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Summary

Background Few studies have evaluated postnatal depression before and during the Covid-19 pandemic using
comparable data across time. We used data from three national maternity surveys in England to compare
prevalence and risk factors for postnatal depression before and during the pandemic.

Methods Analysis was conducted using population-based surveys carried out in 2014 (n = 4571), 2018 (n = 4509), and
2020 (n = 4611). Weighted prevalence estimates for postnatal depression (EPDS score >13) were compared across
surveys. Modified Poisson regression was used to estimate adjusted risk ratios (aRR) for the association between
sociodemographic, pregnancy- and birth-related, and biopsychosocial factors, and postnatal depression.

Findings Prevalence of postnatal depression increased from 10.3% in 2014 to 16.0% in 2018 (difference = +5.7% (95%
CI: 4.0-7.4); RR = 1.55 (95% CI: 1.36-1.77)) and to 23.9% in 2020 (difference = +7.9% (95% CI: 5.9-9.9); RR = 1.49
(95% CI: 1.34-1.66)). Having a long-term mental health problem (aRR range = 1.48-2.02), antenatal anxiety (aRR
range = 1.73-2.12) and antenatal depression (aRR range = 1.44-2.24) were associated with increased risk of
postnatal depression, whereas satisfaction with birth (aRR range = 0.89-0.92) and social support (aRR
range = 0.73-0.78) were associated with decreased risk before and during the pandemic.

Interpretation This analysis indicates that Covid-19 had an important negative impact on postnatal women’s mental
health and may have accelerated an existing trend of increasing prevalence of postnatal depression. Risk factors for
postnatal depression were consistent before and during the pandemic. Timely identification, intervention and follow-
up are key to supporting women at risk, and it is essential that mechanisms to support women are strengthened
during times of heightened risk such as the pandemic.
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Introduction worry and stress among women who were pregnant or
The widespread disruption caused by the Covid-19 had recently given birth."” Additionally, from the onset
pandemic presented unique challenges for pregnant  of the pandemic in England in late February 2020,
and postnatal women at what can already be a vulner- maternity services were interrupted, birth partners were
able time. Uncertainty around the impact of Covid-19 on ~ excluded from appointments and even the birth itself,
the baby and around vaccine safety in pregnancy caused ~ mothers and babies were separated in hospital, and
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Research in context

Evidence before this study

We searched PubMed, Google Scholar, and Cochrane
databases, with no date or language restrictions, to identify
evidence for the impact of Covid-19 on postnatal depression.
The search included terms relating to “perinatal mental
health”, “prevalence rates”, and the “Covid-19 pandemic”.
Several systematic reviews and meta-analyses have reported
prevalence of postnatal depression during the pandemic, with
pooled estimates ranging from 17% to 34%. Most, but not all,
of these reviews have indicated significantly higher rates of
postnatal depression during the pandemic compared to pre-
pandemic rates. However, high heterogeneity across studies
conducted before and during the pandemic makes it difficult
to compare prevalence estimates reliably and to evaluate the
impact of Covid-19 on postnatal depression. Furthermore,
studies conducted during the pandemic are limited in number
and by size, non-population-based samples, and lack of
comparable pre-pandemic data.

Added value of this study

This is the first UK-based study to evaluate the impact of the
Covid-19 pandemic on prevalence of postnatal depression
using comparable data from before and during the pandemic.

perinatal support both from health care professionals
and personal networks was drastically reduced.’ Taken
together, these factors are likely to have increased the
risk to women’s mental health and wellbeing during
pregnancy and after giving birth. This is especially
important given that it is well known that poor perinatal
mental health can adversely affect longer-term physical
and mental health outcomes for the mother, partner and
baby and also place a burden on the wider family and
society.”*

There is increasing evidence to show the negative
impact of giving birth during the Covid-19 pandemic on
women’s mental health. Several systematic reviews and
meta-analyses have reported prevalence of postnatal
depression during the pandemic, with pooled estimates
ranging from 17% to 34%.°'° Most of these reviews have
indicated higher rates of postnatal depression during
the pandemic,’'* compared to pre-pandemic rates
(global pooled prevalence 17-18%),"”* although not all
have reported statistically significant differences.’>'® The
studies included in reviews conducted before and dur-
ing the pandemic are highly variable in terms of target
population, sampling methods, and mental health
measures, and this heterogeneity makes it difficult to
pool and compare prevalence estimates reliably, and
therefore to evaluate the impact of Covid-19 on postnatal
depression. Limited studies have assessed the impact of
the Covid-19 pandemic on postnatal depression using
comparable data across time and, to date, no such
studies have been conducted in the UK.

We analysed data from three large population-based
maternity surveys in England conducted between 2014 and
2020. There was evidence of an upward trend in the
prevalence of postnatal depression prior to the pandemic
(from 10% in 2014 to 16% in 2018) and a further large
increase in prevalence during the pandemic (from 16% to
24%). Risk factors for postnatal depression before and during
the pandemic were long-term and antenatal mental health
problems, whereas satisfaction with birth and social support
were protective.

Implications of all the available evidence

The existing evidence indicates that Covid-19 had an
important negative impact on postnatal women'’s mental
health. Prevalence estimates of postnatal depression for
women who gave birth during the pandemic are alarmingly
high, even six months after childbirth. Policy makers and
health-care leaders must urgently investigate robust
strategies for early identification, intervention and follow-up
of women at risk of and experiencing postnatal mental health
problems. It is essential that mechanisms to identify and
support women remain in place, and ideally are strengthened,
during times of heightened risk such as the pandemic.

The current study addresses this evidence gap by
using data from large population-based national mater-
nity surveys in England, which have been conducted at
regular intervals by the National Perinatal Epidemiology
Unit (NPEU). The surveys employ consistent methods
and measures allowing reliable assessment of changes
over time. We used data from the three most recent
surveys in 2014, 2018 (pre-pandemic) and 2020 (during
the pandemic) to: 1) compare prevalence of postnatal
depression before and during the pandemic; and 2)
assess the association between different risk factors and
postnatal depression before and during the pandemic.

Methods

Design and sample

The 2014, 2018 and 2020 national maternity surveys
were cross-sectional surveys of postnatal women.
Random population-based samples of 10,000 women in
2014, 16,000 women in 2018, and 16,050 women in
2020 were identified by the Office for National Statistics
(ONS) using birth registration records. The women
were aged 16 years or older, were living in England at
the time the birth was registered, and had given birth to
their baby in England during a two-week period in
January 2014 (in the 2014 survey), October 2017 (in the
2018 survey) or May 2020 (in the 2020 survey). The
women who took part in the different surveys therefore
gave birth during different seasons: during winter in the
2014 survey, during autumn in the 2018 survey, and
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during spring in the 2020 survey. The interval between
the 2014 and 2018 surveys was 3 years 9 months, and
the interval between the 2018 and 2020 surveys was 2
years 7 months. Women were invited to take part three
months after they had given birth in the 2014 survey and
six months after they had given birth in the 2018 and
2020 surveys. Women were contacted via post and three
different modes of response were available: on paper,
online or by telephone. Up to three reminders were sent
to non-respondents.

The useable response rate to the surveys was 47% in
2014 (n = 4571) and 29% in both 2018 (n = 4509) and
2020 (n = 4611). Anonymised sociodemographic infor-
mation was provided for all women (respondents and
non-respondents) by ONS. In all surveys, comparison of
respondents and non-respondents showed that the
women who responded were more likely to be older
(>25 years), married when the birth was registered,
living in more socio-economically advantaged areas
based on the index of multiple deprivation (IMD), a
measure used to classify the relative deprivation in small
areas in England, born in the UK, and first-time
mothers (2018 and 2020 surveys only).”” These vari-
ables were fitted in a binary logistic regression model
with response/non-response as the outcome, and the
resulting coefficients (adjusted odds ratios) were used to
derive non-response survey weights for each survey. The
survey weights were applied to the current analyses to
reduce the effect of non-response bias. Further details of
the 2014, 2018 and 2020 national maternity surveys,
including the calculation of survey weights, are pub-
lished elsewhere.”*

Two pilot national maternity surveys were conducted
in 2016 (n = 560) and 2017 (n = 1041). The surveys
employed similar methods and measures to the 2014,
2018 and 2020 surveys, however, in both pilot surveys,
women were recruited either three or six months after
they had given birth. The women in the 2016 pilot
survey gave birth in April 2016 or July 2016 and the
women in the 2017 pilot survey gave birth in December
2016 or March 2017.

Choice of primary measure

The questionnaire employed in each survey included
sections about perinatal mental health and used the
Edinburgh Postnatal Depression Scale (EPDS) to assess
symptoms of postnatal depression. The EPDS is the most
widely used standardised self-report instrument for post-
natal depression, which includes 10 items asking women
to rate the intensity of depressive symptoms they have
experienced within the previous seven days.” Each item is
scored on a four-point Likert scale (0-3) and total scores of
between 0 and 30 are calculated by summing the items. A
cut-off for ‘probable depression’ has been suggested at 13
and above and, using this cut-off, the EPDS has sensitivity
of 0.86 and specificity of 0.78.2** The EPDS has been
translated into multiple languages and is freely available.
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Explanatory risk factors

The explanatory risk factors were all selected a priori as
they have been associated with postnatal mental health
problems in previous studies published in this field. The
sociodemographic factors were: age (<25 years, 25-29
years, 30-34 years, 35 years and older); registration
status (whether the birth was registered in parents’
married names, joint (unmarried) names of parents
living at the same address, joint (unmarried) names of
parents living at different addresses, or the mother’s
sole name); age at completion of full-time education (16
years or younger, 17-18 years, 19 years or older); IMD
(quintiles 1 [least socio-economically advantaged] to 5
[most socio-economically advantaged]); ethnicity (White,
Black, Asian, Mixed or Other minority ethnicity); and
country of birth (UK, outside UK). The pregnancy- and
birth-related factors were: pregnancy planning (planned,
unplanned); parity (primiparous, multiparous); multi-
plicity (single birth, multiple birth); mode of birth
(vaginal, instrumental, planned caesarean section, un-
planned caesarean section); gestational age at birth
(preterm [<37 weeks], term [37 weeks or later); birth-
weight (low birthweight [<2500 g], normal birthweight
[2500 g or over]); neonatal admission (yes, no); birth
experience (better than or as expected, worse than ex-
pected); and satisfaction with birth (score from 0 [least
satisfied] to 12 [most satisfied] on the 6 item Birth
Satisfaction Scale Revised Indicator (BSS-RI) in the 2014
and 2020 surveys or on 6 of the 10 items on the BSS-R
in the 2018 survey).” The biopsychosocial factors were:
long-term physical health problem(s) (yes, no); long-
term mental health problem(s) (yes, no); antenatal anx-
iety (yes, no); and antenatal depression (yes, no). Data
on smoking during pregnancy (yes, no) and social
support (Likert-type scale [score from 0 (least support) to
6 (most support)]) were collected in the 2018 and 2020
surveys only, and these factors were included in the
regression models in a sensitivity analysis.

Statistical analysis
The datasets for the three surveys were combined
initially and weighted prevalence estimates of postnatal
depression (percentage of women scoring 13 and above
on the EPDS) were calculated and compared for the
women who took part in the 2014, 2018 and 2020 sur-
veys. Weighted prevalence estimates from the two pilot
surveys in 2016 and 2017 were also calculated to provide
additional data points in the analysis of postnatal
depression prevalence over time. Weighted prevalence
estimates of postnatal depression for women with
different sociodemographic, pregnancy- and birth-
related, and biopsychosocial factors were calculated
and are presented graphically across the 2014, 2018 and
2020 surveys using bar charts.

In order to provide an estimate for the effect of the
timing of the survey, and more specifically the effect of
birth during the pandemic, on postnatal depression,
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univariable modified Poisson regression was used to
estimate the unadjusted risk ratio (RR) with 95% con-
fidence intervals (CIs) for the association between sur-
vey year and postnatal depression. The reference
category for survey year was the preceding survey,
therefore the prevalence of postnatal depression in the
2018 survey was compared to the 2014 survey, and the
prevalence of postnatal depression in the 2020 survey
was compared to the 2018 survey. The absolute per-
centage differences in the weighted prevalence between
the 2014 and 2018 surveys and between the 2018 and
2020 surveys are also reported, together with the 95%
ClIs for the differences.

Due to statistically significant (P < 0.05) interaction
effects between survey year and a number of the other
explanatory factors (Supplementary Table S1), the data-
sets for the three surveys were analysed separately for
the rest of the univariable and multivariable modified
Poisson regression analyses. Explanatory factors that
were statistically associated (P < 0.1) with postnatal
depression in the univariable models were entered into
multivariable models, and factors that were statistically
associated (P < 0.05) with postnatal depression in the
multivariable models, after adjusting for all other fac-
tors, were retained in the final models. Modified Pois-
son regression was selected in order to report relative
risks and because the outcome of postnatal depression
was not rare (prevalence >10%).”

All analyses were conducted in Stata version 17.6
using survey-weighted commands to allow for non-
response.”’ There were between 1.5 and 3.5% missing
data for postnatal depression and between 0.0 and 6.2%
missing data for the explanatory factors across the sur-
veys. As the amount of item non-response was low in
comparison with unit non-response, a complete case
analysis with survey weights was employed, and be-
tween 87.1 and 93.2% of all cases were included in the
final regression models.

Role of the funding source

This research was funded by the National Institute for
Health Research (NIHR) Policy Research Programme,
conducted through the Policy Research Unit in Maternal
and Neonatal Health and Care, PR-PRU-1217-21202.
The views expressed are those of the authors and not
necessarily those of the NIHR or the Department of
Health and Social Care. The funding source had no role
in study design; in the collection, analysis, and inter-
pretation of data; in the writing of the report; or in the
decision to submit the paper for publication.

Results

Baseline characteristics

Table 1 shows the weighted distributions of socio-
demographic characteristics for women who took part in
the 2014, 2018 and 2020 surveys. There are some small

variations across the surveys reflecting changes over
time in the structure of the population of women giving
birth in England.”

Prevalence of postnatal depression in the 2014,
2018 and 2020 surveys
The prevalence of postnatal depression increased across
successive surveys (Fig. 1). The percentage of women
who scored above the cut-off on the EPDS for probable
depression was 10.3% in 2014, compared to 16.0% in
2018, and 23.9% in 2020 (large square markers). The
increases in prevalence between the 2014 and 2018
surveys (difference = +5.7% (95% CI: 4.0-7.4);
RR = 1.55 (95% CI: 1.36-1.77)) and between the 2018
and 2020 surveys (difference = +7.9% (95% CI: 5.9-9.9);
RR = 1.49 (95% CI: 1.34-1.66)) were statistically sig-
nificant (P < 0.001). The increases in prevalence be-
tween 2014 and 2018 and between 2018 and 2020 were
similar despite the differing time intervals between the
surveys. Fig. 1 also shows the prevalence of postnatal
depression in the two smaller pilot surveys, carried out
in 2016 and 2017 (small square markers). The different
data series show prevalence for women who were
recruited three months (dotted line) or six months
(continuous line) after they had given birth. Both pilot
surveys included women recruited either three or six
months after they had given birth, hence the two prev-
alence estimates for each year. The 95% ClIs for these
two prevalence estimates overlap in both pilot surveys.
The prevalence of postnatal depression by survey
year and selected sociodemographic factors is shown in
Fig. 2 and the prevalence of postnatal depression by
survey year and selected pregnancy- and birth-related
and biopsychosocial factors is shown in Fig. 3.

Factors associated with postnatal depression

Table 2 shows the unadjusted and adjusted RR (with
95% ClIs) for the association between different socio-
demographic, pregnancy- and birth-related, and bio-
psychosocial factors and postnatal depression across the
three surveys. In univariable analyses, there was evi-
dence of an association between age, registration status,
education, IMD, pregnancy planning, birth experience,
satisfaction with birth, long-term physical and mental
health problems, antenatal anxiety and depression, and
postnatal depression across all surveys. The pattern was
similar across all three surveys, as shown by similar
unadjusted RRs. There was some evidence of an asso-
ciation between other explanatory factors and postnatal
depression, for example, ethnicity, country of birth,
parity and neonatal admission, but associations were not
consistent across surveys.

In the multivariable analyses, having a long-term
mental health problem (aRR range = 1.48-2.02), ante-
natal anxiety (aRR range = 1.73-2.12) and antenatal
depression (aRR range = 1.44-2.24) were all associated
with increased risk of postnatal depression. Satisfaction
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n

2014 (n = 4568)

%

2018 (n = 4509) 2020 (n = 4611)

n % n %

Age
<20 years 101
20-24 years 538
25-29 years 1228
30-34 years 1587
35+ years 1114
Missing 1
Registration status
Married 2744
Joint registration (same address) 1394
Joint registration (different address) 291
Sole registration 139
Missing 2
Age left full-time education
<17 years 756
17-18 years 1209
19+ years 2506
Missing 97
IMD
1 (least socio-economically advantaged) 893
2 977
3 934
4 865
5 (most socio-economically advantaged) 899
Missing 1
Ethnicity
Asian 442
Black 158
Mixed 87
White 3708
Other 23
Missing 150
Country of birth
UK 3485
Outside UK 1083
Missing 1

3.7
17.3
283
30.1
20.6
<0.1

52.0
311
11.7

5.0
<0.1

191
285
52.5

2.8

27.6
22.8
18.7
15.9
15.0
<0.1

121
51
23

80.0
0.6
3.8

725
275
<0.1

59 25 44 2.8
359 13.8 355 12,5
1055 27.0 1117 26.5
1713 33.4 1785 33.8
1323 233 1310 24.5
0 0 0 0
2865 52.8 2886 517
1322 31.6 1392 32.7
216 10.8 220 10.5
106 4.8 113 5.2
0 0 0 0
493 14.8 514 14.0
1045 26.1 1226 28.4
2922 59.1 2823 57.7
49 15 48 15
706 27.0 698 25.6
869 222 876 21.9
945 18.4 957 19.3
1006 171 1070 17.9
983 15.2 1010 15.4
0 0 0 0
308 10.0 380 10.1
102 4.0 126 5.4
101 2.6 104 27
3779 812 3911 81.0
67 21 27 0.8
152 43 63 17
3483 71.0 3674 69.1
1026 29.0 937 309
0 0 0 0

Table 1: Baseline characteristics of respondents to the 2014, 2018 and 2020 surveys.

with birth (higher scores on the BSS-RI scale) was
associated with decreased risk of postnatal depression
(aRR range = 0.89-0.92) across all surveys, both before
and during the pandemic (Fig. 4). With each one point
increase on the BSS-RI scale, the risk of postnatal
depression decreased by between 8% and 11%. These
factors all had a consistent effect across surveys, while
the effect of other factors varied across surveys. For
example, sole registration or joint registration (but
different addresses) was associated with increased risk
of postnatal depression in both 2014 (aRR = 1.34,
1.00-1.79) and 2018 (aRR = 1.44, 1.11-1.88); having an
unplanned pregnancy was associated with increased risk
of postnatal depression in both 2014 (aRR = 1.36,

www.thelancet.com Vol 30 July, 2023

1.10-1.69) and 2020 (aRR = 1.18, 1.03-1.35); and having
a long-term physical health problem was associated with
increased risk of postnatal depression in both 2018
(aRR 1.34, 1.03-1.75) and 2020 (aRR 1.24,
1.05-1.47). The effect sizes for most of these risk factors
tended to decrease in successive surveys although there
was considerable overlap in the 95% ClIs (Fig. 4). Black,
Asian, Mixed or Other minority ethnicity (aRR = 1.51,
1.16-1.97) was associated with increased risk of post-
natal depression in 2014 only; younger age (<25 years
(aRR = 1.37, 1.06-1.78) or 25-29 years (aRR = 1.25,
1.01-1.56)) and multiparity (aRR = 1.32, 1.20-1.43) were
associated with increased risk of postnatal depression in
2018 only; and fewer years education (leaving education
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Fig. 1: Prevalence of postnatal depression (EPDS >13) across the surveys.

aged 17-18 years (aRR = 1.15, 1.01-1.32)) was associated
with increased risk of postnatal depression in 2020 only.

Data on smoking during pregnancy and social sup-
port were collected in the 2018 and 2020 surveys only.
These factors were included in the 2018 and 2020
regression models in a  sensitivity analysis
(Supplementary Table S2). After adjusting for all other
factors, smoking during pregnancy was associated with
increased risk of postnatal depression in 2018 only
(aRR =1.43, 1.13-1.80). Social support (higher scores on
the social support scale) was associated with decreased
risk of postnatal depression in both 2018 (aRR = 0.73,
0.70-0.77) and 2020 (aRR = 0.78, 0.76-0.81) (Fig. 4).
With each one point increase on the social support scale,
the risk of postnatal depression decreased by between
22% and 27%. When smoking during pregnancy and
social support were included in the 2018 model, sole
registration or joint registration (but different ad-
dresses) was no longer associated with postnatal
depression. When social support was included in the
2020 model, having an unplanned pregnancy and hav-
ing a long-term physical health problem were no longer
associated with postnatal depression.

Discussion

Summary of main findings

The current findings from population-based national
maternity surveys in England indicate that almost one in
four women who gave birth in May 2020, during the
Covid-19 pandemic in the UK, reported symptoms
indicating probable clinical depression six months after
giving birth. The prevalence of postnatal depression was
markedly higher among women who gave birth during

the Covid-19 pandemic (23.9% in 2020), compared to
pre-pandemic rates (16.0% in 2018 and 10.3% in 2014).
The prevalence of postnatal depression had previously
increased between 2014 and 2018, with a similar
magnitude to that between 2018 and 2020 although over
a longer time interval (3 years 9 months (2014-2018)
compared to 2 years 7 months (2018-2020)). Therefore,
the findings suggest that Covid-19 and giving birth
during the height of the first national lockdown in the
UK (when all residents were ordered to stay at home and
were permitted to leave for essential purposes only) had
a negative impact on mental health and may have
accelerated a trend of increasing prevalence of postnatal
depression. To our knowledge, this is the first
population-based study in the UK to report comparable
prevalence estimates of postnatal depression from
before and during the pandemic.

The findings from this study are consistent with a
growing body of evidence which shows that Covid-19
had a negative impact on perinatal mental health.
Several systematic reviews and meta-analyses have re-
ported pooled prevalence estimates between 17% (95%
CI: 10-24%) and 34% (95% CI: 21-46%) for postnatal
depression during the pandemic,’' and our prevalence
estimate in the 2020 survey is in line with these figures.
The majority of reviews conducted during the pandemic
indicate significantly higher prevalence of postnatal
depression compared to pre-pandemic rates of
17-18%"7** which is also consistent with our findings.
To date, relatively few studies on postnatal depression
during the pandemic have been conducted in the UK.
One small study found that 43% of mothers who were
recruited during the first UK lockdown reported a score
of >13 on the EPDS.” This figure is higher than in our
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Postnatal depression by age group

< 25years 25-29 years 30-34 years 35+ years
| I 2014survey [ 2018survey [ 2020 survey ‘

Postnatal depression by age when leaving education

30
L

16 years or less 17 or 18 years 19 years or over

|_ 2014survey M 2018survey [ 2020 survey

Postnatal depression by ethnicity

White
[N 2014survey NN 2018survey NN 2020 survey |

Black, Asian, Mixed or Other

Postnatal depression by registration status

Married names Joint names, same address Joint names, different addresses

or sole name

|_ 2014survey [ 2018survey [N 2020 survey

Postnatal depression by IMD

30
I

o
1 (most deprived) 2 g 4 5 (least deprived)
|_ 2014survey [ 2018survey [N 2020 survey |

Postnatal depression by country of birth

UK Outside UK
|_ 2014 survey [ 2018 survey [N 2020 survey ‘

Fig. 2: Proportion of women scoring above the cut-off on the EPDS by survey year and other explanatory sociodemographic factors.

2020 survey, but data were collected by convenience
sampling and early in the postnatal period (babies aged
0-12 weeks), whereas the women in our 2020 survey
had given birth at least six months previously.

The current analysis found that women with long-
term mental health problems and women experi-
encing anxiety or depression during their pregnancy
were at increased risk of postnatal depression both
before and during the pandemic (across all three sur-
veys). Satisfaction with the birth was found to be

www.thelancet.com Vol 30 July, 2023

protective against postnatal depression before and dur-
ing the pandemic (also across all three surveys). These
are all well-known psychosocial risk and protective fac-
tors for perinatal mental health.*® Women who had an
unplanned pregnancy and those with long-term physical
health problems were also at increased risk of postnatal
depression before (either in the 2014 or 2018 survey)
and during the pandemic. These factors have also been
associated with postnatal depression in previous
studies.’’ However, when social support and smoking
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Postnatal depression by pregnancy planning
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Fig. 3: Proportion of women scoring above the cut-off on the EPDS by survey year and other explanatory pregnancy- and birth-related and biopsychosocial factors.
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2014 2018 2020
%° RR” (95% Cl) aRR" (95% Cl) P value® % RR” (95% Cl) aRR® (95% Cl) P value! % RR” (95% Cl) aRR* (95% Cl) P value’
Sociodemographic
Age NS NS
<25 years 13.6  1.46 (111, 1.93)° 247 182 (1.42,231)° 137 (1.06,1.78)° 0017 295  1.43 (117, 1.75)°
25-29 years 10.0 1.07 (0.83, 1.39) 17.7 130 (1.05, 1.62)°  1.25 (1.01, 1456)f 0.043 25.8 1.25 (1.07, 1.45)°
30-34 years 9.3 1 13.6 1 1 20.6 1
35+ years 9.1 0.98 (0.76, 1.27) 114 0.84 (0.67, 1.05) 0.96 (0.78, 1.20)  0.772 22.8 1.11 (0.95, 1.29)
Registration status NS
Married 8.9 1 1 11.9 1 1 21.2 1
Living at same address 108 1.21(0.98, 1.50)° 122 (0.98,1.53)° 0071 186 156 (131, 1.87)° 118 (0.98,1.43) 0.080 257 121 (1.07, 1.38)
Living at different address/sole ~ 13.9 1.57 (1.18, 2.09)°  1.34 (1.00, 1A79)f 0.049 24.8 2.08 (1.63, 2.66)° 1.44 (111, 188)f 0.006 29.1 137 (1.12, 1.68)°
registration
Age left education NS NS
<17 years 129  1.36 (1.06, 1.75)° 193 136 (1.06, 1.74)° 264 121 (1.01, 1.46)° 1.02 (0.85,122) 0.847
17-18 years 101 1.07 (0.84, 1.36) 183 1.29 (1.06, 1.56)° 27.2 125 (1.09, 1.44)° 115 (1.01, 1.32)°  0.006
19+ years 9.5 1 14.2 1 217 1 1
IMD NS NS NS
1 (least socio-economically 14.1 173 (1.29, 2.32)° 20.6 1.46 (1.15, 1.87)° 26.2 1.20 (0.99, 1.45)°
advantaged)
2 111 1.36 (1.01, 1.83)° 16.0 1.13 (0.88, 1.46) 248 114 (0.95, 1.37)
3 83 1.01 (0.73, 1.40) 143 1.01 (0.79, 1,30) 25 1.03 (0.86, 1.23)
4 7.8 0.96 (0.68, 1.33) 12.7 0.90 (0.70, 1.15) 229 1.05 (0.88, 1.25)
5 (most socio-economically 8.1 1 14.1 1 21.8 1
advantaged)
Ethnicity NE NS
White 9.4 1 1 15.5 1 24.7 1
Black, Asian, Mixed or Other 14.4 153 (121, 1.94° 151 (1.161.97)" 0002 168  1.08 (0.84, 1.38) 205  0.83 (0.68, 1.00)°
minority ethnicity
Country of birth NE NE NS
UK 9.8 1 16.5 1 257 1
Outside UK 118 1.20 (0.95, 1.51) 147 0.89 (0.72, 1.10) 19.9 077 (0.66, 0.91)°
Pregnancy and birth
Pregnancy planning NS
Planned 85 1 1 13.8 1 215 1 1
Unplanned 152 179 (146, 219)° 136 (1.10, 1.69)" 0.004  22.6 1.64 (137, 1.97)° 30.9 144 (125 1.65° 118 (1.03,135)° 0.016
Parity NE NE
Primiparous 100  0.93 (0.76, 1.14) 14.0 0.80 (0.68, 0.95)° 0.68 (0.57, 0.80)° <0.001 24.0  1.01 (0.89, 1.14)
Multiparous 10.7 1 17.5 1 1 23.8 1
Multiplicity NE NE NE
Single birth 10.4 1 15.9 1 241 1
Multiple birth 9.2 0.89 (0.43, 1.84) 16.8  1.05 (0.64, 1.74) 136 0.57 (0.28, 1.14)
Mode of birth NE NE NE
Vaginal 10.7 1 16.4 1 231 1
Instrumental 10.4 0.97 (0.73, 1.28) 15.3 0.93 (0.71, 1.23) 247 1.07 (0.88, 1.30)
Planned caesarean’ 8.1 0.75 (0.52, 1.08) 16.6 1.01 (0.79, 1.30) 24.7 1.07 (0.91, 1.27)
Unplanned caesarean’ 10.5 0.98 (0.72, 1.34) 14.5 0.89 (0.68, 1.15) 26.5 1.15 (0.97, 1.37)

(Table 2 continues on next page)
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2014 2018 2020
%° RR” (95% Cl) aRR* (95% Cl) P value! % RR” (95% Cl) aRR® (95% Cl) P value! % RR” (95% Cl) aRR* (95% Cl) P value’
(Continued from previous page)
Gestational age at birth NE NE NE
Preterm (<37 weeks) 125 1.25 (0.87, 1.79) 164  1.03 (0.76, 1.40) 260 110 (0.86, 1.40)
Term (37+ weeks) 10.0 1 15.9 1 23.8 1
Birthweight NE NE NE
Low BW (<2500 g) 106  1.04 (0.72, 1.51) 14.6 0.93 (0.67, 1.28) 253 1.05 (0.80, 1.37)
Normal BW (2500 g") 102 1 15.7 1 242 1
Neonatal admission NE NS NE
Yes 9.1 0.85 (0.61, 1.18) 20.9 137 (1.09, 1.70)¢ 275 1.17 (0.96, 1.42)
No 10.7 1 15.3 1 235 1
Birth experience NS NS NS
Better than/as expected 9.4 1 143 1 20.7 1
Worse than expected 13.0 138 (112, 1.69)° 20.6 1.44 (1.20, 1.72)¢ 321 1.55 (1.37, 1.75)°
Birth satisfaction'
Median (IQR) 7 (5-9) 0.86 (0.84, 0.89)° 0.89 (0.87, 0.92)" <0.001 6 (4-9) 0.89 (0.87, 0.92)° 0.92 (0.90, 0.94)" <0.001 7 (4-9) 0.89 (0.88, 0.91)° 0.92 (0.90, 0.93) <0.001
Biopsychosocial
Physical health problem NS
Yes 23.0 233 (1.61, 3.39)° 325 220 (175, 2.76)° 134 (1.03, 1.75)°  0.027 39.2 175 (148, 2.05)° 1.24 (1.05, 1.47)" 0.012
No 9.9 1 14.8 1 1 225 1 1
Mental health problem
Yes 47.5 521 (415, 6.54)°  2.02 (149, 2.73)° <0.001 532 437 (374,510)° 194 (1.52,2.49)" <0001 543 2.69 (2.39, 3.03)° 1.48 (1.28, 1.74)" <0.001
No 9.1 1 1 12.2 1 1 20.2 1 1
Antenatal anxiety
Yes 292 3.98 (329, 4.82)° 203 (1.50,273)" <0.001 442 3.83 (3.27, 448)° 212 (1.68,2.67)° <0.001 458 258 (230,2.90)° 173 (151, 1.98)" <0.001
No 73 1 1 115 1 1 17.8 1 1
Antenatal depression
Yes 403 517 (4.27, 626)° 224 (1.61,3.11)° <0.001 556 428 (3.63,5.03)° 144 (1.10,1.88)° 0007 605 2.89 (2.55, 2.29)° 1.50 (1.28, 1.76)"  <0.001
No 7.8 1 1 13.0 1 1 20.9 1 1

NE not entered in the multivariable analysis as not significant (P > 0.1) in univariable analysis. NS entered into the multivariable analysis but not significant (P > 0.05) after adjusting for other factors. *Prevalence of postnatal depression. bRisk ratio
unadjusted (univariable association only). ‘Risk ratio adjusted. 9P value for aRR (each category). “Significant at P < 0.1. fSigniﬁcant at P < 0.05. 9170 out of 1187 (14.3%) women did not indicate whether their caesarean section was planned or
unplanned in the 2014 survey. "Country of birth for at least 1% of the participants: Germany, India, Pakistan, Poland and Romania. ‘Entered into the model as a continuous variable—median shown is for all women who took part in the surveys.

Table 2: Unadjusted and adjusted RRs (and 95% Cl) for the association between sociodemographic, pregnancy- and birth-related, and biopsychosocial risk factors and postnatal depression in the 2014, 2018 and 2020

surveys.
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Fig. 4: Forest plot to show the aRR and 95% Cls for risk factors that were associated with postnatal depression across at least two

surveys.

during pregnancy were included in the current analysis
of the 2018 and 2020 surveys, the effect of pregnancy
planning on postnatal depression was lessened and
there was only an effect of long-term physical health
problems on postnatal depression in the 2018 survey.
Therefore, the findings suggest that social support may
help to mitigate the effects of some of the other risk
factors.

In a multinational study including the UK, Ceule-
mans et al. (2021) found that having a chronic physical
or mental illness, unplanned pregnancy, smoking, and
lower perceived support emerged as risk factors for poor
mental health outcomes for pregnant and breastfeeding
women.*> Therefore, the current findings support the
existing evidence for some of the risk factors identified
in previous studies conducted during the pandemic.”
The current analysis found less consistency in the ef-
fects of the other sociodemographic and pregnancy- and
birth-related risk factors on postnatal depression.
Whereas younger age, sole or joint (but unmarried)

www.thelancet.com Vol 30 July, 2023

registration status, and Black, Asian, Mixed or Other
minority ethnicity were associated with increased risk of
postnatal depression in women who gave birth before
the pandemic (either in the 2014 or 2018 survey), only
fewer years of education was associated with increased
risk of postnatal depression in women who gave birth
during the pandemic. The only risk factor which had a
different effect in the 2020 survey compared with both
pre-pandemic surveys was leaving full-time education
aged 17-18 years, compared to leaving at 19 years or
older.

Interpretation and implications of findings

Our results suggest that almost one in four women
who gave birth during the Covid-19 pandemic experi-
enced postnatal depression six months after childbirth,
representing a significant burden among postnatal
women. The marked increase in the prevalence of
postnatal depression between 2018 and 2020 is con-
cerning. The stress, uncertainty, disruption and

11
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reduced access to services and support caused by
Covid-19, particularly during the early stages of the
pandemic, are likely to have contributed to this in-
crease. Evidence from studies of the general population
also indicates that Covid-19 had a negative impact on
mental health. The Covid-19 Mental Disorders Col-
laborators reported that, throughout 2020, the
pandemic led to a 27.6% increase in cases of major
depressive disorders globally.* Data from the nation-
ally representative UK Household Longitudinal Study
also found that mental health problems increased
markedly by over 50% in 2020 compared to
2017-2019.** Therefore, although the prevalence of
postnatal depression may have already been increasing
prior to Covid-19, the pandemic is likely to have further
negatively impacted postnatal women’s mental health
and accelerated an existing trend.

Our findings suggest that pre-existing long-term or
antenatal mental health problems place women at
increased risk of postnatal depression. For some
women, poor mental health in the postnatal period is a
continuation of symptoms that already manifested
before or during pregnancy, therefore highlighting the
value of early detection and appropriate management.
Focusing on psychotherapeutic techniques which aim to
enhance positive affects and psychological well-being
may promote resilience and prevent continuation or
exacerbation of mental health problems during the
perinatal period.”** Our findings also suggest that
symptoms of postnatal depression are evident many
months after giving birth, which again emphasises the
potential benefit of timely assessment and intervention,
and also the importance of routine follow-up and
ongoing support. There is good evidence that when
postnatal depression persists, the risks increase mark-
edly both for longer-term maternal depression and for
childhood difficulties, including the development of
depression at 18 years of age.”” Although postnatal
depression usually has its onset within the first few
months following childbirth and may persist, it can also
have its onset later into the postnatal period. Therefore,
it is important to raise awareness among new parents
about the potential onset, course and duration of this
illness.

Our findings suggest that satisfaction with childbirth
is protective against postnatal depression. It is note-
worthy that the current study did not find evidence of
association between mode of birth and postnatal
depression, which provides further support for the sig-
nificance of women’s subjective experiences and levels
of satisfaction in predicting subsequent mental health
outcomes, as opposed to their actual clinical circum-
stances.”® Greater awareness among health pro-
fessionals of the importance of women’s experiences of
childbirth, beyond having a safe and uncomplicated
delivery, should encourage better communication, sup-
port, and review. Our findings also suggest that social

support is protective against postnatal depression and
may even mitigate the effects of some of the other risk
factors, such as having an unplanned pregnancy, being a
sole parent or living separately from the baby’s other
parent, and having a long-term physical health problem.
The importance of social support to women during the
perinatal period cannot be underestimated,” and this
was highlighted by reports of the negative impact of
reduced accessibility to support networks due to Covid-
19 restrictions and social distancing measures.” For
women who have inadequate support networks or who
would benefit from additional provision, peer in-
terventions may also offer a valuable source of support
and should be valued, nurtured and encouraged by
practitioners."

The strongest risk and protective factors for postnatal
depression identified in the current study were the same
before and during the pandemic. There was some evi-
dence that the strength of the association between these
risk and protective factors and postnatal depression
decreased over time, yet there was considerable overlap
in the confidence intervals for the estimates. Therefore,
the findings suggest that the same women who were at
the greatest risk of postnatal depression prior to the
pandemic were also at the greatest risk during the
pandemic, which provides important information for
service planning and resource targeting in the event of
another pandemic.

Strengths and limitations

The strengths of this study include the large population-
based samples of women in the 2014, 2018 and 2020
surveys and the application of survey weights to increase
the representativeness of the samples and the validity of
the prevalence estimates. The availability of comparative
data from three consecutive surveys with similar sam-
pling frames before and during the Covid-19 pandemic
allows us to estimate the impact of the pandemic on
postnatal depression. A further strength is the inclusion
of a standardised measure of depression, which has a
validated cut-off point allowing comparison with other
studies in the field. Ideally, postnatal depression is
assessed via structured clinical interview but such
resource intensive and non-anonymised assessments
are unfeasible in large observational research studies,
and so the use of a valid and widely recognised self-
measurement tool is recommended.

Limitations include the differences in timing of the
measurement in the surveys: the 2014 survey recruited
women three months after childbirth, whereas the 2018
and 2020 surveys recruited women six months after
childbirth. However, there is little conclusive evidence
about the trajectory of postnatal depression; some
studies suggest rates decline throughout the postnatal
period,*>* others suggest they stay the same or even
increase.* The findings from our pilot surveys in 2016
and 2017 indicated similar rates three and six months
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after birth, hence despite the difference in the timing of
the measurements, the observed increase between the
2014 and 2018 surveys is likely to be reliable. The season
of administration also differed across the surveys and it
is possible that seasonality can affect postnatal depres-
sion.” However, the 2018 and 2020 surveys were carried
out in the autumn and spring respectively, and there is
little evidence of large differences in postnatal depres-
sion between these seasons. The cross-sectional design
of the surveys makes establishing causality difficult; it is
possible that satisfaction with birth, mental health
before and during pregnancy, and availability of support
might be assessed more negatively through a lens of
postnatal depression. The cross-sectional design also
required women to recall their mental health and peri-
natal experiences from many months earlier, hence
their reports are prone to recall bias.

The response rate to the surveys ranged from 29% to
47% and there were sociodemographic differences be-
tween the respondents and non-respondents. Although
survey weights were applied to the data to reduce the
effects of non-response bias, such statistical techniques
are limited by the weighting variables that are available
and cannot fully mitigate non-response bias. Finally, the
risk factors included in the analysis were limited to
those that were assessed in the surveys. Data on
smoking and social support were not collected in 2014
and so these factors could not be explored across all
surveys. Additional factors that have been identified as
being associated with postnatal depression in the liter-
ature, such as family history of depression and intimate
partner violence, were not included in any of the sur-
veys. Future research should include these and other
known factors as it is important to understand how they
contribute to the risk of postnatal depression in normal
times and in times of crisis. Future research should also
examine the mental health of women’s partners in this
context and the mental health of women and their
partners in the post-Covid era.

Conclusion

Analysis of data from repeated large population-based
maternity surveys in England shows that almost one in
four women who gave birth during the Covid-19
pandemic experienced postnatal depression six months
after childbirth. Prevalence of postnatal depression was
significantly higher during the pandemic compared to
pre-pandemic levels, suggesting that Covid-19 had an
important negative impact on postnatal women’s mental
health. Prevalence rates had already increased prior to the
pandemic (between 2014 and 2018), and it is possible that
Covid-19 could have accelerated an existing trend. Long-
term and antenatal mental health problems were risk
factors for postnatal depression, whereas satisfaction with
childbirth and social support were protective. These risk
and protective factors remained the same for women who
gave birth before and during the pandemic. The NICE

www.thelancet.com Vol 30 July, 2023

guidelines recommend that all women are asked about
their mental health six weeks after giving birth.** Timely
assessment, detection, intervention and follow-up are key
to supporting women at risk and women experiencing
symptoms, and it is essential that these mechanisms to
identify and support women remain in place, or ideally
are strengthened and repeated, during times of height-
ened risk such as the pandemic. The relative lack of in-
formation about the mental health of women'’s partners
in this context also needs to be redressed.

Contributors

SH, MQ and FA developed the idea for the study. SH conducted the
analysis with input from MQ, FA and GF. SH produced the first draft of
the manuscript. All authors helped interpret the results, reviewed the
draft versions of the manuscript and approved the final version.

Data sharing statement

Data are archived by the NPEU. Requests for any data access can be
made to the Director of the NPEU. Any requests will be subject to
further regulatory approval should access be required for any purposes
other than those outlined in the study protocol.

Ethical approval and consent to participate

Ethnical approval was obtained for each survey separately: the 2014
survey was approved by the Yorkshire and The Humber—Humber
Bridge NRES committee (14/YH/0065); the 2018 survey was approved
by the London Bloomsbury NRES Committee (18/LO/0271); and the
2020 survey was approved by the North West-Greater Manchester East
NRES Committee (20/NW/0426). The Ethics Committees approved the
surveys without the requirement for informed consent. Return of
partially or fully completed questionnaires was considered to imply
agreement to participate in the study and consent to use the data.

Declaration of interests
None.

Acknowledgements

Most thanks are due to the many women who responded and partici-
pated in the survey. This research was funded by the National Institute
for Health Research (NIHR) Policy Research Programme, conducted
through the Policy Research Unit in Maternal and Neonatal Health and
Care, PR-PRU-1217-21202. The views expressed are those of the authors
and not necessarily those of the NIHR or the Department of Health and
Social Care. Staff at the Office for National Statistics drew the sample
and managed the mailings but bear no responsibility for analysis or
interpretation of the data.

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.lanepe.2023.100654.

References

1  Wyszynski DF, Hernandez-Diaz S, Gordon-Dseagu V, et al. Fre-
quency and source of worries in an international sample of preg-
nant and postpartum women during the Covid-19 pandemic. BMC
Pregnancy Childbirth. 2021;21(1):768.

2 Siegel MR, Lumbreras-Marquez MI, James K, et al. Perceptions
and attitudes toward COVID-19 vaccination among pregnant and
postpartum individuals. Am ] Perinatol. 2022;29(14):1489-1495.

3 Caparros-Gonzalez RA, Alderdice F. The COVID-19 pandemic and
perinatal mental health. J Reprod Infant Psychol. 2020;38:223-225.

4 Rocca-lhenacho L, Alonso C. Where do women birth during a
pandemic? Changing perspectives on safe motherhood during the
COVID-19 pandemic. | Global Health Sci. 2020;2:e4. https://doi:10.
35500/jghs.2020.2.e4.

5 Silverio SA, De Backer K, Easter A, von Dadelszen P, Magee LA,
Sandall J. Women’s experiences of maternity service

13


https://doi.org/10.1016/j.lanepe.2023.100654
https://doi.org/10.1016/j.lanepe.2023.100654
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref1
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref1
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref1
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref1
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref2
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref2
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref2
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref3
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref3
https://doi:10.35500/jghs.2020.2.e4
https://doi:10.35500/jghs.2020.2.e4
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref5
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref5
www.thelancet.com/digital-health

Articles

14

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

reconfiguration during the COVID-19 pandemic: a qualitative
investigation. Midwifery. 2021;102:103-116.

Thapa SB, Mainali A, Schwank SE, Ganesh Acharya G. Maternal
mental health in the time of the COVID-19 pandemic. Acta Obstet
Gynecol Scand. 2020;99(7):817-818. https://doi.org/10.1111/aogs.
13894.

Howard L, Khalifeh H. Perinatal mental health: a review of prog-
ress and challenges. World Psychiatry. 2020;19(3):313-327. https://
doi.org/10.1002/wps.20769.

Bauer A, Knapp M, Parsonage M. Lifetime costs of perinatal anxiety
and depression. J Affect Disord. 2016;192:83-90. https://doi.org/10.
1016/j.ad.2015.12.005.

Chmielewska B, Barratt I, Townsend R, et al. Effects of the COVID-
19 pandemic on maternal and perinatal outcomes: a systematic
review and meta-analysis. Lancet Global Health. 2021;9(6):e759—
€772. https://doi:10.1016/S2214-109X(21)00079-6.

Yan H, Ding Y, Guo W. Mental health of pregnant and postpartum
women during the coronavirus disease 2019 pandemic: a system-
atic review and meta-analysis. Front Psychol. 2020;11:617001.
https://doi: 10.3389/fpsyg.2020.617001.

Chen Q, Li W, Xiong J, Zheng X. Prevalence and risk factors
associated with postpartum depression during the COVID-19
pandemic: a literature review and meta-analysis. Int J Environ Res
Public Health. 2022;19:2219. https://doi.org/10.3390/ijerph19042
219.

Iyengar U, Jaiprakash B, Haitsuka H, Kim S. One year into the
pandemic: a systematic review of perinatal mental health outcomes
during COVID-19. Front Psychiatry. 2021;12:674194. https://doi.
org/10.3389/fpsyt.2021.674194.

Safi-Keykaleh M, Aliakbari F, Safarpour H, et al. Prevalence of
postpartum depression in women amid the COVID-19 pandemic: a
systematic review and meta-analysis. Int | Gynecol Obstet.
2022;157(2):240-247.

Lin C, Chen B, Wang Q, Wang M, Guo S, Tao S. Association be-
tween depressive symptoms in the postpartum period and COVID-
19: a meta-analysis. | Affect Disord. 2022;320:247-253.

Shorey SY, Ng ED, Chee CYI. Anxiety and depressive symptoms of
women in the perinatal period during the COVID-19 pandemic: a
systematic review and meta-analysis. Scand ] Public Health.
2021;49:730-740.

Hessami K, Romanelli C, Chiurazzi M, Cozzolino M. COVID-19
pandemic and maternal mental health: a systematic review and
meta-analysis. ] Matern Fetal Neonatal Med. 2020;35(20):4014-4021.
https://doi.org/10.1080/14767058.2020.1843155.

Hahn-Holbrook J, Cornwell-Hinrichs T, Anaya I. Economic and
health predictors of national postpartum depression prevalence: a
systematic review, meta-analysis, and meta-regression of 291
studies from 56 countries. Front Psychiatry. 2017;8:248.

Wang Z, Liu J, Shuai H, et al. Mapping global prevalence of
depression among postpartum women. Transl Psychiatry.
2021;11:543. https://doi.org/10.1038/s41398-021-01663-6.
Harrison S, Alderdice F, Henderson ], Redshaw M, Quigley MA.
Trends in response rates and respondent characteristics in five Na-
tional Maternity Surveys in England during 1995-2018. Arch Public
Health. 2020;78:46. https://doi.org/10.1186/s13690-020-00427-w.
Redshaw M, Henderson . Safely delivered: a national survey of
women’s experience of maternity care 2014. Oxford: National Perinatal
Epidemiology Unit; 2015. ISBN 978-0-9931267-2-7.

Harrison S, Alderdice F, Henderson ], Quigley MA. You and Your
Baby: a national survey of health and care. Oxford: National Perinatal
Epidemiology Unit, University of Oxford; 2020. ISBN: 978-0-
9956854-5-1.

Harrison S, Alderdice F, McLeish J, Quigley MA. You & Your Baby:
a national survey of health and care during the 2020 Covid-19
pandemic. Nuffield Department of Population Health, University
of Oxford; 2021. Report No: 978-1-8383678-4-8.

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression:
development of the 10-item Edinburgh postnatal depression scale.
Br J Psychiatry. 1987;150(6):782-786.

Levis B, Negeri Z, Sun Y, Benedetti A, Thombs BD. Accuracy of the
Edinburgh postnatal depression scale (EPDS) for screening to
detect major depression among pregnant and postpartum women:
systematic review and meta-analysis of individual participant data.
BM]J. 2020;371:m4022. https://doi.org/10.1136/bmj.m4022.
Martin CR, Hollins Martin C, Redshaw M. The birth satisfaction
scale-revised indicator (BSS-RI). BMC Pregnancy Childbirth.
2017;17(1):277.

26
27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

45

46

Zou G. A modified Poisson regression approach to prospective
studies with binary data. Am ] Epidemiol. 2004;159(7):702-706.
StataCorp. Stata statistical software: release 17. College Station, TX:
StataCorp LLC; 2021.

Office for National Statistics (ONS). Released 9 August 2022.
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsde
athsandmarriages/livebirths /bulletins/parentscountryofbirthengla
ndandwales/2020. Accessed November 16, 2022.

Fallon V, Davies SM, Silverio SA, Jackson L, De Pascalis L,
Harrold JA. Psychosocial experiences of postnatal women during
the COVID-19 pandemic. A UK-wide study of prevalence rates and
risk factors for clinically relevant depression and anxiety. J Psychiatr
Res.  2021;136:157-166. https://doi:10.1016/j.jpsychires.2021.01.
048.

Beck CT. A meta-analysis of predictors of postpartum depression.
Nurs Res. 1996;45(5):297-303. https://doi.org/10.1097/00006199-
199609000-00008.

Redshaw M, Henderson J. From antenatal to postnatal depression:
associated factors and mitigating influences. | Womens Health.
2013;22(6):518-525. https://doi.org/10.1089/jwh.2012.4152.
Ceulemans M, Foulon V, Ngo E, et al. Mental health status of
pregnant and breastfeeding women during the COVID-19
pandemic-A multinational cross-sectional study. Acta Obstet Gyne-
col Scand. 2021;100(7):1219-1229. https://doi.org/10.1111/a0gs.
14092.

COVID-19 Mental Disorders Collaborators. Global prevalence and
burden of depressive and anxiety disorders in 204 countries and
territories in 2020 due to the COVID-19 pandemic. Lancet.
2021;398(10312):1700-1712.  https://doi.org/10.1016/S0140-6736
(21)02143-7.

Daly M, Sutin A, Robinson E. Longitudinal changes in mental
health and the COVID-19 pandemic: evidence from the UK
Household Longitudinal Study. Psychol Med. 2022;52(13):2549—
2558. https://doi:10.1017/S0033291720004432.

Mazzucchelli TG, Kane RT, Rees CS. Behavioral activation in-
terventions for well-being: a meta-analysis. J Posit Psychol.
2010;5(2):105-121. https://doi.org/10.1080/17439760903569154.
Fava GA, Guidi J. The pursuit of euthymia. World Psychiatry.
2020;19(1):40-50. PMID: 31922678; PMCID: PMC7254162 https://
doi: 10.1002/wps.20698.

Netsi E, Pearson RM, Murray L, Cooper P, Craske MG, Stein A.
Association of persistent and severe postnatal depression with child
outcomes. JAMA Psychiatry. 2018;75(3):247-253.

Dikmen-Yildiz P, Ayers S, Phillips L. Factors associated with post-
traumatic stress symptoms (PTSS) 4-6 weeks and 6 months after
birth: a longitudinal population-based study. ] Affect Disord.
2017;221:238-245.

Alhomaizi A, Alhomaizi D, Willis S, Verdeli H. Social distancing in
the era of COVID-19: a call for maintaining social support for the
maternal population. Glob Health Sci Pract. 2021;9(2):229-237.
https://doi.org/10.9745 /GHSP-D-20-00398.

MclLeish ], Harrison S, Quigley M, Alderdice F. Learning from a
crisis: a qualitative study of the impact on mothers’ emotional
wellbeing of changes to maternity care during the Covid-19
pandemic in England, using the national maternity survey 2020.
BMC Pregnancy Childbirth. 2022;22:868.

Jones CC, Jomeen J, Hayter M. The impact of peer support in the
context of perinatal mental illness: a meta-ethnography.
Midwifery. 2014;30(5):491-498. https://doi.org/10.1016/j.midw.
2013.08.003.

Vliegen N, Casalin S, Luyten P. The course of postpartum
depression: a review of longitudinal studies. Harv Rev Psychiatry.
2014;22(1):1-22.

Halbreich U, Karkun S. Cross-cultural and social diversity of
prevalence of postpartum depression and depressive symptoms.
J Affect Disord. 2006;91:97-111.

Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G,
Swinson T. Perinatal depression: a systematic review of prevalence
and incidence. Obstet Gynaecol. 2005;106(5 Pt 1):1071-1083.

Tung TH, Jiesisibieke D, Xu Q, Chuang YC, Jiesisibieke ZL.
Relationship between seasons and postpartum depression: a sys-
tematic review and meta-analysis of cohort studies. Brain Behav.
2022;12:€2583. https://doi.org/10.1002/brb3.2583.

National Institute for Health and Clinical Excellence. Antenatal and
postnatal mental health: the NICE guideline on clinical management
and service guidance; 2014 [updated February 2020] https://www.
nice.org.uk/guidance/cg192. Accessed November 21, 2022.

www.thelancet.com Vol 30 July, 2023


http://refhub.elsevier.com/S2666-7762(23)00073-X/sref5
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref5
https://doi.org/10.1111/aogs.13894
https://doi.org/10.1111/aogs.13894
https://doi.org/10.1002/wps.20769
https://doi.org/10.1002/wps.20769
https://doi.org/10.1016/j.jad.2015.12.005
https://doi.org/10.1016/j.jad.2015.12.005
https://doi:10.1016/S2214-109X(21)00079-6
https://doi:%2010.3389/fpsyg.2020.617001
https://doi.org/10.3390/ijerph19042219
https://doi.org/10.3390/ijerph19042219
https://doi.org/10.3389/fpsyt.2021.674194
https://doi.org/10.3389/fpsyt.2021.674194
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref13
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref13
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref13
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref13
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref14
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref14
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref14
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref15
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref15
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref15
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref15
https://doi.org/10.1080/14767058.2020.1843155
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref17
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref17
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref17
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref17
https://doi.org/10.1038/s41398-021-01663-6
https://doi.org/10.1186/s13690-020-00427-w
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref20
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref20
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref20
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref21
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref21
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref21
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref21
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref22
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref22
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref22
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref22
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref23
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref23
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref23
https://doi.org/10.1136/bmj.m4022
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref25
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref25
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref25
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref26
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref26
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref27
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref27
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/bulletins/parentscountryofbirthenglandandwales/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/bulletins/parentscountryofbirthenglandandwales/2020
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/livebirths/bulletins/parentscountryofbirthenglandandwales/2020
https://doi:10.1016/j.jpsychires.2021.01.048
https://doi:10.1016/j.jpsychires.2021.01.048
https://doi.org/10.1097/00006199-199609000-00008
https://doi.org/10.1097/00006199-199609000-00008
https://doi.org/10.1089/jwh.2012.4152
https://doi.org/10.1111/aogs.14092
https://doi.org/10.1111/aogs.14092
https://doi.org/10.1016/S0140-6736(21)02143-7
https://doi.org/10.1016/S0140-6736(21)02143-7
https://doi:10.1017/S0033291720004432
https://doi.org/10.1080/17439760903569154
https://doi:%2010.1002/wps.20698
https://doi:%2010.1002/wps.20698
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref37
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref37
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref37
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref38
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref38
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref38
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref38
https://doi.org/10.9745/GHSP-D-20-00398
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref40
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref40
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref40
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref40
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref40
https://doi.org/10.1016/j.midw.2013.08.003
https://doi.org/10.1016/j.midw.2013.08.003
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref42
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref42
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref42
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref43
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref43
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref43
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref44
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref44
http://refhub.elsevier.com/S2666-7762(23)00073-X/sref44
https://doi.org/10.1002/brb3.2583
https://www.nice.org.uk/guidance/cg192
https://www.nice.org.uk/guidance/cg192
www.thelancet.com/digital-health

	The impact of the Covid-19 pandemic on postnatal depression: analysis of three population-based national maternity surveys  ...
	Introduction
	Methods
	Design and sample
	Choice of primary measure
	Explanatory risk factors
	Statistical analysis
	Role of the funding source

	Results
	Baseline characteristics
	Prevalence of postnatal depression in the 2014, 2018 and 2020 surveys
	Factors associated with postnatal depression

	Discussion
	Summary of main findings
	Interpretation and implications of findings
	Strengths and limitations
	Conclusion

	ContributorsSH, MQ and FA developed the idea for the study. SH conducted the analysis with input from MQ, FA and GF. SH pro ...
	Data sharing statementData are archived by the NPEU. Requests for any data access can be made to the Director of the NPEU.  ...
	Ethical approval and consent to participateEthnical approval was obtained for each survey separately: the 2014 survey was a ...
	Declaration of interests
	Acknowledgements
	Appendix A. Supplementary data
	References


