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— ABSTRACT

Background: The relation between place of
residence and risk of postpartum depression is
uncertain. We evaluated the relation between
place of residence and risk of postpartum
depression in a population-based sample of
Canadian women.

Methods: Female postpartum respondents to
the 2006 Canadian Maternity Experiences Sur-
vey (n = 6126) were classified as living in rural
(< 1000 inhabitants or population density
< 400/km?), semirural (nonrural but < 30 000
inhabitants), semiurban (30 000-499 999
inhabitants) or urban (=500 000 inhabitants)
areas. We further subdivided women living in
rural areas based on the social and occupa-
tional connectivity of their community to
larger urban centres. We compared the preva-
lence of postpartum depression (score of > 13
on the Edinburgh Postnatal Depression Scale)
across these groups and adjusted for the
effect of known risk factors for postpartum
depression.

Results: The prevalence of postpartum depres-
sion was higher among women living in urban
areas than among those living in rural, semirural
or semiurban areas. The difference between
semiurban and urban areas could not be fully
explained by other measured risk factors for
postpartum depression (adjusted odds ratio
0.60, 95% confidence interval 0.42-0.84). In rural
areas, there was a nonsignificant gradient of
risk: women with less connection to larger
urban centres were at greater risk of postpar-
tum depression than women in areas with
greater connection.

Interpretation: There are systematic differ-
ences in the distribution of risk factors for
postpartum depression across geographic
areas, resulting in an increased risk of depres-
sion among women living in large urban areas.
Prevention programs directed at modifiable
risk factors (e.g., social support) could specifi-
cally target women living in these areas to
reduce the rates of postpartum depression.

recognized health concern for women and

their families. Depression during the peri-
natal period is associated with serious negative
consequences for both mother and baby, particu-
larly if the depression is untreated.' Outcomes
among women include impaired functioning, poor
quality of life and death.> Outcomes for infants
include developmental delay, poor growth, malnu-
trition and illness.”” Numerous risk factors for
postpartum depression have been identified; low
levels of social support and history of depression
are among the variables most consistently associ-
ated with postpartum depression.®* However, pre-
vious reports are inconsistent as to whether geo-
graphical size or location is associated with the
risk of postpartum depression.” In Canada, about
30% of the population lives in rural or remote
areas, a large proportion live in several large urban
areas, and the remainder live in smaller urban set-
tings.'” To design appropriate supports and

P ostpartum depression is an internationally
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services for the prevention and treatment of post-
partum depression among Canadian women, it is
important to identify and target geographical vari-
ation in the risk of postpartum depression.

Our primary objective was to compare the
risk of postpartum depression among Canadian
women living in rural and urban areas. Our sec-
ondary objective was to identify factors that
could explain any associations between place of
residence and risk of postpartum depression. We
used multiple definitions of rural and urban loca-
tions to more accurately reflect differences
between communities and to account for the
level of social and occupational connectivity of
smaller areas to more urban areas.

Methods

Study design
We used a population-based Canadian survey of
women who had recently given birth (the Mater-

CMAJ, September 17, 2013, 185(13)

Competing interests:
Simone Vigod has received a
consulting fee from Multi-
Dimensional Health Care for
the development of
continuing health care
activities related to perinatal
mental health. No competing
interests declared by the other
authors.

This article has been peer
reviewed.

Correspondence to:
Simone N. Vigod,
simone.vigod@wchospital.ca

CMA]J 2013. DOI:10.1503
/cmaj.122028

1129



RESEARCH

1130

nity Experiences Survey'); this survey was per-
formed by the Public Health Agency of Canada
and the Canadian Perinatal Surveillance System.
This national cross-sectional survey collected
information on key perinatal health indicators
from recent mothers in all provinces and territo-
ries using the 2006 Canadian Census sampling
frame. Sampling was stratified by province or ter-
ritory to ensure adequate sample size in specific
groups, and certain vulnerable groups and low
population—density regions were oversampled to
ensure adequate sample size for the analysis of
those groups. A simple random sample without
replacement was drawn from each stratum."
Mothers living on First Nations reserves and in
collective dwellings were excluded from the sam-
pling frame. The response rate was high (78%),
and the responses were collected (primarily by
telephone) by use of computer-assisted interviews
with women who had a singleton birth between
Feb. 15 and May 15, 2006, in the provinces and
between Nov. 1, 2005, and Feb. 1, 2006, in the ter-
ritories. The included mothers were all over the
age of 15 years and were living with their child at
the time of the interview. The response rate was
78% (6421/8244 women contacted), representing
about 76 500 Canadian women (after applying
survey weights).

For the present study, Health Canada’s Sci-
ence Advisory Board and Research Ethics Board
and the Federal Privacy Commissioner reviewed
the research protocol, and approval was received
from Statistics Canada’s Policy Committee
before implementation. We accessed the data
through an application process to the Social Sci-
ences and Humanities Council of Canada. Our
study was also approved by the Research Ethics
Board at the Centre for Addiction and Mental
Health in Toronto, Ontario.

Exposure definitions

Our definitions of rural and urban areas were
based on a Canadian framework for defining
rurality advanced by Statistics Canada. This
framework uses strategies that capitalize on
potential differences between communities, not
only in terms of population size, but also in
terms of social and occupational connectivity
with larger centres.'*"

We used 3 methods to define rural and urban
areas: population size and density; population
size of an area’s urban core (areas with < 10 000
people living in an urban core were considered
rural and small town); and the proportion of indi-
viduals in rural areas who commute to larger
urban centres (classified into strong, moderate
and weak metropolitan-influenced zones).

We defined rural populations as those outside
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settlements of 1000 or more people or outside
areas with a population density of 400 or more
inhabitants per square kilometre. We further
classified remaining women as living in semi-
rural (population < 30 000), semiurban (popula-
tion 30 000-499 999) or urban (population
2> 500 000) areas.

In our secondary analyses, we used additional
definitions from Statistics Canada that better
reflect the degree of connectivity of small towns
to larger urban settings in a way that is not cap-
tured by population size alone. In this definition,
individuals living within census metropolitan
areas and census agglomerations are considered
to be living in a “larger urban centre.” In Canada,
a census metropolitan area has a total population
of 100 000 or more people, with 50 000 or more
in the urban core, and a census agglomeration
has an urban core of 10 000 or more people.
Both include neighbouring towns and municipal-
ities where 50% or more of the workforce com-
mutes to the urban core.”" Individuals living
outside census metropolitan areas and census
agglomerations are classified as living in “rural
and small town” areas.

To separate the women with the most poten-
tial for social isolation from those with less
potential for isolation, we further divided women
living in rural and small town areas by “metro-
politan-influenced zone.” These zones indicate
the percentage of residents who commute to
larger urban centres. The zones are designated as
strong (= 30% of residents commute to an urban
core), moderate (5%—29%), weak (> 0%, but
< 5%) or no (0%) metropolitan influence.'*"

Outcome measures

Our primary outcome was postpartum depression,
as measured by use of the 10-item Edinburgh Post-
natal Depression Scale,' which was administered
to all survey respondents. This is the most widely
used screening questionnaire for postpartum
depression, and it has good discriminant validity.
The risk of postpartum depression (as confirmed
by clinical diagnosis) is increased more than 10
times among women who score > 13 points."”

Covariates

The Maternity Experiences Survey contains infor-
mation about sociodemographic and medical
characteristics and health service use. The vari-
ables of interest were age, parity, marital status,
socioeconomic status, education status, country of
birth (Canadian born v. non-Canadian born),
recent immigration (within 5 yr), distance trav-
elled to give birth, history of depression, life stres-
sors, abuse, social support during pregnancy and
the postpartum period, substance and alcohol use,



Statistical analysis

The data were analyzed using SAS version 9.3 at
the Toronto Region Statistics Canada Research
Data Centre. We used population weights sup-
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type of antenatal care provider, and complications
during pregnancy, delivery and the perinatal
period (e.g., cesarean section, preterm birth, birth
weight, stay in the neonatal intensive care unit).

plied by Statistics Canada to weight all estimates
to represent the population at the time of the sur-
vey. To account for the complex cluster-sample

design of the survey, we used a weighted boot-
strapping resampling procedure to calculate the
coefficients of variation for the estimates. We did

not report estimates for which the coefficients of
variation were greater than 33.3%, because this
indicates a high likelihood of bias in the esti-

Table 1: Baseline characteristics of 6126 new mothers who completed the Maternity Experiences Survey, by location

Characteristic

Location; weighted % (95% CI)*

Rural
n=1362

Semirural
n=1225

Semiurban
n=2187

Urban
n=1352

Maternal age, yr, mean (95% Cl)
Parity, primiparous
Marital status, married or common-law
Born in Canada
Household incomet

Lowest

Lower-middle

Upper-middle

Highest
Education level

Less than high school

High school

Some postsecondary

Postsecondary
History of depression
Maternal health, excellent or very good
Stress

No. of life stressors in last 2 yr,
mean (95% Cl)

Abuse in last 2 yr
Labour and delivery complications
Preterm birth
Infant in NICU
Social support
Pregnancy
None or a little of the time
Some of the time
Most of the time
All of the time
Postpartum
None or a little of the time
Some of the time
Most of the time
All of the time

29.7 (29.5-30.0)
39.6 (37.0-42.2)
92.7 (91.2-94.2)
89.0 (87.0-91.0)

10.5 (8.85-12.2)
23.9 (21.4-26.3)
37.6 (34.7-40.5)
28.0 (25.2-30.8)

8.82 (7.3-10.4)

15.5 (13.4-17.6)
19.0 (16.7-21.2)
56.8 (53.8-59.7)
16.4 (14.1-18.6)
73.3 (70.7-75.8)

1.25 (1.17-1.34)

9.82 (8.21-11.4)
14.3 (12.2-16.4)
6.06 (4.62-7.50)
10.8 (8.98-12.5)

4.52 (3.28-5.76)
6.65 (5.21-8.10)
27.9 (25.2-30.6)
60.9 (58.0-63.8)

4.51 (3.32-5.70)
9.48 (7.74-11.2)
31.8 (29.0-34.5)
54.3 (51.4-57.1)

29.5 (29.2-29.8)
40.8 (37.9-43.6)
91.0 (89.4-92.6)
88.1 (86.0-90.2)

9.9 (8.12-11.6)
18.8 (16.4-21.3)
36.9 (33.9-40.0)
34.4 (31.4-37.4)

9.87 (8.10-11.6)
16.2 (13.9-18.4)
16.2 (14.0-18.3)
57.8 (54.8-60.8)
16.4 (14.2-18.6)
73.1 (70.4-74.8)

1.37 (1.27-1.46)

12.6 (10.6-14.5)
14.4 (12.3-16.5)
6.49 (4.90-8.08)
11.0 (9.06-12.8)

4.05 (2.82-5.28)
6.87 (5.29-8.46)
30.0 (27.1-32.9)
59.1 (56.0-62.1)

5.34 (3.89-6.79)
8.51(6.84-10.2)
33.4 (30.5-36.3)
52.8 (49.7-55.9)

29.5 (29.3-29.7)
49.4 (46.9-51.9)
88.6 (87.0-90.3)
87.2 (85.3-89.2)

12.0 (10.1-13.8)
21.5 (19.2-23.8)
36.6 (33.9-39.3)
29.9 (27.3-32.5)

7.79 (6.42-9.16)
15.1 (13.0-17.1)
16.9 (14.9-19.0)
60.2 (57.5-62.9)
18.7 (16.6-20.9)
75.1 (72.7-717.5)

1.38 (1.30-1.47)

13.1 (11.3-14.9)
14.6 (12.7-16.6)
6.67 (2.30-8.04)
14.8 (12.8-16.8)

3.52 (2.54-4.51)
6.25 (4.91-7.59)
27.4 (24.9-29.9)
62.8 (60.1-65.5)

4.82 (3.67-5.96)
8.42 (6.82-10.0)
31.2 (28.6-33.9)
55.5 (52.8-58.3)

31.1 (31.0-31.3)
47.0 (45.5-48.6)
93.2 (92.2-94.2)
61.9 (59.9-63.9)

11.2 (9.82-12.5)
20.5 (18.7-22.3)
30.9 (28.9-32.9)
37.4 (35.5-39.4)

5.94 (4.98-6.90)
10.8 (9.53-12.0)
13.9 (12.5-15.4)
69.4 (67.5-71.2)
13.5 (12.0-14.9)
70.7 (68.8-72.6)

1.19 (1.13-1.25)

9.94 (8.79-11.1)
14.9 (13.4-16.3)
6.15 (5.13-7.18)
13.0 (11.6-14.4)

6.21 (5.18-7.24)
9.21 (8.00-10.4)
31.4 (29.5-33.4)
53.1 (51.1-55.2)

6.53 (5.50-7.55)
12.2 (10.8-13.6)
34.1 (32.1-36.1)
47.2 (45.1-49.3)

Note: Cl = confidence interval, NICU = neonatal intensive care unit.

*Unless otherwise stated.
tHousehold income is reported by quartile.
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mate." We calculated the weighted prevalence of
postpartum depression (score > 13 on the Edin-
burgh Postnatal Depression Scale) for the entire
population and subsequently for the exposure
groups using each definition of rurality. We
described and compared the prevalence of post-
partum depression among women living in rural,
semirural, semiurban and urban areas. We then
generated adjusted odds ratios (ORs) and 95%
confidence intervals (CIs) using the urban group
as the referent category. We adjusted the multi-
variable models for known risk factors of post-
partum depression (history of depression, life
stressors, interpersonal abuse, social support and
maternal self-reported health),” as well as for
covariates for which clinically significant differ-
ences were observed between groups for poten-
tial prognostic variables.

In our secondary analysis, we compared the
prevalence of postpartum depression among
women living in rural and small town areas to
the prevalence among women living in large
urban centres. Among women who lived in rural
and small town areas, we compared the preva-
lence of postpartum depression between women
living in areas designated as having strong, mod-
erate, weak and no metropolitan influence.

Results

The weighted prevalence of postpartum depres-
sion in the overall sample was 7.47% (95% CI

6.76%-8.17%), and the weighted mean score on
the Edinburgh Postnatal Depression Scale was
5.27 (95% CI 5.16-5.39). Descriptive character-
istics are shown in Table 1. Compared with
women in the urban group, women in the other
groups were slightly younger, more likely to be
born in Canada and less likely to receive their
obstetrical care from an obstetrician (v. family
practitioner) (data not shown). Compared with
women who lived in urban areas, women in the
other groups were less likely to have postsec-
ondary education and to be in the highest
income quintile. Over 50% of women in the
rural group and 44% of women in the semirural
group indicated that they had to travel outside of
their community to give birth (v. 11% of semiur-
ban and 15% of urban women). Women in urban
areas reported lower rates of depression history
and fewer stressful life events compared with
women in the other groups. However, a smaller
proportion of women in urban areas reported
that they were in excellent or very good health,
and they were less likely to report adequate
social support during pregnancy and the post-
partum period.

The prevalence of postpartum depression var-
ied depending on urban, semiurban, semirural
and rural area, as did the mean score on the
Edinburgh Postnatal Depression Scale. Women
in the urban group were at higher risk of postpar-
tum depression than women in the other groups
(Table 2). When we compared women in the

Table 2: Postpartum depression among 6126 new mothers who completed the Maternity Experiences
Survey, by score on the Edinburgh Postnatal Depression Scale*

EPDS > 13,1 EPDS score,
Characteristic weighted % (95% Cl) weighted mean (95% Cl)
Location#
Rural, n=1362 6.07 (4.66-7.48) 4.94 (4.68-5.20)

Semirural, n = 1225
Semiurban, n = 2187
Urban, n = 1352

Rural and small town, n = 1248

Large urban centre n = 4878

Strong, n =316
Moderate, n = 444
Weak, n = 440

None, n = 48

6.96 (5.39-8.53)

5.31 (4.01-5.61)

9.16 (7.50-10.40)
Census metropolitan and census agglomeration areas

6.98 (5.48-8.48)

7.56 (6.75-8.37)

Rural and small-town areas, by metropolitan influence

5.50 (2.94-8.06)

7.05 (4.53-9.58)

8.31 (5.60-11.00)

5.05 (4.78-5.33)
5.00 (4.77-5.24)
5.61 (5.41-5.81)

5.03 (4.77-5.30)
5.33 (5.19-5.46)

5.18 (4.73-5.64)
4.91 (4.47-5.35)
5.14 (4.68-5.60)
NR 4.06 (2.78-5.33)

Note: Cl = confidence interval, EPDS = Edinburgh Postnatal Depression Scale, NR = not reportable.
*Differences between groups were evaluated using y?tests for categorical variables and independent t test or analysis of

variance (ANOVA) for continuous variables.

tEPDS > 13 represents likelihood that a woman has postpartum depression.

$p < 0.05 for differences between groups for both EPDS > 13 and EPDS mean score.
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rural and small town group with those living in
larger urban centres, women in the latter group
had nonsignificantly higher prevalence of post-
partum depression and mean score on the Edin-
burgh Postnatal Depression Scale (Table 2).

There were no statistically significant differ-
ences in the prevalence of postpartum depres-
sion among women living in rural areas when
we examined prevalence by level of influence
from a metropolitan zone. There was a non-
significant gradient in which the prevalence was
highest among women in areas with weak met-
ropolitan influence. There was a slightly lower
prevalence among women in moderate zones,
and prevalence was lowest among women in
strong metropolitan-influenced zones (5.50%,
95% CI 2.94-8.06). The mean scores on the
Edinburgh Postnatal Depression Scale followed
similar trends (Table 2).

After adjusting for known predictors of post-
partum depression and possible prognostic vari-
ables (parity, country of origin, household
income) for which we found clinically signifi-
cant differences, we were able to explain the
higher risk among urban women, but not for the
lower-risk women in the semiurban group, who
remained at significantly lower risk of postpar-
tum depression than women in the urban group
(OR 0.60, 95% CI 0.42-0.84) (Table 3).

Interpretation

We found that Canadian women who lived in
large urban areas (i.e., population > 500 000
inhabitants) were at higher risk of postpartum
depression than women living in other areas. The
risk factors for postpartum depression (including
history of depression, social support and immi-
gration status) that were unequally distributed
across geographic regions accounted for most of
the variance in the rates of postpartum depres-
sion. Combining women in large urban areas
with those who lived outside rural and small
town areas obscured differences in the rates of
postpartum depression across geographic
regions, suggesting that more sophisticated defi-
nitions of urbanicity are required for research in
this area.

The overall prevalence of postpartum depres-
sion of 7.47% in this study is lower than the tra-
ditionally reported rates in developed countries
(about 13%),? but this rate is consistent with the
prevalence reported in other population-based
studies conducted in the latter part of the first
postpartum year.* The prevalence rate that we
observed among women in rural areas was sub-
stantially lower than the combined prevalence
rate of postpartum depression of 21.5% (95% CI

10.9%-38.0%) among rural women observed in
our previous meta-analysis on this topic."” How-
ever, most of the studies included in the system-
atic review involved selected populations with
many risk factors for postpartum depression
(e.g., high prevalence of single mothers, low
socioeconomic status), which would potentially
inflate the prevalence estimates. Only 3 of the
studies in the systematic review included com-
parison groups of women living in nonrural
areas; the results of these studies were more con-

Table 3: Multivariable model for the relationship between population area

size and postpartum depression (EPDS > 13)

Main exposure variable Odds ratio (95% Cl)
Unadjusted

Population area size

Urban Ref

Semiurban 0.56 (0.41-0.75)

Semirural 0.74 (0.56-0.99)

Rural 0.64 (0.48-0.85)

Adjusted*
Population area size

Urban Ref

Semiurban 0.60 (0.42-0.84)

Semirural 0.90 (0.65-1.24)

Rural 0.80 (0.57-1.11)

Parity, primiparous 0.82 (0.64-1.05)
Country of origin (Canadian-born 0.51 (0.39-0.67)
v. non-Canadian-born)

Household income

Low Ref

Low-middle 0.88 (0.57-1.20)

Middle-high 0.82 (0.60-1.29)

High 0.80 (0.54-1.17)
History of depression (v. no 211 (1.60-2.79)
history)

Life stressors 1.29 (1.20-1.38)
Interpersonal abuse 1.46 (1.06-2.00)
Maternal health

Good/fair/poor Ref

Excellent/very good 0.40 (0.31-0.51)
Postpartum social support

Low Ref

Low-middle 0.67 (0.45-1.00)

Middle-high 0.36 (0.25-0.52)

High 0.15 (0.10-0.23)

Note: Cl = confidence interval, EPDS = Edinburgh Postnatal Depression Scale, ref = reference.
*All variables were adjusted for all covariates in the model. We included variables that are
known predictors of postpartum depression (history of depression, life stressors in past 2 yr,
interpersonal abuse in last 2 yr, social support, maternal self-reported health) or those for
which there were major differences between groups for possible prognostic variables (parity,
country of origin, household income). Hosmer-Lemeshow for goodness of fit of the
multivariable model X* = 8.43, p = 0.4. All variance inflation factors < 1.30.
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sistent with the results of the current study. Two
studies found no significant differences in the
risk of depression at 6-8 weeks postpartum.”?'
In the third study, Australian women from non-
metropolitan areas (n = 213) had significantly
lower odds (OR 0.54, 95% CI 0.33-0.90) of
depression at 8-9 months postpartum than did
women living in metropolitan areas (n = 535).”
These results are not surprising, because out-
comes can change depending on the definition of
the rural exposure group.

Limitations

As with most population-based surveys, the
potential limitations include the self-reported
nature of the data, as well as the potential for a
sampling bias of healthy respondents (with tele-
phone access). The sampling frame excluded
women living on First Nations Reserves or in
group dwellings. Although the psychometric
properties and predictive validity of the Edin-
burgh Postnatal Depression Scale as a measure of
postpartum depression have been well-estab-
lished, diagnostic confirmation for postpartum
depression was not available.

Because of the cross-sectional nature of the
data, we can only hypothesize about causal path-
ways to explain the observed variability in post-
partum depression across regions of different
population size.

We were limited to the variables collected in
the survey. Certain elements important to social
support and social capital such as marital discord
and access to supportive resources may not have
been captured by the 4-item social support scale.
This may explain why we were unable to account
for all of the observed variability in the risk of
postpartum depression across geographic regions.

Conclusion

Our study helps to clarify the relation between
place of residence and risk of postpartum depres-
sion in Canada. Our findings suggest that women
in urban areas with a large population were at
increased risk of postpartum depression com-
pared with women in other regions. Geographi-
cal differences in the distribution of important
risk factors for postpartum depression, such as
immigration status, interpersonal violence, self-
perceived health and social support, account for
much of this variance.

Supports and services targeted toward
increasing connections for isolated women in
large urban centres may need to be increased in
Canada. Considering the substantial negative
effect of postpartum depression, such interven-
tions could have broad-reaching social and pub-
lic health impact. Other countries might also

CMAJ, September 17, 2013, 185(13)

benefit from studying the levels of perceived
social support across regions, particularly in
cases where geographical variation in the rates of
postpartum depression is observed. Further, our
results show that careful consideration of the
definitions of rurality and urbanicity is essential
because of the way the results depend on how
geographical exposure is defined.
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