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Abstract

Background: Identifying women with perinatal anxiety is important in order to provide timely support and prevent
adverse outcomes. Self-report instruments are commonly used in maternity settings. An alternative is to ask women
directly whether they self-identify as having anxiety. We examine the agreement between self-reported and self-
identified anxiety at 3 months postpartum and compare the characteristics of women with self-reported and self-
identified anxiety.

Methods: A secondary analysis of national maternity surveys conducted in 2014 in England and Northern Ireland
was conducted. Self-reported anxiety was assessed using the Edinburgh Postnatal Depression Scale anxiety subscale
(EPDS-3A). Agreement between self-reported and self-identified anxiety was measured using Cohen’s kappa. Logistic
regression was used to identify characteristics of women in each group.

Results: In our sample of 6752 women, 14.2% had self-reported anxiety, 5.9% had self-identified anxiety and 3.5%
were positive on both measures. Among those with self-identified anxiety, 58.1% also had self-reported anxiety.

Of those with self-reported anxiety, 24.4% also had self-identified anxiety. Statistical agreement between the two
measures was minimal with Cohen’s kappa 0.283 at an EPDS-3A threshold of >6. Among both self-identified and self-
reported anxiety groups, psychological factors were the strongest associated factors. Women with self-reported anxi-
ety had higher odds of being from Northern Ireland (OR 1.81); having a mixed or unhappy reaction to the pregnancy
(OR 1.65); living without a partner (aOR 1.37); and antenatal depression (@OR 1.32). Women with self-identified anxiety
had higher odds of physical problems (OR 1.84); and being of Black or minority ethnicity (OR 0.39).

Conclusions: Asking postnatal women directly whether they self-identify as having anxiety identifies a different

group of women from those who score highly on self-report measures. Women with self-identified anxiety may ben-
efit from further follow-up and support.
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prevalence between 18 and 25% in pregnancy and 15%
postnatally [2, 3]. These estimates are based on meta-
analyses which include heterogeneous studies with
diverse populations and different assessment methods.
Evidence suggests “true” prevalence varies broadly across
samples and pooled estimates from meta-analyses mask
significant variation between settings [3]. Early identi-
fication of women with anxiety is important in order to
minimise suffering and distress for women and prevent
adverse outcomes for their infants. However, the diag-
nosis of perinatal anxiety is often challenging [1]. The
gold standard for identifying anxiety is through a clini-
cal interview administered by a trained health profes-
sional to diagnose the presence of an anxiety disorder
[4]. However, clinical interviews are time-consuming
and resource-intense and as such not always a feasible
or appropriate means of identifying women with anxiety,
especially in non-specialist services such as maternity
care. Alternative approaches are therefore required to
identify women with anxiety in maternity settings.

The most commonly used method of identifying
women with anxiety in maternity care settings is self-
report instruments. These instruments screen for the
presence of anxiety symptoms. They have validated cut-
off points: scores above this threshold may indicate the
presence of an anxiety disorder and anyone scoring above
the cut-off requires further investigation in the form of
a clinical interview to confirm a diagnosis of anxiety dis-
order. This is the approach adopted in the United King-
dom, for example, where the National Institute for Health
and Care Excellence (NICE) recommends all pregnant
women are asked case-finding questions for anxiety and
those who answer ‘yes’ to both questions are referred for
a clinical interview [5, 6]. However, access to specialist
perinatal mental health teams is not consistent across the
UK and in some settings, further investigation of women
who score above the threshold may be limited due to a
lack of resources or insufficient maternal mental health
service capacity. In these contexts, self-report measures
are sometimes used in isolation with women scoring
above the threshold considered to have ‘anxiety” without
any further investigation. This is problematic as it over-
looks the importance of clinical judgement and details
around the onset, course and duration of anxiety symp-
toms as well as the extent to which symptoms impact
upon daily life [1]. Evidence shows that anxiety symptoms
and scores and the extent of distress changes over time,
with differences seen between antenatal and postnatal
periods and particularly around the time of birth. Self-
report measures provide only a snapshot in time; unless
they are administered repeatedly, they may capture an
atypical timepoint or transient symptoms. While this
limitation also applies to other methods of case-finding,
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self-report measures are particularly prone as a result
of their reliance on a rigid timeframe and cut-off value.
Finally, there is cultural variation in the experience of
anxiety, and self-report measures may be inadequate
for capturing anxiety symptoms when used in contexts
or populations that differ from the setting in which the
instruments were developed [7, 8].

Another alternative to identifying women with anxi-
ety is through a direct question asking women whether
they self-identify as having anxiety. This offers a different
insight from self-report instruments. The direct ques-
tion elicits women’s own views with an emphasis on the
subjective experience of anxiety as a whole rather than
on the symptoms which constitute the disorder. Little
is known about the utility and reliability of self-identi-
fied anxiety. In order to explore this, we use data from
the National Maternity Surveys (NMS) in England and
Northern Ireland to directly compare self-identified anxi-
ety and self-reported anxiety among postnatal women.
A previous analysis of the survey data compared self-
identified and self-reported depression and found that,
although they were related, statistical agreement between
the two measures was minimal [9]. The current study
aims to (i) determine the prevalence of self-identified and
self-reported anxiety; (ii) establish the extent of agree-
ment between these two measures; and (iii) compare the
socio-demographic, clinical and psychological charac-
teristics of women with self-identified anxiety and those
with self-reported anxiety.

Methods

Study setting and participants

This is a secondary analysis of two cross-sectional data-
sets from the United Kingdom: England’s National Sur-
vey of Women’s Experience of Maternity Care 2014 and
the Northern Ireland Survey of Women’s Experience of
Maternity Care 2014. These surveys and datasets have
been described in detail previously [10, 11]. Women were
identified through birth registrations in England and
Northern Ireland (Fig. 1). In England a random sample of
10,000 women who gave birth during a two-week period
in January 2014 was selected. In Northern Ireland all
women who gave birth between October and December
2014 were selected (# =6123). Questionnaires were sent
to women 3 months after they had given birth. Ques-
tions covered clinical events and care during pregnancy,
labour, birth and the postnatal period and included self-
identified physical and mental health outcomes. Women
whose babies had died and those aged under 16years
were excluded. Reminders and additional question-
naires were sent two, four and eight weeks after the origi-
nal mailing [12]. The questionnaire was also available
online. Women did not receive any payment or incentive
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for completing the questionnaire. Usable response rates
(excluding undeliverable questionnaires) were 47%
(n =4571) in England and 45% (n =2722) in Northern
Ireland [10, 11]. Across both surveys, respondents were
more likely to be older, married and living in the least
deprived areas when compared with non-respondents
[10, 11]. This response pattern is in keeping with previous
surveys [13-15].

Assessments
The survey assessed both self-identified anxiety and self-
reported anxiety. Self-identified anxiety was assessed
using a single, direct question worded as follows: ‘Did
you experience anxiety [10 days / 1 month / 3 months]
after the birth of your baby?. As the survey was admin-
istered at 3 months postpartum, the questions on anxi-
ety at 10 days and 1 month postpartum relied on women’s
recall. Responses were coded separately for each of the
three time points. In addition, two composite variables
were created: women who answered ‘yes’ at least once
(either at 10 days, 1 month or 3 months post-partum)
were classified as having any self-identified anxiety, and
women who answered ‘yes’ at all three time points were
classified as having persistent self-identified anxiety.
Self-reported anxiety was assessed using the Edinburgh
Postnatal Depression Scale (EPDS) anxiety subscale. The
EPDS is an established and validated tool for the identifi-
cation of depression and anxiety symptoms in perinatal
women [16]. The tool consists of ten items each scored
0-3; higher scores indicate a greater severity of symp-
toms. Three items on the EPDS are known as the anxi-
ety subscale (EPDS-3A) because of the loading of these
factors with anxiety symptoms [17-20]. These items are:
“I have blamed myself unnecessarily when things went
wrong” (item 3); “I have been anxious or worried for no
good reason” (item 4); and “I have felt scared or pan-
icky for no very good reason” (item 5) [16]. In the sur-
vey, women were asked to complete the full (ten item)
version of the EPDS. However the current analysis was
limited to responses to the three anxiety subscale items.
In previous work, a threshold of >6 on the anxiety sub-
scale has been found to maximise sensitivity and speci-
ficity for anxiety disorder among a sample of postpartum
women in Australia [21]. This threshold was selected for
the main analyses in the current paper. We also assessed

the effect of applying thresholds of >5 and > 7 in explora-
tory analyses.

The presence of the physical symptoms including pain-
ful stitches, incontinence and painful sexual intercourse
was assessed by asking women if they experienced these
at 10 days, 1 month or 3 months postpartum. Women
were also asked whether they experienced depression,
fatigue, sleep problems or post-traumatic stress disor-
der (PTSD)-type symptoms. PTSD-type symptoms were
defined as experiencing any two of the following concur-
rently at 10 days, 1 month or 3 months postpartum: flash-
backs, relationship problems and difficulty concentrating.
Finally, women were asked whether they had experienced
or sought help from a midwife or doctor for anxiety or
depression during pregnancy. Those who answered ‘yes’
to experiencing or seeking help for either condition were
defined as having experienced antenatal depression and
antenatal anxiety [22].

Statistical analysis

Datasets were cleaned and prepared individually before
merging. The proportion of women with self-identified
anxiety at 10 days, 1 month and 3 months postpartum
were calculated. The proportion of women with self-
reported anxiety was defined as those with EPDS-3A
scores >6 at 3 months postpartum. We also assessed the
proportion of women with EPDS-3A scores >5 and >7 to
explore the impact of applying a lower or higher thresh-
old. The extent of agreement between self-identified anx-
iety and self-reported anxiety at 3 months post-partum
was explored by calculating the proportion of women
with self-identified anxiety who also had self-reported
anxiety and, conversely, the proportion of those with
self-reported anxiety who also had self-identified anxi-
ety. Self-identified anxiety at 3 months postpartum was
selected for comparison because this assessed anxiety at
the time of survey administration and provided a direct
comparison with the self-reported EPDS-3A scores.
Agreement between the two measures was quantified
using Cohen’s kappa coefficient which takes into account
the possibility of agreement occurring by chance [23].
Kappa coefficients were rated as: no agreement (0—0.20);
minimal (0.21-0.39); weak (0.40-0.59); moderate (0.60—
0.79); strong (0.80—0.90); and almost perfect (>0.90) [23].
Logistic regression was used to identify demographic,
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clinical and psychological characteristics of women with
self-identified anxiety and those with self-reported anxi-
ety. Variables statistically significantly associated with the
outcome in univariable analyses at p <0.10 were retained
for inclusion in the multivariable model. Variables were
tested for collinearity using the test for pairwise correla-
tion; when pairs of variables were strongly (correlation
coefficient>0.8) and significantly (p <0.05) correlated,
only one was retained for the multivariable model. Full-
case analysis was used. All analyses were conducted using
STATA version 15.

Results

Baseline characteristics of the sample of 7300 partici-
pating women have been published previously [9]. Over
half (56.5%) of participants were aged 30—39years, most
(85.9%) had attended full-time education until over
17 years of age, 20.2% were born outside of the UK, 10.9%
were of minority ethnic background and 49.1% were pri-
miparous. EPDS data and the self-identified anxiety item
were complete for 6752 women (92.5%); all subsequent
analyses are limited to these complete cases.

Prevalence of self-identified and self-reported anxiety

Table 1 summarises the prevalence of self-identified anxi-
ety and self-reported anxiety. At 3 months post-partum,
5.9% (401/6752) of women had self-identified anxiety,
14.2% (957/6752) had self-reported anxiety and 3.5%
(233/6752) were positive on both methods. Women with
self-identified anxiety at 3 months had mean EPDS-3A
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scores of 5.7 (median 6, interquartile range 5-7) com-
pared with mean scores of 2.7 (median 2, interquartile
range 1-4; p <0.01) among women without self-identi-
fied anxiety.

Agreement between self-identified anxiety

and self-reported anxiety

Table 2 summarises the agreement between self-iden-
tified and self-reported anxiety. Among those with self-
identified anxiety at 3 months postpartum, 58.1% had
EPDS-3A scores >6. Of those with EPDS-3A scores >6,
24.4% had self-identified anxiety. Statistical agreement
between the two measures was minimal with Cohen’s
kappa coefficients of 0.224. 0.283 and 0.324 for cut-offs
of >5, >6 and >7, respectively. Figure 2 shows the chang-

ing overlap between measures with increasing EPDS
thresholds.

Factors associated with self-identified anxiety

and self-reported anxiety

Table 3 presents the socio-demographic, obstetric and
psychological characteristics of women with self-identi-
fied anxiety and those with self-reported anxiety. In the
multivariable logistic regression analysis, the following
variables were statistically significantly associated with
both self-identified and self-reported anxiety: postpar-
tum PTSD-type symptoms (adjusted odds ratio [aOR]
5.12 in self-identified; 2.14 in self-reported); antenatal
anxiety (aOR 3.11 in self-identified; 2.24 in self-reported);
postpartum depression (aOR 2.23 in self-identified; 2.54

Table 1 Proportion and mean EPDS anxiety subscale (EPDS-3A) scores of women with self-identified and self-reported anxiety

(N=6752)
Definition Proportion Mean EPDS-3A score
% (n) Mean (median; IQR)
Self-identified anxiety
Anxiety at 10days postpartum? 19.8 (1334) 45 (5;3-6)
Anxiety at 1 month postpartum?® 11.9 (803) 5.0 (5;4-6)
Anxiety at 3 months postpartum? 5.9 (401) 5.7 (6;,5-7)
Any anxiety” 25.1 (1693) 46 (5;3-6)
Persistent anxiety® 3.8 (255) 59 (6; 5-7)
Self-reported anxiety
EPDS-3A score >5 24.2 (1637) 5.9 (6; 5-6)
EPDS-3A score >6 14.2 (957) 6.6 (6;6-7)
EPDS-3A score >7 55(372) 7.6 (7;7-8)
Both
Self-identified and self-reported anxiety (EPDS-3A >5) 4.5 (303) 6.6 (6;6-7.5)
Self-identified and self-reported anxiety (EPDS-3A >6) 3.5(233) 7.1 (7;6-8)
Self-identified and self-reported anxiety (EPDS-3A >7) 2.1 (140) 7.8(8;7-8)

@ Assessed at 3 months postpartum
b Self-identified anxiety at least once at 10days, 1 month or 3 months post-partum
¢ Self-identified anxiety at 10days, 1 month and 3 months post-partum
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Table 2 Agreement between postnatal self-identified anxiety and self-reported anxiety at different cut-offs of the EPDS anxiety

subscale (EPDS-3A)

Proportion with self-identified anxiety

Proportion with self-reported anxiety

Self-identified anxiety

Self-reported anxiety

EPDS-3A>5:18.6% (304/1637)
EPDS-3A>6: 24.4% (233/957)
EPDS-3A>7:37.6% (140/372)

EPDS-3A>5:75.8% (304/401)
EPDS-3A >6:58.1% (233/401)
EPDS-3A>7:34.9% (140/401)

EPDS-3A cut-off 25

EPDS-3A cut-off 26
3%
(n=233) .
7z -7 = ~
N
AY
\
2% 1%
(n=168) (n=724) !
/7
4
N ~ - 4
83%
(n=5627)

EPDS-3A cut-off 27
2%
(n=140)
-~ N
N
3% \
4% (n=232),
(n=261) 7
~ e 4
91%
(n=6119)

Self-identified anxiety
Self-reported anxiety

Fig. 2 Overlap between self-identified anxiety and self-reported anxiety at different cut-offs of the EPDS anxiety subscale (EPDS-3A)

in self-reported); fatigue (aOR 1.99 in self-identified;
1.71 in self-reported); and sleep problems (sleep prob-
lems (aOR 1.93 in self-identified; 1.78 in self-reported).
The following variables were significantly associated
only with self-identified anxiety: physical problems (aOR
1.84); being of Black or minority ethnicity (BME) back-
ground (aOR 0.39). The following factors were associated
only with self-reported anxiety: being a Northern Ireland
survey respondent (compared with England respond-
ent; aOR 1.81); having a mixed or unhappy reaction to
the pregnancy (aOR 1.65); living without a partner (aOR
1.37); and antenatal depression (aOR 1.32). Among both
self-identified and self-reported anxiety groups, psycho-
logical factors were the strongest associated factors.

Discussion

Our findings highlight important differences between
two approaches to identify women with anxiety. We com-
pared the use of a single, direct question asking women
whether they self-identify as having anxiety against a
self-report measure of anxiety using the EPDS-3A. In
our sample of postnatal women in England and Northern

Ireland, at 3 months postpartum 5.9% of women had
self-identified anxiety, 14.2% had self-reported anxiety
using an EPDS-3A cut-off of >6, and 3.5% were positive
on both measures. Approximately half (58.1%) of those
with self-identified anxiety also had self-reported anxiety,
while a quarter (24.4%) of those with self-reported anxi-
ety also had self-identified anxiety. Despite this overlap,
the overall statistical agreement was minimal suggesting
that the two approaches to assessing anxiety identify dif-
ferent groups of women.

The prevalence of self-reported anxiety of 14.2% at
3months postpartum is in line with previous estimates
[2, 3]. The declining proportion of women with self-
identified anxiety during the first 3 months postpartum
is encouraging and follows the trend in self-identified
postnatal depression reported in an earlier analysis [9].
More concerning are the low levels of self-identified anxi-
ety and the minimal agreement between the two meas-
ures. We found similarly low levels of agreement in our
previous analysis of depression measures in this sample,
in which 6.1% had self-identified depression, 9.1% had
self-reported depression and only 2.8% were positive
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Table 3 Socio-demographic, obstetric and psychological characteristics of women with and without self-identified anxiety and self-
reported anxiety (EPDS-3A scores >6)

Self-identified anxiety Self-reported anxiety (EPDS-3A score >6)
Anxiety No anxiety uOR (95% Cl) aOR (95% ClI) EPDS-3A>6 EPDS-3A<6 uOR (95% Cl) aOR (95% CI)°
(N=401) (N=6351) (N=957) (N =5795)
n (%) n (%) n (%) n (%)
Socio-demographic factors
Age -
<20years 4(34) 114 (96.6) 0.54 (0.20-1.49) 24(20.3) 94 (79.7) 1.69 (1.07-2.67)
20-29years 131 (5.7) 2177 (94.3) 093 (0.75-1.16) 368 (15.9) 1940 (84.1) 1.26 (1.09-1.45)
30-39years 238 (6.1) 3689(939)  Ref 515(13.1) 3412 (86.9) Ref
> 40vyears 28 (7.0) 371(93.0) 1.17 (0.78-1.76) 50(12.5) 349 (87.5) 0.95 (0.70-1.29)
Education - -
<16years 47 (5.1) 882 (94.9) 0.82(0.60-1.12) 150 (16.2) 779 (83.8) 1.20 (0.99-1.45)
> 17years 353(6.1) 5421(939)  Ref 800 (13.9) 4974 (86.1) Ref
Ethnicity -
White British 376 (6.3) 5616 (93.7)  Ref Ref 840 (14.0) 5152 (86.0) Ref
BME 22(3.5) 614 (96.5) 0.54 (0.35-0.83) 0.39(0.24-0.61) 100 (15.7) 536 (84.3) 1.14(0.91-1.43)
Birth country -
UK 341 (6.3) 5043 (93.7)  Ref 769 (14.3) 4615 (85.7) Ref
Outside UK 52(43) 1159 (95.7)  0.66 (0.49-0.89) 168 (13.9) 1043 (86.1) 0.97 (0.81-1.16)
Help with English -
Does not need help 394 (6.0) 6124 (94.0)  Ref 923 (14.2) 5595 (85.8) Ref
Needs help 2(1.1) 173(98.9) 0.18 (0.04-0.73) 25(143) 150 (85.7) 1.01 (0.66-0.55)
Living with partner -
With partner 354 (6.0) 5561 (94.0)  Ref 777 (13.1) 5138 (86.9) Ref Ref
Without partner 47 (5.6) 790 (94.4) 0.93 (0.68-1.28) 180 (21.5) 657 (78.5) 1.81(1.51-2.17) 1.37(1.11-1.69)
Survey country -
England 246 (5.9) 3932(94.1)  Ref 557(13.3) 3621 (86.7) Ref Ref
Northern Ireland 155 (6.0) 2419(94.0)  1.02(0.83-1.26) 400 (15.5) 2174 (84.5) 1.20(1.04-1.37) 1.81(1.52-2.15)
Obstetric factors
Parity -
Primiparous 165 (6.3) 2440 (93.7)  Ref 380 (14.6) 2225 (854) Ref
Multiparous 233(58) 3794 (94.2)  0.91(0.74-1.12) 555(13.8) 3472 (86.2) 0.94(0.81-1.08)
Planned pregnancy - -
Planned 306 (5.8) 4936 (94.2)  Ref 288(19.7) 1173 (80.3) Ref
Unplanned 94 (6.4) 1367(93.6)  1.11(0.87-1.41) 661 (12.6) 4581 (87.4) 0.70 (1.46-1.98)
Reaction to pregnancy -
Happy 306 (5.5) 5279(94.5)  Ref 680 (12.2) 4905 (87.8) Ref Ref
Mixed or unhappy 91(82) 1025(91.9)  1.53(1.20-1.95) 261 (234) 855 (76.6) 2.20(1.88-2.58) 1.65(1.37-1.97)
Birth as expected -
As expected 99 (4.8) 1948 (952)  Ref 254 (12.4) 1793 (87.6) Ref
Better than expected 144 (5.1) 2695 (94.9)  1.05(1.49-2.52) 364 (12.8) 2475 (87.2) 1.04 (0.87-1.23)
Worse than expected 148 (9.0) 1506 (91.0)  1.93(0.81-1.37) 310(18.7) 1344 (81.3) 1.63 (1.36-1.95)
Chronic condition in pregnancy - -
No 339(5.6) 5770(94.4)  Ref 837(13.7) 5272 (86.3) Ref
Yes 58(10.1) 516 (89.9) 1.91 (1.43-2.56) 111(19.3) 463 (80.7) 1.51(1.21-1.88)
Pregnancy complications - -
No 265 (5.5) 4562 (94.5)  Ref 657 (13.6) 4170 (86.4) Ref
Yes 126 (7.1) 1661(93.0)0  1.31(1.05-1.63) 283(15.8) 1504 (84.2) 1.19(1.03-1.39)
Delivery - -
Normal vaginal 201(5.3) 3599 (94.7)  Ref 495 (13.0) 3305 (87.0) Ref
Instrumental 64 (6.3) 952 (93.7) 1.20 (0.90-1.61) 157 (15.5) 859 (84.5) 1.22(1.00-1.48)
Planned CS 61(6.9) 822(93.1) 1.33(0.99-1.79) 129 (14.6) 754 (85.4) 1.14 (0.93-1.41)
)

Emergency CS 387(7.5) 758 (92.5) 1.44 (1.07-1.94) 139(17.0 680 (83.0) 1.36(1.11-1.68)
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Table 3 (continued)
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Self-identified anxiety

Self-reported anxiety (EPDS-3A score >6)

Anxiety No anxiety uOR (95% Cl) aOR (95% ClI) EPDS-3A>6 EPDS-3A<6 uOR (95% Cl) aOR (95% CI)°
(N=401)* (N=6351) (N=957) (N=5795)
n (%) n (%) n (%) n (%)
NICU admission - -
No 319(5.8) 5191(94.2)  Ref 768 (13.9) 4742 (86.1) Ref
Yes 55(8.2) 620 (91.9) 1.44 (1.07-1.94) 116(17.2) 559 (82.8) 1.28 (1.03-1.59)
Physical problems PP -
No 22(20) 1095(98.0)  Ref Ref 91(82) 1026 (91.8) Ref
Yes 379 (6.7) 5256(933) 3.59(2.32-5.54) 1.84(1.14-2.96) 866 (15.4) 4769 (84.6) 2.05(1.63-2.57)
Psychological factors
Antenatal depression -
No 333(5.3) 5990 (94.7)  Ref 800 (12.7) 5523 (87.4) Ref Ref
Yes 68 (15.9) 361 (84.1) 3.39(2.56-4.49) 127 (36.6) 272 (634) 3.98(3.23-4.92) 1.32(1.01-1.73)
Antenatal anxiety
No 240 (4.1) 5654 (95.9)  Ref Ref 660 (11.2) 5234 (88.8) Ref Ref
Yes 161(188) 697 (81.2) 5.44 (4.39-6.74) 3.11(245-394) 297 (34.6) 561 (65.4) 4.20 (3.57-4.94) 2.24(1.83-2.75)
Fatigue 3m PP
No 3095(976) 77 (24) Ref Ref 247 (7.8) 2925(92.2) Ref Ref
Yes 3256(909) 324(9.1) 4.00 (3.10-5.15) (1.99(1.50-263) 710(19.8) 2870 (80.2) 2.93(2.51-3.42) 1.71(1.45-2.03)
Depression 3m PP
No 153(3.2) 4599 (96.8)  Ref Ref 446 (9.4) 4306 (90.6) Ref Ref
Yes 248 (12.4) 1752 (87.6) 4.25(3.45-5.24) 223(1.76-281) 511 (25.6) 1489 (74.4) 3.31(2.88-3.81) 2.54(2.13-3.04)
Sleep problems 3m PP
No 277 (4.6) 5763 (954)  Ref Ref 712(11.8) 5328(88.2) Ref Ref
Yes 124(174) 588 (82.6) 4.39 (3.49-5.51) 193(148-250) 245 (34.4) 467 (65.6) 3.93(3.30-4.67) 1.78(1.45-2.17)
PTSD symptoms 3 m PP
No 262 (44) 5755(95.6)  Ref Ref 690 (11.5) 5327 (88.5) Ref Ref
Yes 139(189) 596 (81.1) 5.12 (4.10-6.40) 225(1.75-290) 267 (36.3) 468 (63.7) 4.40 (3.72-5.22)  2.14(1.76-2.60)

Bold denotes statistical significance at p <0.10 for univariable analysis (UOR) and p < 0.05 for multivariable analysis (aOR)
Abbreviations: aOR adjusted odds ratio, BVIE Black or minority ethnic, CS Caesarean section, EPDS-3A Edinburgh Postnatal Depression Scale (anxiety subscale), m
month, NICU neonatal intensive care unit, PP postpartum, PTSD Post-Traumatic Stress Disorder, uOR unadjusted odds ratio

? Number who responses to each item varies; some variables may not add up to total denominator
b Adjusted odds ratio shown for variables statistically significantly (p <0.10) associated with the outcome in univariable analysis
¢ Not included in multivariable regression model doe self-reported anxiety due to small numbers

on both measures [9]. Low rates of self-identified anxi-
ety in our current analysis could suggest low awareness
of the symptoms which constitute anxiety. In the post-
natal period, feelings of worry and uncertainty are com-
mon and women may blame themselves during difficult
periods. Women may experience symptoms of anxiety
— which are captured by the EPDS-3A — but not recog-
nising them as unusual and not attributing them to anxi-
ety. Understanding of perinatal anxiety is variable even
among healthcare professionals, and programmes of
education — for midwives, obstetricians or general prac-
titioners, for example — may have a limited or inconsist-
ent inclusion of perinatal mental health issues [6]. There
also remains uncertainty around what constitutes ‘risk’
and the need for additional care in pregnancy. Women
experiencing anxiety may also under-report this on the
self-identification measure due to fear of being judged or

worry that this would be considered a sign of poor par-
enting [24, 25]. Answering ‘yes’ to the individual symp-
toms of anxiety as elicited by the EPDS — which women
may or may not associate with anxiety — may be per-
ceived as more acceptable than self-identifying as having
anxiety. This was reported by a qualitative study of peri-
natal women in the UK which found that some women
welcomed the less personal means of disclosure offered
by screening tools [26].

Conversely, the discrepancy in prevalence of self-identi-
fied and self-reported anxiety may be a result of the EPDS-
3A over-estimating the number of women with significant
anxiety. For some women, anxiety symptoms are brief and
short-lived and the EPDS-3A may be capturing symptoms
which in fact are only transient and not indicative of an
anxiety disorder. The binary nature of cut-offs on self-report
measures such as the EPDS means that care must be taken
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in establishing the appropriate cut-off. Our exploratory
analyses illustrate how decreasing the EPDS-3A threshold
resulted in a greater overlap between women with raised
EPDS scores and those who self-identified as anxious. As
with all screening instruments, the optimal threshold of the
EPDS-3A varies according to culture, geographical contexts
and participant characteristics [27]. In a study of antenatal
women in Australia, for example, Swalm et al. (2010) found
an EPDS-3A cut-off of >4 best captured the top quartile
of their population [18]. However, lowering the threshold
risks identifying women with subclinical anxiety who do not
need the same level of clinical follow-up or support as those
with higher scores. This is not always appropriate and risks
overwhelming mental health services. Rather, women with
lower scores might benefit from a different type of support
intervention and preventative education for future pregnan-
cies. While we have focused on the identification of women
with anxiety in clinical settings, it is important to note that
standardised self-report measures have a significant role
to play in research on maternal mental health, especially
in population-based studies that contribute to identifying
needs and maternity care provision planning more broadly.
Psychosocial factors including antenatal depression,
antenatal anxiety, postnatal fatigue, sleep problems and
PTSD-type symptoms were strongly associated with both
self-identified and self-reported anxiety. These associa-
tions are unsurprising and suggest that women with anxi-
ety experience a cluster of symptoms. Overlap between
anxiety and depressive symptoms is common and co-
morbidity between the two disorders is high; similarly,
overlap between anxiety and PTSD-type symptoms is
also high [28, 29]. The higher levels of self-reported anxi-
ety among Northern Irish women may reflect a higher
prevalence of mental disorders among the general pop-
ulation: a Northern Ireland Health Survey conducted in
2014-2015 reported a 25% higher prevalence of mental
health disorders than England, with higher prevalence
among women than men [30]. Women from a BME
background were less than half as likely as White British
women to self-identify as having anxiety. This is concern-
ing given that across many settings, higher prevalence of
perinatal mental disorders are seen among marginalised
and minority groups [31, 32]. The small number of BME
mothers in our sample means that this finding must be
interpreted with caution, but nevertheless the low levels
of self-identified anxiety combined with EPDS-3A scores
similar to non-BME women may indicate that BME
groups are particularly unlikely to attribute anxiety symp-
toms to anxiety. There may be less information available
among BME groups around what constitutes anxiety or
greater levels of fear and perceived stigma over reporting
anxiety [32, 33]. Our findings suggest that BME women
experiencing anxiety might be more likely to be identified
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through a self-report measure such as the EPDS, which is
less obviously about anxiety, rather than through a direct
question about anxiety. Care must be taken, however, to
ensure that self-report measures used are culturally-sen-
sitive, appropriate and valid [33].

Women who score above the EPDS-3A cut-off but do
not self-identify as having anxiety may be experiencing
clinically significant anxiety, even though they may not
recognise their symptoms as such. These women require
further assessment which could be in the form of a clini-
cal interview or using a tool such as the Generalised
Anxiety Disorder (GAD-7) scale, the latter ideally being
administered at two separate time points [34]. Women
who self-identify as having anxiety but score below the
EPDS threshold are also likely to benefit from some form
of follow-up and support. These women may be feeling
overwhelmed during what can be a challenging transition
period. Creating an opportunity for health professionals
to verbally ask women directly whether they feel anxious
may enable more women with anxiety to be identified.
There may be further benefits to such a direct approach;
for example, it may provide an opportunity for the health
professional to ask follow-up questions, understand any
underlying contributors to the anxiety, respond empa-
thetically and give appropriate advice and support. This
could be especially important in settings where uptake
of referral to formal mental health support is low. What
women think about their mental health status matters;
regardless of their scores on screening instruments,
women who feel they are experiencing anxiety should
have the opportunity to further discuss their symptoms
and needs. Follow-up might be by a health professional
or through repeat screening at a second timepoint. While
for some women formal counselling or mental health
support might be appropriate, for others referral to non-
clinical, self-help or peer support interventions may be
more suitable. Finally, the antenatal period also offers
an opportunity to raise issues around perinatal mental
health during antenatal education sessions [35]. Ensuring
that women have family and community support in place
to help them navigate this transition time is important
and will help confirm that their concerns, worries and
symptoms are recognised, validated and addressed.

Strengths and limitations

This paper’s strength is the population-based design which
enables the experiences of a wide range of women to be
captured. A limitation is the survey response rate of 47%
in England and 45% in Northern Ireland, and the under-
representation of women from marginalised groups, those
living in poverty and those born outside of the UK [10, 11].
Previous research has highlighted these groups as being at
higher risk of poor perinatal mental health and our analyses
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may have missed important associations. The data was
collected in 2014, and prevalence and associations identi-
fied in our analyses may be different from current trends.
Although we define our outcome as anxiety at 3 months
post-partum, the questionnaire reminders required for
some women and the lag in time between women receiv-
ing and completing their questionnaires means that women
may have been between three and 6 months post-partum
when responding. Finally, we were unable to explore the
accuracy of either anxiety measure as there was no diag-
nostic interview against which to compare them. However,
for the current analysis we were interested in comparing a
self-report measure with a direct question and it was not
within the remit of our research question to assess either of
these measures against a clinical diagnosis.

Conclusion

Identifying women who may be experiencing anxiety
during the perinatal period is important in order to offer
appropriate and timely support. Our comparison of self-
identified and self-reported anxiety suggests that despite
some overlap, these two approaches identify different
groups of women. Low levels of self-identified anxiety may
suggest low awareness of the symptoms that constitute
anxiety, particularly in the perinatal period. This highlights
an important opportunity to discuss and address perinatal
mental health in the antenatal period. Women who score
above the cut-off on self-report measures require further
assessment, while those who self-identify as having anxi-
ety may also benefit from follow-up and other forms of
support. Further evidence comparing the two assessment
measures to a clinical diagnosis would help to increase
our understanding of these different groups of women and
their respective needs for support.
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