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Abstract

Purpose

Antenatal mental health assessment is increasingly common in high-incomteesoespite lacking evidence
on validation or acceptability, the Whooley questions (modified PHQ&Pamll ‘help’ question are used in
the UK a booking (the first formal antenatal appointment) to identify possible caskpodssionThis study

investigated validation of the questions and wolserewson assessment.

Methods
Women (n=191) booking at an inner-city hospital completed the WhaoléArroll questions as part of their
routine clinical care, then completadesearch questionnaire containing the Edinburgh Postnatal Depression

Scale (EPDS). A purposive sub-sample (n=22) were subsequently intalvie

Results

The Whooley questiorfsnissed half the possible cases identified using the EPDS (EPDS threshold >10:
sensitivity 45.7%, specificity 92.1%; >13: sensitivity 47.8%, specificity 86.1%), worsening to nine in ten when
adopting the Arroll itendEPDS >10: sensitivity 9.1%, specificity 98.2%; >13: sensitivity 9.5%, specificity
97.1%). Womets accounts indicated that under-disclosure relates to the context of as#emstnperceived

relevance of depression to maternity services.

Conclusion
Depression symptoms are under-identified in current local practice. Whilsatealitbols are needed that can
be readily applied in routine maternity care, psychometric properties willlnenced by the context of

disclosure when implemented in practice.

Key words
mixed methods; perinatal mental health; pregnancy; screening; Whooley questions
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Introduction

Perinatal mental health (PMH) encompasses new onset and pre-existing maitiallhess that continues or
recurs in the period spanning pregnancy, childbirth and the firEnqjalsyeaq (Austin 20q|4\/latthey 20011.)
This includes severe mental illness (e.g. severe depression, schizophreniagdipader, psychosis), which

has been implicated in maternal delath (Centre for Maternal and Child Enquir’]f?saﬁd]more common mild-

moderate formef depression and anxiety, estimated to affect 9-15% women at some stagedafiag
pregnanc;i (Bennett et al. ZqFBavin et al. ZOO"SRobertson et al. 20({)4). Clinical guidelines in several

countries recommend mental health assessment early in pregnancy fg idemten who have or are at risk of

having mental health problems (American College of Obstetricians and @ggists ZOOﬂAmerican College

of Obstetricians and Gynecologists ZHAﬂstin et al. ZOOECarroII etal. ZOOENational Collaborating Centre
for Mental Health ZOOfFScottish Intercollegiate Guidelines Network 2012). Inlte Australia and New

Zealand, this initial assessment is likely to be undertaken by the midwife Esthhealthcare professional

providing maternity care to women. In other areas including North ikmeassessment is more likely to be

considered the remit of medical doctors such as family doctors and obststrician

The Whooley questionf (Whooley et al. 1P97) have been introduéadjiand and Wales at booking (the first

formal antenatal appointment) and postnatally as an ifigr@-screento identify possible cases of depression,

based on current symptontlat warrant further mental health revifw (National Collaborating Centre for l\/]ental
Health 2007). The questions are: During the past month, have youdibereld by: (i) feeling down, depressed
or hopeless, (ii) having little interest or pleasure in doing thiqgs? ¢Wwhet al. 199f). Current National

Institute for Health and Care Excellence (NICE) clinical guidellnes (National Collabptintre for Mental |

Health 2007) advise additionally using the Arraiélp questionl (Arroll et al. 20Q3) to improve specificity, due
to concerns that the Whooley questions may over-identify women, ngsuitover-burdening of systems and

unnecessary negative impact on women falsely identified as possible casalsé€ijgositives). The Arroll

guestion is: Is this something you feel you need/want help v*i@tnf:bll et al. 200:]5)

The Whooley questions are a modified version of the Fﬂ-eroenke etal. 20(13), a two-item version of the
PHQ9 IKroenke et al. 20(11), which is based on the DSM-IV clinical interview. Afhaddressing the same
symptoms, the Whooley questions differ from the PHQ-2 regardiregtiate (past four weeks instead of past

two weeks) and response format (dichotomous instead of ordingbéanirLikert scale). Published validation

studies on the Whooley questions (and the original PHQ-2) are swedhariTable 1.

No published studies have validated the tool as completed in clinical practice andemtegynthesis
concluded that there was insufficient evidence to justify its clinical use (He\/\,inZé'IO§1). The NICE

guidelines have therefore been criticisfed (Martin and Redzbﬁq for rejecting the most commonly used

measure of perinatal depression, the Edinburgh Postnatal Depression Scale fEBDSt) al. 198"’Murray |
and Cox 199)))because of its sub-optimal positive predictive value and the lack of highygq@eldomised

controlled trials demonstrating reduction in morbidity accompanying intt@duof routine screening, yet

advocating an instrument thgagrobably would not meet the criteria eithef the National Screening
Committee (p.117)| (National Collaborating Centre for Mental Health |2@®1b1her criterion of the National
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Screening Committee is that any procedure is considered acceptable toulaigrod he EPDS is

recommended for routine clinical use in high-income countries includety$ and Australia (American

|College of Obstetricians and Gynecologists 4P&L®stin et al. 201|1) and whereas an evidence base exists for

acceptability of the EPDS, research on the Whooley questidnsgsntly needetigiven usage in current

clinical practice in the Ul*f (Brealey et al. 2q10).

The objectives of this study wete i) provide the first validation of the Whooley and Arroll questions
completed at booking in UK clinical practicnd ii) explore womels views and experiences of antenatal

mental health assessment that uses these questions.

[Table 1 (summary of literature) about here]

Materials and methods

The study used mixed methods cohort design with sequential samqling (Teddlie andOﬁP.Zﬁ the

guantitative component, women attending their booking at an inner-cititdlosere invited to take part,
regardless of any obstetric or other characteristics; the only exception hesegitiable to complete English-
language questionnaires unassisted. Information about the research accompaapedititment letter and was

additionally provided by the researcher, who attended the antenatal clinic oven@gh period Women self-

completed the Whoolely (Whooley et al. 11997) and Anlroll (Arroll et aISFQOestions as part of clinical care

before completing a research questionnaire containing several measures, inbiddmburgh Postnatal

Depression Scale (EPD§) (Cox et al. 1987). The EPDS is a 10-item self-repantemmating depressive

symptoms in the last seven days (€él.dnave felt sad or miserabijeusing a 4-point Likert scale (0-3). Despite

its name, the EPDS is also validated for use during pregqancy (Manda@ ox 199P). In the absence of a
definitive thresholdl (Matthey et al. 2(106& used thresholds of >10 and >13, respectively indicative of

‘possiblé and‘probablé depression, and the more conservative threshold of >15 which is not commonly
reported but has been suggested for antenatarl use (Cox and Holdﬁmaﬁbey et al. 200|6)Additiona|
demographic and clinical data were abstracted from health records.

In the qualitative component, a purposive sub-sample of women witetlito take part in three serial in-depth
interviews, on the basis of scoring above threshold on at least onenoédiserres of psychological distress
(EPDS m7); State-Trait Anxiety Inventory state sicale (Spielbeajemﬁ‘{); GAD?2 Wkeetl
|al. 2007) or psychosocial risk factors for postnatal depression (Antenatal Risk me[ml (Austin 2003)

Topics included: womeés experiences of maternal mental health and well-being; its recogniticraliy h

professionals, self and others; and available support. Discussion includeaiweiews and experiences of
mental health assessment during pregnancy and the postnatal periatipgniolut not limited to the Whooley
and Arroll questions. Interviews were audio-recorded and were condudteddiwing pregnancy and once in
the postnatal period, either at the participghbme or the hospital research suite, according to participant
preference. Data were collected J2040— October 2011. Informed consent was @diprior to participation

in each component of the study.
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Agreement between the Whooley and Arroll questions and the EPD@madysed using standard diagnostic
performance measures: sensitivity (the proportion of true positivesctlgridentified by the test), specificity
(the proportion of true negatives correctly identified by the test), popitadictive value (PPV; the proportion

of patients with positive test results who are correctly identified) and megatidictive value (NPV; the

proportion of patients with negative test results who are correctlyiﬁdd”Altman and Bland 1991|a\ltman |
|and Bland 1994PHere, the EPDS was treated as the gold standard against whitdsthe@as compared

firstly using a positive response to either Whooley item as the criteriquo$sible caseness and secondly using

the Arroll <help’ item as the criterion. The EPDS was treated ‘@old standartbecause the alternative to

using the Whooley questions would be a different self-report meamaireljnical interview.

Qualitative data were transcribed verbatim and analysed using Framework #\redydéescribed by Ritchie and

colleagueg (Ritchie and Spencer . Rigour was promoted thstratgrgies such as member checking wit
Il (Ritchi ds 1P94). Ri d trstratdyi h ber checki ith

participants and searching for alternative explanations with the superbﬂ'am*(Lincoln and Guba 19F35).

Although the quantitative and quative components were primarily designed to answer different research
questions, findings were integrated in the analysis stage, with wermecounts offering insights into the

guantitative findings

Results

Characteristics for the full sample of women returning the research quedtéeo(n=191) and the sub-sample
interviewed (n=22) are presented in Table 2. These 191 women representeaflthé women booked in the
study timeframe, with reasons for non-approach presented in Hig@@mparison with local maternity data for
the study period provided by the hospital found that White British wicane older women were over-
represented in the research séampghereas parity was comparablde full sample and sub-sample did not vary

on any characteristics.

[Table 2 (sample characteristics) about here]

Validation of the Whooley and Arroll questions
Responses to the Whooley and Arroll questions were only available \harideeld maternity notes (n=167;
see Figure 1) and were uncompleted in five instances. Thirty woméi¥g}l8ndorsed at least one Whooley

item; the Arrollhelp’ item was endorsed by six of these and uncompleted by three.

Using either Whooley item as the criterion for possible caseness (Table Sfdraglspecificity (i.e. most
women identified as non-cases using the EPDS are identified as non-cagdakauSifhooley questions) but
identified only half the women identified using the anomly adopted EPDS thresholds (EPDS >10: sensitivity
45.7%, specificity 92.1%; EPDS >13: sensitivity 47.8%, specificity 86.1%). Agreement with the EPDS was
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greater for the Whooley item concerning low mood than the itemecnimg anhedonia, with the latter leading

to more false positives, possibly reflecting somatic aspects of pregnancy

Using the Arroll‘help’ question as the test criterion (Table 4) improved specificity but substantially
compromised sensitivity, missing nine in ten possible cases (EPDSensitivity 9.1%, specificity 98.2%;
EPDS >13: sensitivity 9.5%, specificity 97.1%). Of the six women endorsing the Arroll item, four were
identified by the EPDS at the lower of the common thresholds. Detailslth hezords indicated that the
responses of the remaining two women reflected somatic aspects (sickhbsslkache) rather than

psychological distress per se, suggesting that these were not possiblencssss by the EPDS

Regardless of test criterion, agreement was greatest abthednservative EPDS threshold of >15, but not
substantially so (Whooley as criterion: sensitivity 57.1%, specificity 84.9%6]l/As criterion: sensitivity
16.7%, specificity 97.2%) and, due to the positive predictive value beirgglitokthe prevalence of possible

cases in the population, performance was best at the lowest EPDS threshold.

[Table 3 (Whooley vs EPDS) around here]

[Table 4 (Arroll vs EPDS) around here]

Analysis of women’s views and experiences
Several themes emerged from the analysis; the theme context of distdgsasented here to inform

understanding the validation findings and limited disclosure in a clinicatxb

Womeris accounts illustrated that disclosure required woméadmit symptoms of distress, both to
themselves and to others; and that this was influencedtign’s views on the relevance of mental health to
maternity servicesSuch views were shaped by women’s individual understandings of maternal mental health,

the context of the appointment and the perceived purpose of assessment.

Remit of maternity services
Perceived relevance was shaped by perceiving that the emphasis of mategnitg88% medical physical
thing and 2% emotionakLena, time 1). Thus, questions suchdsw are you? were interpreted as

concerning physical aspects to do with the pregnancy, rather than mshaspects to do with the woman:

“Theyre more interested in you medically ... they’re asking you;How are you? How are you
feeling?’ but it's more,“Have you got any lumps and bumps and péinszhey’re not asking you

emotionally” (Anne, time 1)
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Some women felt that their psychological distress fjast personal circumstance§less, time 1), and

therefore not a legitimate concern for midwives:

“l don’t feel | can turn round and g&eah, but there this thats gone on and that thatgone ot and
actually its unrelated to the pregnancy. | feel like, for them, they need teotrate on the pregnancy

side of things really.(Emily, time 2)

Context of maternity appointments

The context of appointments, both in terms of the nature of busgsciind in relation to interactions with
health professionals, influenced women’s views on relevance of mental health to maternity services. Comments
about appointments referred both to the booking appointments, whicis sample took place in a hospital
antenatal clinic, and subsequent antenatal appointments either in the commth@thaspital; all of which

involved consultations with midwives.

Womeris accounts highlighted a sense that there are too many tasks fardtevéilable, with appointments
consequently feeling rushed and potentially limiting disclosure wit&uttime and space to actually go
through those thingqCharlotte, timel):

“It’s just like a conveyor belt. Yo in and yotre out. Thejre just: blood pressure, check your water,
check the heartbeat, and then off. Thero real conversation of how are you? So because Ftwasn

really asked, | didh speak about it.(Louise, time 1)

Alongside the pace of appointments, it was the manner in which they werelzeskethttered to women and
some felt that factors such as trust and confidence were more importdiscfosures concerning mental health
and well-being than discussions of physical aspects of health.ugbhhmontinuity was valued, this was
considered less important than skills suctiraally listening (Abbie, time 1) which were contrasted with
interactions that feftalittle bit fals€” (Abbie, time 2), as though thé&were going through the motions of it
(Charlotte, time 1) wittbullet type things that they have to dgklelen, time 2). Some women also described

feeling that staff seemed to lack confidence and felt uncomfortable in digrussntal health.

Understandings of maternal mental health

Disclosure of symptoms were also influenced by wos@ersonal understandings of maternal mental health
and several described struggling to determine whether their feelingSneeneal’ (Louise, time 2); here, some
women felt that screening questions helped them to recognise to thesrtbelt/they were struggling. Women
could however feel deterred from seeking support because assessingnsyapdoseverity waso subjective
(Katie, time 1) but also because women needed themselvesabthe stage where ybue thought about,

“yeah, | could really do with some suppait(Hannah, time 1).

Purpose of assessment and implications of disclosure
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Admitting to self and others was influenced by the implications of disdod his extended beyond stigma
(indicated by terms such dwony bir’, “bonkers, “crazy’, “bring brandet)) and was more concerned with the

perceived purpose of assessment. Wosancounts suggested great uncertainty around implications:

“If | tick yes [to the Arroll item], what does that mean, whajoing to happeri{Emily, time 1)

Some women held concerns about possible treatment options, both piagicat and psychological, that
could deter them from seeking help. Several women felt that maternity secvigld, theoretically, be in a
position to help with early intervention, most felt that, in reality,gheose of assessment was to identify risk

of harm:

“The only question that she [health visitor] was more worried about is, Wweeltiharm or hurt the
baby. | went‘no”’. Thats all she was more worried about, not dealing with the fact that, why am |

upset? (Rebecca, time 1)

“Unless yotve been suffering from sort of psychosis, yewnot gonna get any real, you know, service
or support from anywhere anywaysltalways like‘worst case scenario then we will help you
(Michelle, time 1Y

Women were sometimes therefore either wary of potential social services inealvensimply cynical about
health professionalsbility to do anything to help them address their underlying canfsdistress (Abbie, time
3; Katie, time 2).

Discussion

This is the first study to offer validation of Whooley questions amdlA‘help’ item in UK clinical practice.
Contrary to concerns that clinical use of the Whooley questionsumagcessarily over-burden systems through
high rates of false positives, they were found to identify only haMarhen identified by the EPDS compléte

in a research context. Sensitivity substantially worsened by reliance onrthie‘Belp item, missing nine in

ten possible cases identified using the EPDS.

Performance was far poorer in the current study than reported elsebeamett et al. ZOqF\/Iann and |
|Gi|body 201HSmith et al. 201P). The EPDS does not offer diagnosis and is itselfateeveinerable to issues
of sensitivity and specificity; however, this does not explain the positiséty because stronger perfornemn

has been found both for validation against diagnostic clinical interYiew (Biaohsilbody 201HSmith et al. |
and against the EPDF (Bennett et al. %008). Our finding is also uritikieéydue to gestational age at
assessment, as the mean age is similar in the current study and they Sedydtt et al. (2008), as is the

percentage of women scoring above threshold (respectively 14.4% and 17.4%, using a threshold of >13).
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Analysis of womefs accounts indicates that a likely explanation for the poor sensfbityl is that women
under-disclosed when completing the Whooley and Arroll questimhgramarily because of the context of
disclosure; which could similarly inhibit disclosure if the EPDS were compietidls mannerin our study the
Whooley and Arroll questions were self-completed as part of routine clinical caEEP B was also self-

completed, but as part of a research study. In contrast, both measures wéegecowith a physician or nurse

in the IMPLICIT network study (Bennett et al. 2008) and both werepteted in a research context for the
other studiesl (Mann and Gilbody Z(Hﬁnith et al. 201P)

Womeris accounts conveyed that the manner in which mental health was dissasseahsidered more
important than the exact phrasing used to ask the depression questistnatiiilyithe need to provide an
enabling environment to ensure the process is both acceptable to the populdtesfectiveThus, rather than
endorsing routine use of the EPDS in preference to the Whooley arbgestions, tis study speaks to the
significance of the context of disclosure for mental health assessrishtie/relevant regardless of the
measure used, the setting or healthcare professional involved. Thisneedbling environments and
challenges around implementation echo those raised when routine dogudioynestic abuse was introduced
Ensuring an enabling environment includes addressing consultationdetasfsuch as

time limitations and work pressures that impact patient-centreginess (Mead\mﬂzmcr) and can influence

womeris help seeking for depression in various maternity setrings (Bennet2e08q). It is unsurprising that

we found parallels with the literature on acceptability of the EPDS. Autliarsewview on EPDS acceptability
concluded that although the EPDS wegenerally acceptablehere could be issues around its administration

and they considered the clinic settifigo distracting and uncomfortable for wortigimstead recommending

completion at home, affording more privacy and t1me (Brealey et aI.}ZOlO

Alongside consultation-level factors, staff need the appropriate trainingkélsdn psychological assessment.
Low staff confidence in handling perinatal mental health has beerntedpamongst midwives in the
); similarly, in Australia where mental health assessment is also car@ethooking by midwives,

training needs have been identified, including knowledge of perinatahhtreralth and resources available to

women and stair (McCauley et al. 2(?11). Some women in the currélyttked up on staff discomfort and

lack of confidence, linked to the perception that mental health is not the rematerity services. These
findings resonate with a North American study that reported women perceivdddd faental health expertise
amongst obstetricians (i.e. those healthcare professionals who woulpdntegexto undertake mental health
assessment during the perinatal period) and that this acted as a potential bazpegdsiah help seeking
[Bennett et al. 20(19).

Perceived relevance also included the purpose of assessment. \Wooraerns around implications of
disclosure, including othersiews of parenting ability and potential involvement of social services, hame bee
raised in relation to the EPDS and wortgability to answer depression screening questions hoaley
.)However, unlike the EPDS, the Arroll approach asks women directly alzating or needing help
and our study demonstrated concerns and uncertainty amongst sorea aloout possible implications of
reporting this to a healthcare professional; here, a midwife. This istamswvith our quantitative data

indicating extremely poor sensitivity of the Arroll question. Theifigdhat reliance on the Arrolhelp item
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may risk false negatives is consistent with the findings of ManrGalbddy (2011), but is considerably more

marked in our study. Such findings suggest that, whereas coma@nniigh false positive rates are consistently

raised in respect of ultra-brief screening tqols (Mitchell and Coynel 20@i7hational screening programmes

for postnatal depression have been advised against mainly due to thd tajstspmsitivesl (Hewitt et al. |

|2009, of equal concern may be high rates of false negatives and the poterdiglbfged access to interventions
Martin and Redshaw 201)9). The guidelines for England and \/}/ales iillaGollaborating Centre for Mental
|—|ealth 2007) position the Whooley and Arroll items as the first assessnumttstéde followed up further

assessment. Such two-stage processes require strong sensitivityrst #tegd to avoidmissing potential
casesi (Bennett et al. ZqFBjerdingden et al. 20({)9), yet this is compromised by the use afiglp’ item in its

current format and womés uncertainty around the purpose of assessment.

The validation component of this study had two main methodological tionitai) threats to internal validity
by lacking comparison with diagnostic interviews and ii) threats to exteaiidity due to sampling constraints.
Analysing the validation data alongside worigeaccounts offered alternative perspectives and richer
understandings through considering the context of disclosure, illagttag potential benefit of integrating

mixed methods in the analysis stage to provide an end product gheait¢he constituent parts (Bryman 2p07
|Moran—EIIis et al. ZOOP). Although qualitative research does not have the sathéonrepresentativeness, it is

important to acknowledge the views that are being represented. Interviesviintad to those with high levels
of maternal stress as defined by the chosen measures and acceptabititydifigrent in those below and
above threshold. In addition, the findings are taken from one loitadnah within the sample, White British
women and older women were over-represented; care must therefore be &kendimg the findings beyond
the study.

Conclusion

Contrary to concerns about the numbers of false positives encounteredsitenltra-brief mental health
assessment, this study suggests that the greater concern whentadmirtise Whooley and Arroll questions in
antenatal care is the number of false negatives. A mixed methods appustietied the significance of context
of disclosure for psychometric properties when measures developed irthessttings are adopted in clinical
practice. Further research is needed to validate the use of this approachmityrater and to determine the
optimal approach to identifying possible depression in pregnancy; thigiexiegond the instrument of choice
to include enabling environments and subsequent management. Meahedilille professionals and policy
makers should be aware that while the Whooley questions offer esamgb quick means of identifying women

who need support, they fail to identify a substantial proportion ofemom
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Tablesand Figures

Due to book (n=1326)

Figure 1 Participant recruitment and data available

Not booked - non-attendance, scan result, or

uncertainty about continuing pregnancy (n=165)

Booked (n=1161)

Ineligible — not literate in English (n=108)

Not approached - direct to midwife (n=94),

Approached (n=836)
(72.0% of women
booked)

researchr time (n=77), woman’s circumstances
(n=25), recruitment for other research (n=21)

Declined (not interested / not have time) (n=376)

Took pack (n=460)
(39.6% of women
booked)

Returned pack (n=191)
(16.5% of women
booked)

Did not return pack (n=269)

\
e N

Handheld maternity notes available
(n=167); Whooley and Arroll responseg
L partially or fully completed (n=162)

v

V%

Scored above threshold arnl measure
5 and expressed interest in interview
(n=101)

!

Endorsed> 1 Whooley item (n=30)
4 )
Arroll item endorsed (n=6)

Interviewed (n=22)

Arroll item not completed (n=3)
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Table 1 Summary of published literature on validation of the Whooley questions and original PHQ-2in

antenatal populations

Study Details Measures of performance
- Author - Whooley‘test criterion sensitivity specificity PPV NPV
- Country - ‘gold standartcomparison

- gestational age

- sample size
Bennett et al 2008 | Whooley (yes to either item) 93 75 44 98
USA EPDS >13

15 weeks

n=414
Bennett et al 2008 | Whooley (yes to either item) 82 80 24 91
USA EPDS >13

30 weeks

n=334
Smith et al 2010 PHQ2 (>3) 59 77 n/r n/r
USA Diagnostic interview

Before 17 weeks

n=214
Smith et al 2010 PHQ2 (>4) 62 79 n/r n/r
USA Diagnostic interview

Before 17 weeks

n=214
Mann et al 2012 Whooley (yes to either item) 100 68 33 99
UK Diagnostic interview

26-28 weeks

n=126
Mann et al 2012 Arroll (yes) 58 91 77 82

UK

Diagnostic interview

26-28 weeks
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n=126

Notes: sensitivity = proportion of women who are possible cases (basieel BRDS) who are identified as
possible cases (using Whooley/Arroll); specificity = proportion of eomwho are non-cases (based on the
EPDS) who are identified as being non-cases (using Whooley/Arroll); (NEYative Predictive Value) =
proportion of women with negative test result (on Whooley/Arroll) arecorrectly classified as non-cases;
PPV (Positive Predictive Value) = proportion of women with positive test resulivhooley/Arroll) who are
correctly classified as possible cases; n/r = not reported; diagnostic interviews mpieted approximately
two weeks after completion of the Whooley questions and original PH@mple size is the number for which

both data sets were available, not the number recruited
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Table 2 Sample characteristics

Full sample completing research

guestionnaire (n=191)

Sub-sample interviewed (n=22)

Age (years)

mean 31.1 sd 5.3 (1496)

mean 31.7 sd 4.2 (289)

Ethnicity 129 (67.9%) White British 17 (77.3%) White British
In a relationship 174 (91.1%) 20(90.9%)
Primigravida (first pregnancy) | 71 (37.2%) 7 (31.20)

Primipara (first birth) 111 (58.1%) 9 (40.9%)

Gestation (weeks) at booking

mean 13 sd 5.4 (88)

144 (75.4%) 1st trimester

meanl3sd 2.8 (8-20)

15 (68.2%) 1st trimester

Timing of interviews (weeks)

not applicable

Antenatal
Time 1: mean 16 sd 2.8 (10-22)
Time 2: mean 33 sd 1.7 (28-36)
Postnatal

Time 3: mean 10 sd 1.4 (B)
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Table 3 Validation of the Whooley questions against the EPDS, using yesto either item as case criterion (n=160)

Whooley (either item)

Measures of performance

EPDS threshold
No (n=130) | Yes (n=30) | Sensitivity Specificity PPV NPV

<10 (n=114) 105 (65.6) 9 (5.6)

21/46 (45.7) 105/114 (92.1) 21/30 (70.0) 105/130 (80.8)
> 10 (n=46) 25 (15.6) 21(13.1)
<13 (n=137) 118 (73.8) 19 (11.9)

11/23 (47.8) 118/137 (86.1) 11/30 (36.7) 118/130 (90.8)
> 13 (n=23) 12 (7.5) 11 (6.9)
< 15 (n=146) 124 (77.5) 22 (13.8)

8/14 (57.1) 124/146 (84.9) | 8/30 (26.7) 124/130 (95.4)
> 15 (n=14) 6 (3.8) 8 (5.0)

Notes: NPV = Negative Predictive Value; PPV = Positive Predictive Value
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Table 4 Validation of the Whooley questions against the EPDS, using Arroll ‘help’ item as case criterion (n=157)"

Arroll ‘help item

Measures of performance

EPDS threshold
No (n=151) | Yes (n=6) | Sensitivity Specificity PPV NPV

<10 (n=113) 111 (70.7) 2(1.3)

4/44 (9.1) 111/113 (98.2) 4/6 (66.7) 111/151 (73.5)
> 10 (n=44) 40(25.5) 4 (2.5)
<13 (n=136) 132(84.1) | 4(2.5)

2/21 (9.5) 132/136 (97.1) 2/6 (33.3) 132/151 (87.5)
> 13 (n=21) 19 (12.1) 2 (1.3)
< 15 (n=145) 141 (89.8) | 4(2.5)

2/12 (16.7) 141/145 (97.2) | 2/6 (33.3) 141/151 (93.4)
> 15 (n=12) 10 (6.4) 2(1.3)

Notes: NPV = Negative Predictive Value; PPV = Positive Predictive Value

* EPDS scores were not available for two women
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