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Abstract

The objective of this study is to describe the longitudinal patterns of depression, anxiety, and stress symptoms from preg-
nancy to 5 years postpartum, in a cohort of Australian mothers experiencing adversity. Longitudinal data were drawn from
the control group of a trial of nurse home visiting. Pregnant women experiencing adversity (> 2 of 10 adversity risk fac-
tors) were recruited from antenatal clinics across 2 Australian states (30 April 2013-29 August 2014). Women completed
the Depression Anxiety and Stress Scales short-form (DASS-21) at 11 time-points from pregnancy to 5 years postpartum.
DASS-21 scores were summarized at each time-point for all women and by level of adversity risk. Three hundred fifty-nine
women (100%) completed the DASS-21 in pregnancy and 343 (96%) provided subsequent data. Mental health symptoms
were highest in pregnancy and at 4 and 5 years postpartum. While this pattern was comparable across levels of antenatal
adversity risk, women with greatest adversity risk had consistently higher mental health symptoms. In a cohort of mothers
experiencing adversity, depression, anxiety, and stress symptoms were highest in pregnancy and at 4 to 5 years postpartum.
The striking patterns of persistent, high, mental health symptoms, beyond the first year postpartum, can inform a more

equitable and responsive health system.
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Introduction

Maternal mental health is globally recognized as a public
health priority (Ko and Haight 2020; Vigo et al. 2016). Men-
tal health symptoms, such as depression, anxiety, and stress,
have well-established impacts on mothers’ own wellbeing
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and their children’s health and development. For women
themselves, these impacts include poorer quality of life,
increased risk of chronic disease and substance abuse, as
well as the economic burden of health care costs, loss of
earnings, and unemployment (Luca et al. 2019; Pricewa-
terhouseCoopers et al. 2019). For young children, mater-
nal mental health problems can negatively impact mothers’
capacity to provide care at a time when children are most
sensitive to their environments, resulting in poorer behavio-
ral, cognitive, and emotional development outcomes for chil-
dren (Kingston and Tough 2014; Stein et al. 2014). Despite
the importance of the early years for children’s develop-
ment, there is little research examining the patterns and
prevalence of maternal mental health symptoms beyond the
first year postpartum. Even further lacking are longitudinal
data for women experiencing social and economic adversi-
ties (such as unemployment, financial problems, parenting
alone; termed “adversity” from here on), who have greater
needs for health services but are the least able to access
them (Hart 1971; Redshaw and Henderson 2016; The Lancet
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2021). Understanding the patterns of mental health symp-
toms for women experiencing adversity can inform more
precise and effective responses designed to ameliorate the
individual, family, and societal harms from poor maternal
mental health.

Depression is reported to affect between 10 and 20% of
all mothers in the immediate postpartum period up until
12 months (Shorey et al. 2018; Woody et al. 2017). Peri-
natal anxiety is also common, both co-morbid with depres-
sion and on its own (Austin et al. 2010); the prevalence for
any type of anxiety disorder in the early postpartum period
has been estimated to be between 4 and 20% (Austin et al.
2010; Dennis et al. 2017; Leach et al. 2017). The varia-
tion in estimates for both depression and anxiety may in
part be explained by differences in measures, definitions of
mental health, and time-points for data collection (Leach
et al. 2017). While stress is also a substantial component of
mental health problems, prevalence estimates for maternal
stress are less commonly reported; instead stress symptoms
are often considered as a component of anxiety under the
umbrella term “distress.”

Beyond the first 12 months postpartum, the prevalence of
maternal mental health problems has been less well studied.
However, the available studies suggest that maternal mental
health problems persist (Putnick et al. 2020), and that the
prevalence may actually increase (Shorey et al. 2018). In
a cohort of Australian first-time mothers, rates of depres-
sion were highest (15%) at 4 years compared to any time
in the first 12 months postpartum (8-11%) (Woolhouse
et al. 2015). Similarly, in an Australian population-repre-
sentative cohort, 16% of mothers experienced persistently
high depression symptoms from birth to 7 years postpartum
(Giallo et al. 2014); and in a US cohort, 13% of women
experienced increasing or persistently high depression
symptoms up to 3 years postpartum (Putnick et al. 2020).
A Canadian cohort study further found that 8% of mothers
reported persistently high anxiety symptoms and 13% persis-
tently high stress symptoms from birth to 3 years postpartum
(Mughal et al. 2018).

While these existing studies focus on large, popula-
tion cohorts, women who are experiencing adversity are
often underrepresented, because they are less likely to be
included in or remain in research studies (Bonevski et al.
2014). Social and economic adversities commonly co-occur,
and multiple adversities are known to have a cumulative
detrimental effect on maternal mental health (Kingsbury
et al. 2018; Price et al. 2018). The patterns in which mental
health symptoms unfold for mothers experiencing adversity
remain unclear. To generate this evidence, the current study
draws on data from the usual care arm (control group) of
the right@home nurse home visiting trial (Goldfeld et al.
2017), a unique Australian study that recruited women expe-
riencing adversity during pregnancy and regularly collected
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self-reported mental health symptoms from pregnancy to
5 years postpartum. The aims of the current study are to (1)
describe the patterns of mental health symptoms (depres-
sion, anxiety, and stress) from pregnancy to 5 years postpar-
tum and (2) examine how patterns of mental health symp-
toms differ according to level of antenatal adversity.

Methods
Design, setting, and participants

Longitudinal cohort data were drawn from the usual care
(control) arm of the “right@home” randomized controlled
trial (RCT) of nurse home visiting (Goldfeld et al. 2017).
Participants were pregnant women attending antenatal clin-
ics at 10 public maternity hospitals in metropolitan and
regional areas of Victoria and Tasmania, Australia, between
30 April 2013 and 29 August 2014. Inclusion criteria were
women (1) whose expected due dates were before October
1, 2014; (2) were less than 37 weeks into their pregnancy at
recruitment; (3) had sufficient English proficiency to com-
plete face-to-face interviews; (4) whose home addresses
were within the travel boundaries of the study; and (5) who
self-reported 2 or more of 10 antenatal adversity risk fac-
tors (see Table 1 for details) (Goldfeld et al. 2018a). The
study excluded women who (1) were enrolled in an existing
Tasmanian nurse home visiting program, (2) did not com-
prehend the recruitment invitation (e.g., had an intellectual
disability such that they were unable to consent to partici-
pation or had insufficient English to complete face-to-face
interviews), (3) had no mechanism for contact (telephone
or email address), or (4) experienced a critical event that
excluded their participation (e.g., termination of pregnancy,
stillbirth, participant or child death). Those who enrolled in
the trial had an overall higher total adversity risk count and
were more likely to report poor health, long-term illness,
stress anxiety or difficulty coping, and no household income
when compared to those who were identified as eligible but
chose not to enroll (reasons not provided) (Price et al. 2018).

Procedure

Eligible women were identified in antenatal clinics and
invited into the RCT. Women who chose to enroll provided
informed consent and completed a comprehensive base-
line home-based interview with a trained researcher, while
women were pregnant. The initial RCT consent included
follow-up to child age 2 years, at which time women were
invited to re-enroll for follow-up to child age 5 years.
Maternal mental health was assessed via interview at 11
time-points between May 2013 and Oct 2019, according
to child age: at baseline (pregnancy); by phone at 6 weeks
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Table 1 Description of adversity risk factors

Item Description

Young pregnancy

Calculated from year of birth and dichotomized into young (““ <23 years”) versus not

(“>23 years”) (Kiernan 1997). There were no exclusions for those younger than

18 years
Not living with another adult
No support in pregnancy
Poor health

“yes” versus ‘“no”
For example, financial, emotional or practical (“yes”/ “no”)
Single 5-point item (“poor” to “excellent”) from the self-reported Short Form-6 (SF6)

(Sanson et al. 2010), dichotomized into poor (“poor/fair/good”) versus “very good/
excellent” health (Mensah and Hobcroft 2008)

Long-term illness, health problem or disability

Health problem or disability that limits daily activities (“yes”/ “no”), drawn from the

UK Census 2001 Census (ONS 2001)

Currently smokes
Stress, anxiety or difficulty coping

“yes” versus “no”

Matthey two item Generic Mood Question, which has shown good correlation with

longer, validated anxiety measures including the Edinburgh Postnatal Depression
Scale (EPDS) and the Hospital Anxiety Depression Scale (Matthey et al. 2013)
dichotomized into anxious mood versus not

Low education

Highest level of school completed, dichotomized into “ < Year 12” versus “completed

Year 12” reflecting completion of secondary level education in Australia

No person in the household currently earning an income No person in the household currently has paid work/earns an income (“yes”/ “no”)

Never having had a job before

Participant has never had a job before (“yes”/ “no”)

postpartum, 6 months, 1.5, 2.5, and 3.5 years; and in partici-
pants’ homes at 1, 2, 3, 4, and 5 years.

Measures

Maternal mental health was assessed at all 11 time-points
using the 21-item short form of the Depression Anxiety and
Stress Scales (DASS-21) (Henry and Crawford 2005; Lovi-
bond and Lovibond 1995). The DASS-21 is one of the only
broad-spectrum, self-report mental health measures and is
frequently used in both clinical and public health research
(Henry and Crawford 2005). Items are rated on a 4-point
scale (“not at all” to “most of the time”) assessing symp-
toms of depression, anxiety, and stress experienced during
the past week. Scores are summed to produce a continuous
total score (range 0—63) and scores for the three Depression,
Anxiety, and Stress subscales (7 items each; range 0-21).
Higher scores indicate poorer mental health.

To further explore women’s experience of high mental
health symptom severity over time, each DASS-21 score
was dichotomized to reflect high symptom severity (top 15%
of scores) versus not (below 85%) according to population
reference ranges (UK adults [N=1794] mean age 41 years,
range 18-91 years) (Henry and Crawford 2005). Although
the DASS-21 is not a diagnostic tool, the 15% dichotomy
provides important detail of mental health morbidity. A cut-
point of the highest 15% is in line with common practice for
identifying those with a higher clinical burden; a score one
standard deviation above the mean according to normative
data is equivalent to the 84th percentile. The proportions of

mothers experiencing high symptom severity were explored
in addition to considering mental health as a continuum.
Adversity risk was assessed as a total count of the 10
antenatal risk factors surveyed for eligibility (detailed above
in inclusion criteria). Antenatal adversity risk was used as
a baseline measure of maternal adversity as it is feasible
to assess within existing antenatal services, is an important
point for initiating support services, and is predictive of
later adversity (Price et al. 2018). The adversity risk fac-
tor survey was developed by the study team as no existing
measures were identified as suitable in the Australian con-
text. Items included in the survey were selected to cover a
broad range of known antenatal adversity risk factors, which
were feasible to collect in public hospital waiting rooms
and acceptable to women. The design, piloting, and data of
the adversity risk factor survey are detailed by Price et al.
(2017) and Goldfeld et al. (2018a). The survey demonstrated
a high degree of co-occurrence between items and identified
women experiencing other significant adversities such as
housing problems, history of drug and alcohol problems, and
family violence (Goldfeld et al. 2018a; Price et al. 2018).

Analysis

Participant characteristics at baseline (pregnancy) were
described and characteristics were compared between those
enrolled in the initial RCT usual care arm and those who
were retained at the 5-year follow-up; chi-square tests (cat-
egorical measures) and t-tests (continuous measures) were
used to assess differences arising due to participant attrition.
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Screened pregnant women Excluded:

N = 5586 Fewer than 2 risk factors (n=3411)

Insufficient English proficiency/comprehension (n=14)
Home address outside study boundaries (n=399)
Enrolled in existing home visiting program (n=17)
Greater than 36 weeks gestation (n=163)

No mode of contact (n=8)

Expected due date after 1 October 2014 (n=136)
Unable to contact (n=348)

Critical event (n=2)

Y

y

Enrolled in RCT
N=722

Eligible, Declined (n=348)
No reason recorded (n=18)

Allocated to Intervention trial arm (n=363)

A
Allocated to Usual Care trial arm

Baseline data collection
N=359

Withdrawn (n=5)
\ 4 Excluded - critical event (n=2)

6 week follow-up completed, n=325
DASS data collected, n=325

Y

Declined 6 week follow-up, n=3

Uncontactable at 6 v:/eek follow-up, n=24 | Withdrawn (n=14)

2 Excluded - critical event (n=1)

1 year follow-up completed, n=311
DASS data collected, n=308

Declined 1 year follow-up, n=4
Uncontactable at 1 year follow-up, n=22
I

v » Withdrawn (n=19)

2 year follow-up completed, n=290
DASS data collected, n=285

Declined 2 year follow-up, n=1
Uncontactable at 2 year follow-up, n=27 Withdrawn (n=16)

¢ »| Did not consent to follow-up extension (n=26)

Uncontactable for follow-up extension (n=22)

3 year follow-up completed, n=240
DASS data collected, n=236

Declined 3 year follow-up, n=3
Uncontactable at 3 year follow-up, n=11
|

v » Withdrawn (n=10)

4 year follow-up completed, n=217
DASS data collected, n=215

Declined 4 year follow-up, n=3
Uncontactable at 4 year follow-up, n=24
¢ » Withdrawn (n=13)

5 year follow-up completed, n=201
DASS data collected, n=197

Declined 5 year follow-up, n=2
Uncontactable at 5 year follow-up, n=28

@ Springer



Patterns of maternal depression, anxiety, and stress symptoms from pregnancy to 5 years... 991

«Fig. 1 Participant consort showing participation rates at baseline,
6-week, and all annual follow-ups

To account for any differences in participant character-
istics, arising over time as a result of attrition, data were
reweighted at each time-point to be representative of the ini-
tial cohort. Weights were derived from the inverse predicted
probabilities of participation at each time-point, estimated
by logistic regression models which included maternal base-
line characteristics of marital status, employment, antenatal
adversity risk, age at pregnancy, parity, and mental health as
predictors. Weights were applied to all analyses and results
are presented using weighted data.

To examine maternal depression, anxiety, and stress
symptoms over time, DASS-21 scores at each time-point
were summarized for continuous scores (mean and SD)
and for dichotomized symptom severity (frequency and
percentage). To examine trend associations between higher
adversity risk and mental health symptoms, the number of
adversity risk factors was categorized into those with 2, 3,
4, or 5 or more risk factors; a “5 or more” category was
used due to small participant numbers with more than 5
risk factors (total adversity range was 2 to 7 in this cohort).
DASS-21 total scores were summarized (mean and SD) for
each group. Trends in association between adversity risk as
a continuous explanatory measure and DASS-21 total score
as the continuous outcome were estimated at each time-point
using linear regression.

Ethics

This study was approved by the Human Research Eth-
ics Committee of The Royal Children’s Hospital (HREC
32296), Australia.

Results

The right@home RCT enrolled 722 pregnant women overall,
with 359 allocated to the usual care arm of the trial, which
is the focus of this paper. All women (359, 100%) provided
DASS-21 data at baseline (pregnancy) and 343 (96%) pro-
vided DASS-21 data at one or more subsequent time-points
(Fig. 1). Women who were uncontactable or declined a
particular follow-up were eligible for subsequent follow-up
assessments. This allowed women to continue participating
even if they missed a follow-up. Women who withdrew or
experienced a critical event were excluded from subsequent
follow-up.

Table 2 shows the baseline characteristics for the women
enrolled in the usual care arm of the RCT in pregnancy and,
of these, those who were retained at the 5-year follow-up.
Women enrolled and completed the baseline interview at

a mean gestation of 28.3 weeks in pregnancy (SD=6.8,
range = 11-40); one woman completed the baseline inter-
view 5 days postpartum. Of the 359 enrolled women, 131
(37%) were first-time mothers and 114 (32%) reported stress,
anxiety or difficulty coping as one of the 10 risk factors
included in the screening survey.

Comparison of maternal characteristics between
the right@home cohort and published Australian
birth cohort data illustrates the high levels of adver-
sity experienced by the right@home cohort: compared
to the Longitudinal Study of Australian Children
(N=5104), 30% vs. 11% of households had neither
parent in paid employment (Australian Institute of
Family Studies 2005); and compared to the Maternal
Health Study (N =1507), 28% vs. 5% were not married
or living with a partner, and 67% vs. 18% were not in
paid employment (Gartland et al. 2010).

Minor differences were observed in the character-
istics of those enrolled and those retained at 5 years;
those who were retained at 5 years were older at the
time of their pregnancy (mean 28.7 years vs. 27.8 years)
and less likely to have been unemployed (62% vs. 67%).
Table 2 also shows baseline demographic and socioeco-
nomic characteristics according to number of antenatal
adversity risk factors; greater socioeconomic disadvan-
tage was patterned toward those with higher total ante-
natal adversity risk.

Across all DASS-21 scales, patterns showed highest mean
symptom scores were observed in pregnancy (baseline) and
from 4 to 5 years postpartum (Table 3). Mean anxiety symp-
tom scores were highest in pregnancy (m=3.4, SD=3.3)
compared to any other time-point. Mean depression scores
were highest at 4 years postpartum (m=3.4, SD=4.0), and
mean stress and total scores were highest at 5 years (m=35.9,
SD=4.4 and m=12.2, SD=10.5, respectively) (Fig. 2).
These patterns were also observed in the proportions of
women who reported high symptom severity according to
dichotomized depression, anxiety, and stress scores over
time (Table 3).

Across all levels of antenatal adversity risk, the patterns
of mean DASS-21 total symptom scores were similar to
that of the whole cohort (Fig. 2); scores were highest in
pregnancy and between 3 and 5 years postpartum (Table 4).
While the general pattern was comparable across each
level of adversity risk, those who had more adversity risk
factors in pregnancy had higher mental health symptom
scores; a trend association between higher adversity risk
count and DASS-21 total score was evident across time
(e.g., p(trend) =0.003 at baseline; 0.002 at 1.5 years; and
0.013 at 3 years). When considering the overall pattern of
scores (Fig. 2), mental health symptoms were particularly
pronounced for those with five or more adversity risk fac-
tors. These patterns were similar across each of the DASS
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Table 2 Participant characteristics at baseline (pregnancy) by retention status and by adversity risk count

Retention status Adversity risk count
Usual care cohort Retained at 5 years p-value® 2 3 4 5+
N=359 N=201 n=123 n=123 n=57 n=56
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Maternal characteristics
Age at pregnancy, years 27.8 (6.4) 28.7 (6.4) 0.002 29.5(5.3) 27.5(6.5) 26.1(6.7) 26.7(7.3)
Gestation at baseline enrolment, 28.3 (6.8) 28.5 (6.8) 0.53 28.0(6.9) 28.5(6.5) 27.7(7.2) 28.8(7.0)
weeks
Parity—first child, n(%) 131 (36.5) 66 (32.8) 0.11 44 (35.8) 49(39.8) 22(38.6) 16(28.6)
DASS—depression score 2.9 (3.3) 29 3.2) 0.75 2.3(2.7) 3034 2.6 (3.0) 4.3(3.9)
DASS—anxiety score 3.4 (3.3) 3.3(@3.1) 0.50 2.9 (2.8) 34 (3.5) 3.6 (3.6) 4.5(3.5)
DASS—stress score 5.4 (4.0) 5.5 (4.0) 0.57 5.0(3.9) 54 4.1) 5.1 (4.0) 6.5(4.2)
DASS—total score 11.7.(9.4) 11.8 (9.0) 0.91 102(8.2) 11.8(9.7) 11.3(94) 152(104)
Education, n(%) 0.95
Did not complete high school or any 82 (25.3) 46 (25.0) 22 (18.8) 21(18.6) 19(40.4) 20 (42.6)
further education
Completed high school or vocational 207 (63.9) 119 (64.7) 73 (62.3) 81 (71.7) 28(59.6) 25(53.2)
training
Completed a university degree 35 (10.8) 19 (10.3) 22 (18.8) 11(9.7) 0(0.0) 2(4.3)
Currently unemployed, n(%) 239 (66.6) 125 (62.2) 0.05 63(51.2) 81(659) 44(77.2) 51091.1)
Single, not living with partner, sepa- 99 (27.6) 50 (24.9) 0.68 15(12.2) 31(25.2) 18(31.6) 35(62.5)
rated or divorced, n(%)
Family income from benefit or pen- 150 (41.8) 81 (40.3) 0.74 19 (15.5) 46(37.4) 36(63.2) 49 (87.5)
sion, n(%)
Area socioeconomic disadvantage (SEIFA quintile), n(%) 0.56
1 (greatest disadvantage) 139 (40.2) 80 (41.5) 40 (34.2) 49(41.2) 22(39.3) 28(51.9)
2 30 (8.7) 18 (9.3) 12(10.3) 7.9 4(7.1) 7 (13.0)
3 132 (38.2) 70 (36.3) 49 (419) 39(32.8) 26(464) 18(33.3)
4 32(9.3) 20 (10.4) 11 (9.4) 18(15.1) 3(54) 0(0.0)
5 (least disadvantage) 13 (3.8) 5(2.6) 5(4.3) 6 (5.0) 1(1.8) 1(1.9)
Screening survey risk factors
Total number of risk factors 32(1.2) 3.1(1.2) 0.10 2 (0.0) 3(0.0) 4(0.0) 5.6 (0.7)
Young age (<23 years), n(%) 101 (28.1) 47 (23.4) 0.02 12 (9.8) 39 (31.7) 25(43.9) 25(44.6)
Not living with another adult, n(%) 57 (15.9) 28 (13.9) 0.26 9(7.3) 3(7.3) 9 (15.8) 30 (53.6)
No support in pregnancy, n(%) 29 (8.1) 13 (6.5) 0.21 2(1.6) 9(7.3) 7(12.3) 11 (19.6)
Poor health, n(%) 264 (73.5) 153 (76.1) 0.21 79 (64.2) 93(75.6) 41(71.9) 51(91.1)
Illness or disability, n(%) 95 (26.5) 57 (28.4) 0.36 15(12.2) 35(28.5) 23(404) 22(39.3)
Currently smokes, n(%) 118 (32.9) 61 (30.4) 0.25 17 (13.8) 35(28.5) 26(45.6) 40(71.4)
Stress, anxiety or difficulty coping, 114 (31.8) 70 (34.8) 0.16 35(28.5) 37(30.1) 18(31.6) 24(42.9)
n(%)
Did not complete high school, n(%) 226 (63.0) 121 (60.2) 0.22 58(47.2) 76(61.8) 43(754) 49 (87.5)
No income, n(%) 108 (30.1) 55 (27.4) 0.21 10 (8.1) 27(22.0) 26 (45.6) 45(80.4)
Never had a job, n(%) 42 (11.7) 22 (11.0) 0.62 9(7.3) 9(7.3) 10 (17.5) 14 (25.0)

DASS, Depression Anxiety and Stress Scales; SEIFA, Socioeconomic Index for Areas (Australian Bureau of Statistics Census of Population and
Housing 2011)

#p-value for chi-square tests (categorical measures) and t-tests (continuous measures) comparing those retained at 5-year follow-up and those lost
to follow-up

subscale scores. Higher scores according to adversity risk ~ time-point (Supplementary Table 1 and Supplementary
were most consistent for the Anxiety Subscale, where a  Fig. 1).

trend association was identified at all time-points, while the

Stress Subscale showed a trend association at only a single
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Table 3 Descriptive statistics of mental health DASS scale scores over time
B 6w 6 m ly 1.5y 2y 2.5y 3y 3.5y 4y Sy
N 359 325 319 308 297 285 242 236 227 215 197
Continuous scale scores, mean (SD)
Depression 2.9(3.3) 2.1(3.1) 1825 2227 1928 2129 22@3.1) 3235 2732 3440 33@3.7)
Anxiety 3433) 1827 1727 2026) 1727 2126) 1929 2732 2029 27@3.1) 3.0(3.6)
Stress 544.00 4040 4244 4637 41@1) 453.6) 4339 5541 5143) 55143 5944
Total score 11.7(9.4) 7.9(89) 7.6(8.6) 88(79) 7.6(8.6) 8.8(79) 84(8.8) 11.4(9.5 9.8(94) 11.6(104) 12.2(10.5)
Dichotomized high symptom severity, %
Depression  15.9 8.8 10.3 9.7 9.1 10.5 124 24.3 15.7 233 247
Anxiety 41.5 19.6 19.0 222 17.0 222 20.8 32.1 20.2 28.7 32.6
Stress 18.9 12.0 14.1 15.0 13.4 13.7 14.0 233 18.1 20.7 26.1
Total score  23.7 14.1 13.6 16.2 12.9 13.9 15.3 28.6 18.2 26.5 27.6

B, baseline (pregnancy); 6w, 6 weeks postpartum; 6 m, 6 months postpartum; /y, 1 year postpartum; /.5y, 1.5 years; 2y, 2 years; 2.5y, 2.5 years;

3y, 3 years; 3.5y, 3.5 years; 4y, 4 years; 5y, 5 years

Discussion

This study aimed to describe the patterns of mental health
symptoms from pregnancy to 5 years postpartum in a cohort
of Australian women experiencing adversity. In this unique
cohort, we found that mental health symptoms were com-
mon across the whole time-period and the pattern of symp-
toms showed that scores were highest in pregnancy and at 4
to 5 years postpartum. This pattern was consistent for both
continuous and dichotomized symptom scores, and across
each level of antenatal adversity risk. Within this, there was
also a trend in which a higher count of adversity risk factors
in pregnancy was associated with higher total mental health
symptoms, across most time-points.

Considerable evidence shows that maternal mental
health problems are common during pregnancy and the first
12 months postpartum (Shorey et al. 2018; Woody et al.
2017). However, there is a dearth of studies available about
mothers’ mental health problems beyond this time, and even
less available if coupled with the experience of adversity.
Our study contributes new evidence to this important gap.
Previous research has shown that maternal mental health
problems often persist beyond the first year postpartum
(Mughal et al. 2018; Putnick et al. 2020) and may actually
worsen later (Woolhouse et al. 2015). Our study reinforces
these findings, showing a pattern of persistent postpar-
tum mental health symptoms which were highest at 4 to
5 years. This pattern may be explained by an accumulation
of persistent and recurring mental health symptoms over
time, as well as changing support and family circumstances.
While the current study examined adversity only once dur-
ing pregnancy, families will experience varied patterns of
adversity and emerging adversity risks over the postpartum
years (Goldfeld et al. 2018b). These changing circumstances,
such as relationship transitions, family violence, or loss of

income, may contribute to increases in maternal mental
health symptoms, as has been identified in previous stud-
ies (Woolhouse et al. 2015). The impact of adversity over
time is further likely to be cumulative; mothers experiencing
adversity during pregnancy are likely to have further experi-
enced sustained or increasing adversity, in which they have
been raising a family, throughout these subsequent 5 years.

Our findings further demonstrate how much more preva-
lent mental health symptoms are for women experiencing
adversity than in the general population. In our cohort of
women experiencing adversity, 20-30% of women reported
high mental health symptom severity beyond 3 years post-
partum. This rate reaches double that of Australian popu-
lation cohorts; the Longitudinal Study of Australian Chil-
dren identified 10% of women as having high depression
symptoms at 4 years (Giallo et al. 2014), and the Maternal
Health Study reported the highest rate of depression as 15%
at 4 years postpartum (Woolhouse et al. 2015). Moreover,
our rates are up to four times greater than a US cohort which
identified moderate depression symptoms in 7% of women at
3 years postpartum (Putnick et al. 2020). Our study further
extends on the existing literature by demonstrating similarly
high rates of high anxiety and stress symptoms up to 5 years
postpartum.

This study has several strengths. We recruited a large
cohort of pregnant women specifically for their experi-
ence of social and economic adversity. The retention rates
achieved (82% of participants re-enrolled at 2 years and
56% retained over the 6-year timespan) are exceptional
given the challenges of retaining women experiencing
adversity. By comparison with other nurse home visiting
trials, by 2-year postpartum follow-up ProKind retained less
than 50% (Sierau et al. 2015), and the French CAPEDP
retained 31% of their original cohort (Foulon et al. 2015).
Within our cohort, minimal differences were observed in
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Fig.2 Mean DASS-21 symp-
tom scores over time and by

antenatal adversity risk
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the baseline characteristics between those enrolled and
those who were retained at 5 years; in particular, baseline
mental health symptoms were similar. Additionally, we
used data that were reweighted to be representative of the
initial cohort. Therefore, participant attrition is unlikely to
account for the changes observed in mental health symp-
toms over time. Another strength was the repeated assess-
ment of mental health using a broad-spectrum measure to
assess symptoms of depression, anxiety, and stress, rather
than focusing on a single mental health condition such as
depression or anxiety.

There are also several limitations. The DASS-21 is not
a diagnostic tool and the cut-points for high mental health
symptom severity were study-defined according to normative
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data. These may not be comparable to rates of mental health
conditions reported in existing studies. However, the DASS-
21 has demonstrated good correlation with the Edinburgh
Postnatal Depression Score and other tools which have been
validated against diagnostic criteria (Cunningham et al.
2013; Henry and Crawford 2005). With regard to the study
cohort, as participants in a larger RCT, these women may not
fully represent Australian women experiencing adversity in
pregnancy. While those who completed the screening survey
and enrolled in the trial reported higher adversity risk than
those who declined participation, we do not have data on
women who were approached but did not complete the initial
screening survey. In addition, our findings may not general-
ize to women who were excluded from the original trial,
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Table 4 Descriptive statistics of mental health DASS total score over time by screening survey risk factor count

B 6w 6 m ly 1.5y 2y 2.5y 3y 3.5y 4y Sy

Screening risk count

6.4 (1.3) 7.2(8.2) 7.9 (7.3) 6.5 (6.6) 8.1(7.8) 6.8 (8.1) 10.0 (8.2) 8.9 (9.7) 1L1(107)  10.5(10.7)

10.2 (8.2)

(n=123)*

3

12.7 (9.8)

11.2 (11.0)

8.7 (10.2) 6.7 (8.0) 7.9 (6.5) 6.5 (7.5) 8.3(7.9) 8.4 (8.5) 10.3 (8.9) 8.9 (8.1)

11.8 (9.7)

123)

(n

7.1 (7.0) 7.6 (8.3) 8.7 (1.7) 7.7 (10.4) 8.7 (6.7) 8.2 (6.5) 13.1(109) 103 (7.8) 11.4 (8.8) 10.7 (8.4)

11.3 (9.4)

(n=57)

152(104)  10.6(10.1) 108 (10.4)  124(9.9)  12.1(10.5) 11485  120(10.6) 150(10.6) 134(1L1)  13.9(9.3) 16.9 (12.2)

5+

(n

56)*
p (trend)®

0.021 0.061 0.010 0.002 0.041 0.025 0.013 0.074 0.252 0.076

0.003

B, baseline (pregnancy); 6w, 6 weeks postpartum; 6 m, 6 months postpartum; 7y, 1 year postpartum; 1.5y, 1.5 years; 2y, 2 years; 2.5y, 2.5 years; 3y, 3 years; 3.5y, 3.5 years; 4y, 4 years; 5y,

5 years

n is of the original enrolled cohort; across risk factor counts, n is 68 (2 risk factors), 74 (3 risk factors), 30 (4 risk factors), and 24 (5 +risk factors) at 5-year follow-up

bTest for trend examining screening risk count (2 to 5+) as a continuous explanatory term in linear regression models of DASS total score at each time-point

such as those who did not have sufficient English proficiency
to complete follow-up assessments, had no mechanism for
contact, or cognitive disability. However, given the sampling
frame, the findings are generalizable to pregnant women,
with sufficient English-speaking proficiency, presenting to
public hospitals, who are experiencing adversity.

Understanding the patterns of maternal mental health
symptoms, particularly as they impact mothers experienc-
ing adversity and beyond the first year postpartum, pro-
vides policymakers with the information needed to craft
a more equitable, targeted, and responsive service system
during pregnancy, the postpartum period, and early years
of raising children. The striking patterns of persistent,
high, mental health symptoms powerfully illustrate the
ongoing mental health burden. Child and family health
services which provide primary healthcare for most moth-
ers are often focused on the immediate postpartum period.
Our findings highlight the need for primary health services
to sustain family engagement and provide mental health
support for mothers throughout the early childhood years.
While the current research was not planned with the coro-
navirus (COVID-19) pandemic in mind, support needs
will likely be heightened by global health crises such as
the pandemic, which increase the economic and psycho-
social stressors for families with young children (Holmes
et al. 2020). Delivery of effective and accessible services
to mothers, over the early years of their child’s life, has
potential to improve both women’s mental health and have
flow-on benefits for the child and family.
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tary material available at https://doi.org/10.1007/s00737-021-01145-0.
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