with the settlement process, and accessto aregular
medical doctor were significantly associated with maternal
depression in African immigrant mothers. The proportion of
respondents with absence of friends in the city was higher
among those with maternal depression than among those without
maternal depression (10/31, 32% vs 7/84, 8%; P=.001).
Moreover, the proportion of respondents with a weak sense of
community belonging was higher among those with maternal
depression than among those without maternal depression
(26/31, 84% vs 40/84, 48%; P<.001). The proportion of
respondentswho were satisfied with the settlement processwas
lower among those with maternal depression than among those
without maternal depression (17/28, 61% vs64/81, 79%; P=.06).
The proportion of respondentswith alack of accessto aregular
medical doctor was higher among those with maternal
depression than among those without maternal depression (9/29,
31% vs 6/81, 7%; P=.002). Furthermore, the proportions of
respondents with absence of family in the city, lack of group
participation, and fair/poor ratings on the availability of mental
health servicesin the community were higher among those with
maternal depression than among those without maternal
depression (21/31, 68% vs 43/84, 51%,; 23/31, 74% vs 53/83,
64%; and 8/28, 29% vs 18/74, 24%, respectively); however,
these findings were not significant (Table 2).

The presence of friends in the city, sense of belonging in the
local community, and access to aregular medical doctor were
significantly associated with maternal anxiety in African
immigrant mothers. The proportion of respondentswith absence
of friends in the city was higher among those with maternal
anxiety than among those without maternal anxiety (5/13, 38%
vs 12/100, 12%; P=.01). Moreover, the proportion of
respondents with a weak sense of community belonging was
higher among those with maternal anxiety than among those
without maternal anxiety (12/13, 92% vs53/100, 53.0%; P=.01).
The proportion of respondents with no access to a regular
medical doctor was higher among those with maternal anxiety
than among those without maternal anxiety (5/12, 42% vs 10/96,
10%; P=.003). Furthermore, the proportions of respondents
with absence of family in the city, lack of group participation,
dissatisfaction with their settlement process in Canada, and
fair/poor ratings on the availability of mental health servicesin
the community were higher among those with maternal anxiety
than among those without maternal anxiety (9/13, 69% vs
54/100, 54%; 11/13, 85% vs 64/99, 65%; 5/12, 42% vs 23/95,
24%; and 4/12, 33% vs 22/88, 25%); however, these findings
were not significant (Table 2).

Tables 3 and 4 present the adjusted ORs (aORs) and 95% Cls
from the multivariable logistic analyses for respondents with
maternal depression and anxiety compared to those without
maternal depression and anxiety, according to demographic and
socia characteristics. Regarding the covariates associated with
maternal depression, the presence of friends in the city was a
protective factor, controlling for the other factors. Respondents
with friends in the city were less likely to develop maternal
depression symptoms when compared with those with no friends
in the city (aOR 0.19, 95% CI 0.05-0.71; P=.01). Younger
respondents had higher odds of reporting maternal depression
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symptoms when compared with older respondents (aOR 5.57,
95% Cl 1.74-17.82; P=.004). Moreover, respondents on
maternity leave had higher odds of reporting maternal depression
symptoms when compared with those not on maternity leave
(aOR 4.56, 95% CI 1.49-13.99; P=.001). Moreover, respondents
with accessto aregular medical doctor werelesslikely to report
maternal depression symptomswhen compared with thosewith
no access to a regular medical doctor (aOR 0.10, 95% ClI
0.02-0.45; P=.003) (Table 3).

Nwoke et d

Sense of belonging and regular accessto amedical doctor were
significant protective factorsfor maternal anxiety. Respondents
with a strong sense of belonging in the local community were
lesslikely to report maternal anxiety symptomswhen compared
with those with a weak sense of community belonging (aOR
0.12, 95% CI 0.02-0.99; P=.04). Moreover, respondents with
access to a regular medical doctor were less likely to report
maternal anxiety symptomswhen compared with those with no
accessto aregular medical doctor (aOR 0.19, 95% CI 0.05-0.74;
P=.02) (Table 4).

Table 1. Demographic characteristics of African immigrant women with and without symptoms of maternal depression and anxiety.

Factors® Maternal depression Maternal anxiety
Participants with Participants without P value Participants with Participants without P value
maternal depression maternal depression maternal anxiety maternal anxiety
(EPDS10°213),  (EPDS-10<13), N (GAD-7°>10), N (GAD-7 <10), /N
N (%) (%) (%) (%)

Maternal age .04 .56
<30 years 18/32 (56) 29/82 (35) 7/14 (50) 56/96 (58)
=31 years 14/32 (44) 53/82 (65) 7/14 (50) 40/96 (42)

Age of the most recent infant 74 .90
0-12 months 17/32 (53) 48/85 (56) 8/14 (57) 56/101 (55)

212 months 15/32 (47) 37/85 (44) 6/14 (43) 45/101 (45)

Total household income (CAD$)? 20 51
<59,999 11/32 (34) 40/84 (48) 5/14 (36) 45/100 (45)
=60,000 21/32 (66) 44/84 (52) 9/14 (64) 55/100 (55)

Working status .01 .82
Maternity leave 16/32 (50) 22/85 (26) 5/14 (36) 33/101 (33)

Not on maternity leave 16/32 (50) 63/85 (74) 9/14 (64) 68/101 (67)

Home .34 77
Rent 24/33 (73) 54/85 (64) 10/14 (71) 66/102 (65)

Oown 933 (27) 31/85 (36) 4/14 (29) 36/102 (35)

Maternal education .90 27
Bachelor’s degree or less 14/33 (42) 35/85 (41) 4/14 (29) 44/100 (44)

Advanced degree 19/33 (58) 50/85 (59) 10/14 (71) 56/100 (56)

Marital status .06 .28
Not married 5/31 (16) 4/84 (5) 2/13 (15) 7/100 (7)
Married/common law 26/31 (84) 80/84 (95) 11/13 (85) 93/100 (93)

Years since immigration 42 .01
0-5 years 19/30 (63) 57/80 (71) 5/14 (36) 68/92 (74)

26 years 11/30 (37) 23/80 (29) 9/14 (64) 24/92 (26)

Ageat immigration 94 46
<18 years (child) 5/28 (18) 15/81 (19) 112 (8) 19/95 (20)
=18 years (adult) 23/28 (82) 66/81 (81) 11/12 (92) 76/95 (80)

3/ariables with P<.10 were included in the multivariable model.
bEPDS-10: Edinburgh Postnatal Depression Scale-10.

CGAD-7: General Anxiety Disorder-7.

da currency exchange rate of CAD $1=US $0.75 is applicable.
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Table 2. Socia characteristics of African immigrant women with and without maternal depression and anxiety.

Factors® Maternal depression Maternal anxiety
Participants with Participantswithout P value Participants with Participants without P value
maternal depression maternal depression maternal anxiety maternal anxiety
(EPDS10P>13),  (EPDS10<13),N (GAD-7°210), N (GAD-7<10), /N
N (%) (%) (%) (%)
Presence of family in the city A1 .30
No family in the city 21/31 (68) 43/84 (51) 9/13 (69) 54/100 (54)
Family in the city 10/31 (32) 41/84 (49) 4/13 (31) 46/100 (46)
Presence of friendsin the city .001 .01
No friendsin the city 10/31 (32) 7/84 (8) 5/13 (38) 12/100 (12)
Friends in the city 21/31 (68) 77/84 (92) 8/13 (62) 88/100 (88)
Sense of belonging <.001 .01
Weak 26/31 (84) 40/84 (48) 12/13 (92) 53/100 (53)
Strong 5/31 (16) 44/84 (52) 1/13(8) 47/100 (47)
Group participation .30 21
Not a member 23/31 (74) 53/83 (64) 11/13 (85) 64/99 (65)
Member 8/31 (26) 30/83 (36) 2/13 (15) 35/99 (35)
Availability of mental health ser- .66 .50
vices
Fair/poor 8/28 (29) 18/74 (24) 4/12 (33) 22/88 (25)
Excellent/good 20/28 (71) 56/74 (76) 8/12 (67) 66/88 (75)
Satisfaction with settlement .06 19
Dissatisfied 11/28 (39) 17/81 (21) 5/12 (42) 23/95 (24)
Satisfied 17/28 (61) 64/81 (79) 7/12 (58) 72/95 (76)
Accessto aregular medical doctor .002 .003
Yes 20/29 (69) 75/81 (93) 7/12 (58) 86/96 (90)
No 9/29 (31) 6/81 (7) 5/12 (42) 10/96 (10)

3/ariables with P<.10 were included in the multivariable model.
bEPDS-10; Edinburgh Postnatal Depression Scale-10.
®GAD-7: General Anxiety Disorder-7.
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Table3. Multivariablelogistic regression analysis of demographic and social factors associated with maternal depression in African immigrant women.

Covariate a0R? 95% Cl P vaue
Maternal age
<30years 5.57 1.74-17.82 .004
>31 years (reference) N/AP N/A N/A
Working status
Maternity leave 4.56 1.49-13.99 .001
Not on maternity leave (reference) N/A N/A N/A
Presence of friendsin the city
Friendsin the city 0.19 0.05-0.71 .01
No friendsin the city (reference) N/A N/A N/A
Accessto aregular medical doctor
Yes 0.10 0.02-0.45 .003
No (reference) N/A N/A N/A

%0R: adjusted odds ratio.
BNI/A: not applicable.

Table 4. Multivariable logistic regression analysis of demographic and socia factors associated with maternal anxiety in African immigrant women.

Covariate aOR? 95% Cl P value
Accessto aregular medical doctor

Yes 0.19 0.05-0.74 .02

No (reference) N/AP N/A N/A
Sense of belonging

Strong 0.12 0.02-0.99 .04

Weak (reference) N/A N/A N/A

330R: adjusted odds ratio.
BN/A: not applicable.

Discussion

Principal Findings

Theresults of this study demonstrated that maternal depression
and anxiety areimportant featuresin African immigrant women
within 2 years after giving birth. Almost one-third (33/120,
27.5%) of participants screened met the cutoff scorefor maternal
depression, which is higher than what was previously reported
in the literature for immigrant women and other immigrant
groups in Australia [21], Canada [22-25], and Norway [26].
Moreover, 12.1% (14/116) met the criteriafor increased anxiety
symptoms, which is similar to the findings in previous studies
[27-29]. It isevident that African immigrant women are exposed
to many factors following childbirth, which can impact their
maternal mental health, such as lack of socia support, weak
sense of belonging in the local community, and economic
factors.

The prevalence of maternal depression has varied in studies
conducted in different countries, with different methodol ogies,
sample sizes, and inclusion and exclusion criteria. Specifically,
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the prevalence found in this study is high compared to that in
most other studies in the field of maternal depression among
immigrant women. A similarly high rate of 25.5% was found
in astudy on postnatal depression conducted among immigrant
populations (Viethamese and Indonesian) in Taiwan [30]; in
this study, however, the findings should be viewed with caution
because of the difficulties in validating the conceptual and
semantic equivalence of trandated instruments. Our study did
not use translated versions of the EPDS-10 and GAD-7 scale.
Although there is a scarcity of studies on the prevalence of
maternal depression among African immigrant women, other
studies have found marked lower rates of depression among
immigrant mothers. In Canada, 4 different studies found rates
of 12.6% [22], 13.2% [23], 20.0% [25], and 20.5% [24]. All 4
studies excluded those not ableto answer in majority languages
(English and French).

The high rate of maternal depression found in this study could
also be linked to the fact that the majority of respondents with
depression were recent immigrants (19/30, 63%). This
contradicts both the immigrant paradox phenomenon, where
immigrants who have just moved to a host country have better
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health outcomes than the majority population, and the
acculturation paradox, where longer residency in a country is
linked to poorer health outcomes than the majority population
[31]. In this study, most of the variables followed the pattern
of the immigrant paradox. However, with regard to maternal
depression, a marked difference in prevalence was noted
between recent immigrants with 0-5 years of residency (19/30,
63%) and long-term immigrants with >6 years of residency
(11/30, 37%). These findings suggest that the prevalence of
maternal depression was higher among recent immigrants than
among nonrecent immigrants, thus contradicting the theory of
the immigrant paradox.

Three different reasons for the increased rates of maternal
depression seen in many studies on immigrant women have
been suggested, and they include (1) sociocultural differences,
(2) difficult economic situation for new immigrants, and (3)
consequences of migration, especialy premigration stress
[32,33]. All of these aforementioned reasons could be used as
valid arguments for expecting a higher rate of materna
depression in this sample, which did occur.

Furthermore, there is sufficient evidence to suggest that age is
one of the most important factors affecting maternal mental
health [34-36], yet the rel ationship between maternal depression
or anxiety and age in African immigrant women has not been
adequately studied. In this study, the effect of age on maternal
mental health outcomes was identified, with lower rates of
depression among women who gave birth at an advanced
maternal age (=35 years) than among women who gave birth
at a younger age (additional analysis). This corroborates the
findings of studies showing that a higher and more stable
socioeconomic status often characterizes women of advanced
maternal age [35-37] and could confer psychological benefits
among women. This could be a possible reason why African
immigrant women aged =35 yearsin the study sample had lower
rates of both maternal depression and anxiety. In other studies,
being awoman of advanced maternal age was also a protective
factor for depression, even after controlling for mode of
conception and known risk factors for maternal depression
[38,39].

For maternal anxiety, however, the rate of 12% in this study is
comparable to the rates in other studies on Mexican immigrant
women in the United States (18%) [29], Chinese immigrant
women in Canada (18.4%) [28], and African immigrantsin the
United States (12.4%) [27]. Maternal anxiety as awholeis an
understudied area among African immigrant women, and thus,
thereisascarcity of comparable literature. Nonetheless, in this
study, the rate of maternal anxiety was lower than the rate of
maternal depression. Thisis in part due to the perception that
anxiety might be more culturaly acceptable than depression
[40] or anxiety might be less culturally acceptable and thus
underreported among African immigrant women in Alberta.

Strong sense of belonging in the local community and access
to a regular medical doctor were protective factors against
maternal anxiety among African mothers. Practitioners should
therefore assess African immigrant women living in Alberta
for their sense of belonging/integration in the local community
to identify women at risk of developing anxiety during
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pregnancy and after childbirth. Ultimately, the growing body
of research on maternal mental health shows that depression
and anxiety are often comorbid conditions. In this study, a
chi-square test was performed to determine the correlation
between the categorical variables of maternal depression and
anxiety. There was sufficient evidence to show that the
symptoms of maternal depression impact the likelihood of
maternal anxiety and vice versa (P<.001). However, the extent
or magnitude of this impact in African immigrant women
warrants further studies.

Notably, social factors emerged as important determinants of
maternal mental health outcomesin African mothersin Alberta.
Respondents with friends in the city were less likely to report
symptoms of maternal depression than those without friendsin
the city. According to Levitt et al [41], “the capacity of
individualsto copewith transitional circumstancesisfacilitated
by the presence of social support.” Thus, having friends living
in the same city may be indicative of higher levels of social
support and social capital, which may decrease the risk of
maternal depression after childbirth among African mothers.
Furthermore, the sense of belonging was a significant predictor
of reporting symptoms of maternal anxiety. This corroborates
findingsfrom other studies conducted on immigrant populations,
where having astrong sense of belonging in thelocal community
was a protective factor for self-reporting symptoms of
depression and anxiety [9,42]. This is aso consistent with
theorizing that social identity protects against mental illness
through several social and psychological mechanisms. For
immigrant women, asense of belonginginthelocal community
reflects whether they feel accepted, secure, and included in their
adopted country [43,44]. For African immigrant mothers
specifically, newcomer initiatives that foster a strong sense of
community are a promising strategy to consider, as the social
tiesthat accompany the sense of bel onging are protective factors
for maternal anxiety. Future studies could further explore the
sense of belonging in the home country as a foundation to the
sense of belonging in Canada after migration.

The study results support the presence of a strong association
between having a regular medical doctor and symptoms of
maternal depression and anxiety; respondents with accessto a
regular medical doctor were less likely to have symptoms of
both maternal depression and anxiety in comparison to those
with no access to aregular medical doctor. Family doctors are
viewed as a gateway to maternal mental health services and
play a key role in the care and management of mental health
[45,46]. In addition, this study confirmed the findings of other
studiesfrom Canada showing that among those who seek mental
health care, the majority consult with their family doctor [9,47].
The Canadian Strategy for Mental Health proposesthat primary
health care services be expanded to integrate specialized mental
health care services in order to address the gaps in the mental
health system [45]. Thus, family doctors who predominantly
serve African women or immigrant women as a whole seem
appropriate for this role expansion.

Limitations

The limitations of this study were, for the most part, related to
the cross-sectional quantitative research study design. Thisstudy
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relied upon cross-sectional survey data, and as a result, no
inferences could be made about the cause-and-effect relationship
between variables. All statistics reported are associations, and
caution is needed in their application and interpretation,
especialy concerning temporality, as there may be residual
confounding due to unknown or unmeasured confounders such
asimmigration type/class, ethnicity, and precarious employment.
Moreover, the transferability and application of the findings to
other settings/cultural groups are important issues owing to the
sample size and representativeness of the sample.

Although the sample consisted of avariety of Africanimmigrant
women from different backgrounds, African mothers who
responded to the study may differ from those who did not
respond. In particular, given the topic of the survey, women
who had depressive or anxiety symptoms may be more likely
to respond than those who did not have these symptoms.
Nonetheless, this study can be used as a baseline exploratory
study for future applied research on African mothers and their
maternal mental health. Further studies are needed to determine
the applicability of the results to the larger African immigrant
population in Alberta and Canada as awhole.

Additionally, as in all cross-sectional studies, this study only
provides a snapshot of maternal depression and anxiety among
African mothers in Albertain a specific time and space. The
variationsin the prevalences of maternal depression and anxiety
over time and their impacts on mental health are better examined
with a longitudinal research design. Maternal depression and
anxiety symptoms, and other variables of interest in this study
were based on self-reported data, which can be subject to recall
bias and social desirability bias. Nonetheless, the use of
self-reported data as a strategy in studies on sensitive topics (ie,
mental health) is valid and sometimes more appropriate than
the use of administrative data.

Implications

This study hasimplicationsfor both clinical practice and future
areas of research on African immigrant women with young
infants. The findings from this study contribute to our
knowledge of the disparitiesin maternal mental health outcomes
among African mothers within 2 years after giving birth. The
study results have shown that African mothers’ maternal mental
health and well-being are associated with a variety of factors,
including maternal age, social support (having friends in the
same city of residence), sense of belonging in the local
community, and having access to aregular medical doctor.

Nwoke et d

Immigration, Refugees, and Citizenship Canada’s settlement
programs play amajor rolein accelerating social and economic
integrations, which in turn influence African immigrant
women'’s overall health and maternal mental well-being. For
example, this study found that having friends in the same city
of residence and having a strong sense of belonging inthelocal
community were associated with a decreased likelihood of
experiencing maternal mental health outcomes. One of the
central prioritiesof Canada’s settlement program isto encourage
participation of immigrants in all aspects of Canadian social
life, and it is designed to meet immigrants’ immediate needs
by providing orientation and referral services and facilitating
access to social, health, and recreational facilities. Therefore,
these programs can play asignificant rolein supporting African
immigrant women'’s settlement and integration into Canadian
society with the continued support of resettlement services
directed to meet the needs of African immigrant women,
especialy their maternal mental health needs after migration.

Conclusion

This study is possibly the first study in Alberta to examine
maternal depression and anxiety outcomes among African
motherswith infants aged 2 years or under. Thefindings of this
study were generally consistent with the findings of studies
conducted in other parts of the world [27-30]; however, there
were some substantial variations. The prevalence of maternal
depression was high, and it was found that 27.5% (33/120) of
African immigrant women in the sample had symptoms of
depression. The prevalence of maternal anxiety was 12.1%
(14/116), and a similar prevalence has been reported in other
studies [27-30]. The findings aso highlight the importance of
African mothers having strong social connections in the city
and regular access to a medical doctor. More adequately
powered research with alarge sample size of Africanimmigrants
iswarranted to further assess maternal depression and anxiety,
and their risks.

Ultimately, the results of this study underscore the need for an
increased understanding of this group of individuals in the
population as they navigate the maternal mental health care
system in Alberta and Canada. Further mixed method or
qualitative studies need to be conducted to gain amore in-depth
and nuanced understanding of the domains not examinedinthis
study, for example, stigma, cultural adjustment issues, and
underemployment of African immigrants, and how these may
have cumulative impacts on maternal mental health.

Acknowledgments

The authorswish to thank all African women who participated in this study, and all community and religiousleaders, gatekeepers,
and community/immigrant organizations that assisted in recruitment. No funding was received for the study.

Data Availability

The data sets generated and analyzed during this study are not publicly available because of limitations of the ethics approval
application but can be obtained from the corresponding author on reasonable request and with permission from the University of

L ethbridge Human Participant Research Committee.

https://formative.jmir.org/2023/1/e43800

JMIR Form Res 2023 | vol. 7 | e43800 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Nwoke et al

Authors Contributions

This study was conceptualized and designed by CNN, who acquired the data, analyzed and interpreted the data, and drafted the
manuscript. CNN had full accessto all the datain the study and had final responsibility for the decision to submit for publication.
OAA, GTB, SM, and BMY L contributed to the data interpretation, and writing, critical review, and revision of the manuscript.
All authors provided intellectual content, and reviewed, edited, and amended the manuscript. All authors provided final approval
for the version to be published and agreed to be accountable for all aspects of the work.

Conflictsof I nterest
None declared.

References

1.  Womenin Canada: A Gender-based Statistical Report - Immigrant Women. Statistics Canada. URL : https.//www150.
statcan.gc.ca/nl/en/pub/89-503-x/2015001/article/14217-eng.pdf 2st=GcV ZInHw [accessed 2022-02-08]

2. Immigration and Ethnocultural Diversity Highlight Tables, 2016 Census. Statistics Canada. URL: https.//www12.statcan.gc.cal
census-recensement/2016/dp-pd/hlt-fst/imm/index-eng.cfm [accessed 2022-02-08]

3.  Rezazadeh M'S, Hoover ML. Women’s experiences of immigration to Canada: A review of the literature. Canadian
Psychology / Psychol ogie canadienne 2018 Feb;59(1):76-88. [doi: 10.1037/cap0000126]

4.  Nwoke CN, Leung BMY. Historical antecedents and challenges of racialized immigrant women in access to healthcare
servicesin Canada: an exploratory review of the literature. J Racial Ethn Health Disparities 2021 Dec 03;8(6):1447-1455.
[doi: 10.1007/s40615-020-00907-3] [Medline: 33141365]

5. Anderson FM, Hatch SL, Comacchio C, Howard LM. Prevalence and risk of mental disordersin the perinatal period among
migrant women: a systematic review and meta-analysis. Arch Womens Ment Health 2017 Jun 8;20(3):449-462 [FREE Full
text] [doi: 10.1007/s00737-017-0723-7] [Medline; 28389934]

6.  Giardindli L, Innocenti A, Benni L, Stefanini MC, Lino G, Lunardi C, et a. Depression and anxiety in perinatal period:
prevalence and risk factorsin an Italian sample. Arch Womens Ment Health 2012 Feb 29;15(1):21-30. [doi:
10.1007/s00737-011-0249-8] [Medline: 22205237]

7.  NwokeCN, Awosoga OA, McDonad S, Bonifacio GT, Leung BMY. African immigrant mothers' views of perinatal mental
health and acceptability of perinatal mental health screening: quantitative cross-sectional survey study. JMIR Form Res
2023 Jan 27;7:€40008 [FREE Full text] [doi: 10.2196/40008] [Medline: 36705944]

8. EdgeD. Perinatal depression and Black Caribbean women: lessons for primary care. Primary Health Care 2007
Mar;17(2):32-35. [doi: 10.7748/phc2007.03.17.2.32.c4391]

9.  NwokeCN, Okpalauwaekwe U, BwalaH. Mental health professional consultations and the preval ence of mood and anxiety
disorders among immigrants: multilevel analysis of the Canadian community health survey. IMIR Ment Health 2020 Sep
16;7(9):€19168 [FREE Full text] [doi: 10.2196/19168] [Medline: 32801115]

10. Khanlou N, Hague N, Skinner A, Mantini A, Kurtz Landy C. Scoping review on maternal health among immigrant and
refugee women in Canada: prenatal, intrapartum, and postnatal care. J Pregnancy 2017;2017:8783294 [FREE Full text]
[doi: 10.1155/2017/8783294] [Medline: 28210508]

11. LukeS, Salihu HM, Alio AP, Mbah AK, Jeffers D, Berry EL, et al. Risk factors for major antenatal depression among
low-income African American women. JWomens Health (Larchmt) 2009 Nov;18(11):1841-1846. [doi:
10.1089/jwh.2008.1261] [Medline: 19951220]

12.  Vigod S, Sultana A, Fung K, Hussain-Shamsy N, Dennis C. A population-based study of postpartum mental health service
use by immigrant women in Ontario, Canada. Can J Psychiatry 2016 Nov 09;61(11):705-713 [FREE Full text] [doi:
10.1177/0706743716645285] [Medline: 27310236]

13. Dadi AF, AkaluTY, Wolde HF, Baraki AG. Effect of perinatal depression on birth and infant health outcomes: a systematic
review and meta-analysis of observational studies from Africa. Arch Public Health 2022 Jan 20;80(1):34 [FREE Full text]
[doi: 10.1186/s13690-022-00792-8] [Medline: 35057865]

14. Nwoke CN, Awosoga O, Leung BM. Recruitment strategies used in asurvey of African immigrant maternal mental health
in Alberta, Canada. J Racial Ethn Health Disparities 2022 Aug 07;9(4):1415-1421 [FREE Full text] [doi:
10.1007/s40615-021-01078-5] [Medline: 34100262]

15. Cox JL, Holden M, Sagovsky R. Detection of postnatal depression. Development of the 10-item Edinburgh Postnatal
Depression Scale. Br J Psychiatry 1987 Jun 2;150(06):782-786. [doi: 10.1192/bjp.150.6.782] [Medline: 3651732]

16. MokwenaK, Masikel. The need for universal screening for postnatal depression in South Africa: confirmation from a
sub-district in Pretoria, South Africa. Int J Environ Res Public Health 2020 Sep 24;17(19):6980 [FREE Full text] [doi:
10.3390/ijerph17196980] [Medline: 32987674]

17. Daoud N, O'Brien K, O'Campo P, Harney S, Harney E, Bebee K, et al. Postpartum depression prevalence and risk factors
among Indigenous, non-Indigenous and immigrant women in Canada. Can J Public Health 2019 Aug 14;110(4):440-452
[EREE Full text] [doi: 10.17269/s41997-019-00182-8] [Medline: 30767191]

https:/formative.jmir.org/2023/1/e43800 JMIR Form Res 2023 | vol. 7| 43800 | p. 10
(page number not for citation purposes)


https://www150.statcan.gc.ca/n1/en/pub/89-503-x/2015001/article/14217-eng.pdf?st=GcVZlnHw
https://www150.statcan.gc.ca/n1/en/pub/89-503-x/2015001/article/14217-eng.pdf?st=GcVZlnHw
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/hlt-fst/imm/index-eng.cfm
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/hlt-fst/imm/index-eng.cfm
http://dx.doi.org/10.1037/cap0000126
http://dx.doi.org/10.1007/s40615-020-00907-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33141365&dopt=Abstract
https://europepmc.org/abstract/MED/28389934
https://europepmc.org/abstract/MED/28389934
http://dx.doi.org/10.1007/s00737-017-0723-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28389934&dopt=Abstract
http://dx.doi.org/10.1007/s00737-011-0249-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22205237&dopt=Abstract
https://formative.jmir.org/2023//e40008/
http://dx.doi.org/10.2196/40008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36705944&dopt=Abstract
http://dx.doi.org/10.7748/phc2007.03.17.2.32.c4391
https://mental.jmir.org/2020/9/e19168/
http://dx.doi.org/10.2196/19168
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32801115&dopt=Abstract
https://doi.org/10.1155/2017/8783294
http://dx.doi.org/10.1155/2017/8783294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28210508&dopt=Abstract
http://dx.doi.org/10.1089/jwh.2008.1261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19951220&dopt=Abstract
https://europepmc.org/abstract/MED/27310236
http://dx.doi.org/10.1177/0706743716645285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27310236&dopt=Abstract
https://archpublichealth.biomedcentral.com/articles/10.1186/s13690-022-00792-8
http://dx.doi.org/10.1186/s13690-022-00792-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35057865&dopt=Abstract
https://europepmc.org/abstract/MED/34100262
http://dx.doi.org/10.1007/s40615-021-01078-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34100262&dopt=Abstract
http://dx.doi.org/10.1192/bjp.150.6.782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3651732&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17196980
http://dx.doi.org/10.3390/ijerph17196980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32987674&dopt=Abstract
https://europepmc.org/abstract/MED/30767191
http://dx.doi.org/10.17269/s41997-019-00182-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30767191&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Nwoke et al

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

Malgvist M, Clarke K, Matsebula T, Bergman M, Tomlinson M. Screening for antepartum depression through community
health outreach in Swaziland. J Community Health 2016 Oct 4;41(5):946-952 [ FREE Full text] [doi:
10.1007/s10900-016-0175-9] [Medline: 26942766]

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Simpson W, Glazer M, Michalski N, Steiner M, Frey BN. Comparative efficacy of the generalized anxiety disorder 7-item
scale and the Edinburgh Postnatal Depression Scale as screening tools for generalized anxiety disorder in pregnancy and
the postpartum period. Can J Psychiatry 2014 Aug;59(8):434-440 [FREE Full text] [doi: 10.1177/070674371405900806]
[Medline: 25161068]

Small R, Lumley J, Yelland J. Cross-cultural experiences of maternal depression: associations and contributing factors for
Vietnamese, Turkish and Filipino immigrant women in Victoria, Australia. Ethn Health 2003 Aug;8(3):189-206. [doi:
10.1080/1355785032000136416] [Medline: 14577995]

UrquiaML, O'Campo PJ, Heaman MI. Revisiting the immigrant paradox in reproductive health: the roles of duration of
residence and ethnicity. Soc Sci Med 2012 May;74(10):1610-1621. [doi: 10.1016/j.socscimed.2012.02.013] [Medline:
22464222]

Kingston D, Heaman M, Chalmers B, Kaczorowski J, O’'Brien B, LeeL, et a. Comparison of maternity experiences of
Canadian-born and recent and non-recent immigrant women: findings from the Canadian Maternity Experiences Survey.
Journal of Obstetrics and Gynaecology Canada 2011 Nov;33(11):1105-1115. [doi: 10.1016/s1701-2163(16)35078-2]
Mechakra-Tahiri S, Zunzunegui MV, Seguin L. Self-rated health and postnatal depressive symptoms among immigrant
mothers in Québec. Women & Health 2007 Sep 18;45(4):1-17. [doi: 10.1300/j013v45n04 01]

Sword W, Watt S, Krueger P. Postpartum health, service needs, and access to care experiences of immigrant and
Canadian-born women. J Obstet Gynecol Neonatal Nurs 2006 Nov;35(6):717-727. [doi: 10.1111/j.1552-6909.2006.00092.X]
[Medline: 17105636]

Bjerke SEY, Vangen S, Nordhagen R, Ytterdahl T, Magnus P, Stray-Pedersen B. Postpartum depression among Pakistani
women in Norway: prevalence and risk factors. JMatern Fetal Neonatal Med 2008 Dec 07;21(12):889-894. [doi:
10.1080/14767050802320340] [Medline: 18846480]

Szaflarski M, Cubbins LA, Meganathan K. Anxiety disorders among US immigrants: the role of immigrant background
and social-psychological factors. Issues Ment Health Nurs 2017 Apr;38(4):317-326 [FREE Full text] [doi:
10.1080/01612840.2017.1287790] [Medline: 28379742]

Dennis C, Brown HK, Wanigaratne S, Fung K, Vigod SN, Grigoriadis S, et a. Prevalence, incidence, and persistence of
postpartum depression, anxiety, and comorbidity among Chinese immigrant and nonimmigrant women: a longitudinal
cohort study. Can J Psychiatry 2018 Jan 27;63(1):44-53 [FREE Full text] [doi: 10.1177/0706743717720689] [Medline:
28748744]

Juarez PadillaJ, Lara-Cinisomo S, Navarrete L, LaraMA. Perinatal anxiety symptoms: rates and risk factorsin Mexican
women. Int JEnviron Res Public Health 2020 Dec 24;18(1):82 [EREE Full text] [doi: 10.3390/ijerph18010082] [Medline:
33374261]

Huang Y C, Mathers NJ. Postnatal depression and the experience of South Asian marriage migrant women in Taiwan:
survey and semi-structured interview study. Int J Nurs Stud 2008 Jun;45(6):924-931. [doi: 10.1016/j.ijnurstu.2007.02.006]
[Medline: 17418193]

Zhang L, Bo A, LuW. To unfold the immigrant paradox: maltreatment risk and mental health of racial-ethnic minority
children. Front Public Health 2021 Feb 17;9:619164 [FREE Full text] [doi: 10.3389/fpubh.2021.619164] [Medline:
33681132]

Kirmayer LJ, Narasiah L, Munoz M, Rashid M, Ryder AG, Guzder J, Canadian Collaboration for ImmigrantRefugee Health
(CCIRH). Common mental health problemsin immigrants and refugees: general approach in primary care. CMAJ 2011
Sep 06;183(12):E959-E967 [FREE Full text] [doi: 10.1503/cmaj.090292] [Medline: 20603342]

Browne DT, Kumar A, Puente-Duran S, Georgiades K, Leckie G, Jenkins J. Emotional problems among recent immigrants
and parenting status: Findings from a national longitudinal study of immigrantsin Canada. PLoS One 2017 Apr
4;12(4):e0175023 [FREE Full text] [doi: 10.1371/journal.pone.0175023] [Medline; 28376118]

Joseph KS, Allen AC, Dodds L, Turner LA, Scott H, Liston R. The perinatal effects of delayed childbearing. Obstetrics &
Gynecology 2005;105(6):1410-1418. [doi: 10.1097/01.209.0000163256.83313.36]

Bayrampour H, Heaman M. Comparison of demographic and obstetric characteristics of Canadian primiparous women of
advanced maternal age and younger age. Journal of Obstetrics and Gynaecology Canada 2011 Aug;33(8):820-829. [doi:
10.1016/s1701-2163(16)34985-4]

Carolan M, Frankowska D. Advanced maternal age and adverse perinatal outcome: areview of the evidence. Midwifery
2011 Dec;27(6):793-801. [doi: 10.1016/j.midw.2010.07.006] [Medline: 20888095]

Stein Z, Susser M. Therisks of having children in later life. Social advantage may make up for biological disadvantage.
BMJ 2000 Jun 24;320(7251):1681-1682 [FREE Full text] [doi: 10.1136/bmj.320.7251.1681] [Medline: 10864522]
McMahon CA, Boivin J, Gibson FL, Fisher JR, Hammarberg K, Wynter K, et al. Older first-time mothers and early
postpartum depression: a prospective cohort study of women conceiving spontaneously or with assisted reproductive

https:/formative.jmir.org/2023/1/e43800 JMIR Form Res 2023 | vol. 7| e43800 | p. 11

(page number not for citation purposes)


https://europepmc.org/abstract/MED/26942766
http://dx.doi.org/10.1007/s10900-016-0175-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26942766&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
https://europepmc.org/abstract/MED/25161068
http://dx.doi.org/10.1177/070674371405900806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25161068&dopt=Abstract
http://dx.doi.org/10.1080/1355785032000136416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14577995&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2012.02.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22464222&dopt=Abstract
http://dx.doi.org/10.1016/s1701-2163(16)35078-2
http://dx.doi.org/10.1300/j013v45n04_01
http://dx.doi.org/10.1111/j.1552-6909.2006.00092.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17105636&dopt=Abstract
http://dx.doi.org/10.1080/14767050802320340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18846480&dopt=Abstract
https://europepmc.org/abstract/MED/28379742
http://dx.doi.org/10.1080/01612840.2017.1287790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28379742&dopt=Abstract
https://europepmc.org/abstract/MED/28748744
http://dx.doi.org/10.1177/0706743717720689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28748744&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18010082
http://dx.doi.org/10.3390/ijerph18010082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33374261&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2007.02.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17418193&dopt=Abstract
https://europepmc.org/abstract/MED/33681132
http://dx.doi.org/10.3389/fpubh.2021.619164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33681132&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=20603342
http://dx.doi.org/10.1503/cmaj.090292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20603342&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0175023
http://dx.doi.org/10.1371/journal.pone.0175023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28376118&dopt=Abstract
http://dx.doi.org/10.1097/01.aog.0000163256.83313.36
http://dx.doi.org/10.1016/s1701-2163(16)34985-4
http://dx.doi.org/10.1016/j.midw.2010.07.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20888095&dopt=Abstract
https://europepmc.org/abstract/MED/10864522
http://dx.doi.org/10.1136/bmj.320.7251.1681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10864522&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Nwoke et al

39.

40.

41.

42.

43.

45,

46.

47.

technologies. Fertil Steril 2011 Nov;96(5):1218-1224 [FREE Full text] [doi: 10.1016/j.fertnstert.2011.08.037] [Medline:
21963230]

McMahon CA, Boivin J, Gibson FL, Hammarberg K, Wynter K, Fisher JR. Older maternal age and major depressive
episodes in the first two years after birth: findings from the Parental Age and Transition to Parenthood Australia (PATPA)
study. J Affect Disord 2015 Apr 01;175:454-462. [doi: 10.1016/j.jad.2015.01.025] [Medline: 25679200]

Lara-Cinisomo S, Clark CT, Wood J. Increasing diagnosis and treatment of perinatal depression in Latinas and African
American women: addressing stigmais not enough. Womens Health I ssues 2018 May;28(3):201-204 [FREE Full text]
[doi: 10.1016/j.whi.2018.01.003] [Medline: 29471984]

Levitt MJ, Lane JD, Levitt J. Immigration stress, socia support, and adjustment in the first postmigration year: an
intergenerationa analysis. Research in Human Devel opment 2009 Nov 19;2(4):159-177. [doi: 10.1207/s15427617rhd0204 1]
Fung K, Guzder J. Canadian Immigrant Mental Health. In: Moussaoui D, Bhugra D, Ventriglio A, editors. Mental Health
and llInessin Migration. Mental Health and I1Iness Worldwide. Singapore: Springer; 2018:1-21.

Schimmele C, Wu Z. The New Immigration and Ethnic Identity. Popul ation Change and Lifecourse Strategic Knowledge
Cluster Discussion Paper Series/lUn Réseau stratégique de connaissances Changements de population et parcours de vie
Document de travail. 2015. URL: http://ir.lib.uwo.ca/pclc/vol 3/iss1/1 [accessed 2022-03-04]

Wu Z, Hou F, Schimmele CM. Racial diversity and sense of belonging in urban neighborhoods. City & Community 2020
Nov 30;10(4):373-392. [doi: 10.1111/j.1540-6040.2011.01374.X]

Changing Directions, Changing Lives: The Mental Health Strategy for Canada. Mental Health Commission of Canada.
URL: https://mental healthcommissi on.ca/resource/mental -heal th-strategy-for-canada/ [accessed 2022-02-02]

Lesage A, Visiliadis HM, Gagne MA, Dudgeon S, Kasman N, Hay C. Prevalence of Mental IlInesses and Related Service
Utilization in Canada: An Analysis of the Canadian Community Health Survey. Canadian Collaborative Mental Health
Initiative. 2006. URL : http://www.shared-care.calfiles/09 Prevalence EN.pdf [accessed 2023-02-04]

VasiliadisH, Tempier R, Lesage A, Kates N. General practice and mental health care: determinants of outpatient service
use. Can J Psychiatry 2009 Jul 01;54(7):468-476. [doi: 10.1177/070674370905400708] [Medline: 19660169]

Abbreviations

aOR: adjusted odds ratio

EPDS-10: Edinburgh Postnatal Depression Scale-10
GAD-7: Generalized Anxiety Disorder-7

OR: oddsratio

Edited by A Mavragani; submitted 25.10.22; peer-reviewed by R Andriani; comments to author 29.01.23; revised version received
29.01.23; accepted 30.01.23; published 20.02.23

Please cite as:

Nwoke CN, Awosoga OA, McDonald S, Bonifacio GT, Leung BMY

Prevalence and Associated Factors of Maternal Depression and Anxiety Among African Immigrant Women in Alberta, Canada:
Quantitative Cross-sectional Survey Sudy

JMIR Form Res 2023; 7:e43800

URL: https://formative.jmir.org/2023/1/€43800

doi: 10.2196/43800

PMID:

©Chinenye NmanmaNwoke, Oluwagbohunmi A Awosoga, SheilaMcDonald, Glenda T Bonifacio, BrendaM Y Leung. Originally
published in IMIR Formative Research (https.//formative.jmir.org), 20.02.2023. This is an open-access article distributed under
theterms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Formative Research, is
properly cited. The complete bibliographic information, a link to the origina publication on https.//formative,jmir.org, as well
asthis copyright and license information must be included.

https:/formative.jmir.org/2023/1/e43800 JMIR Form Res 2023 | vol. 7| e43800 | p. 12

RenderX

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S0015-0282(11)02488-5
http://dx.doi.org/10.1016/j.fertnstert.2011.08.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21963230&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2015.01.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25679200&dopt=Abstract
https://europepmc.org/abstract/MED/29471984
http://dx.doi.org/10.1016/j.whi.2018.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29471984&dopt=Abstract
http://dx.doi.org/10.1207/s15427617rhd0204_1
http://ir.lib.uwo.ca/pclc/vol3/iss1/1
http://dx.doi.org/10.1111/j.1540-6040.2011.01374.x
https://mentalhealthcommission.ca/resource/mental-health-strategy-for-canada/
http://www.shared-care.ca/files/09_Prevalence_EN.pdf
http://dx.doi.org/10.1177/070674370905400708
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19660169&dopt=Abstract
https://formative.jmir.org/2023/1/e43800
http://dx.doi.org/10.2196/43800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

