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ABSTRACT

ARTICLE HISTORY

Background: Research examining the relationship between postpartum anxiety and maternal bonding is limited by the use of
general measures of anxiety which may predict perinatal outcomes
less eﬀectively than childbearing speciﬁc tools.
Objectives: This study aimed to investigate the predictive validity
of the Postpartum Speciﬁc Anxiety Scale [PSAS] and examine
whether it is a more eﬀective predictor of maternal bonding than
general measures of anxiety.
Methods: Two hundred and sixty one mothers (≤6-months postpartum) completed the PSAS alongside general anxiety and depression measures. Maternal bonding was examined via the Postpartum
Bonding Questionnaire [PBQ] two-weeks later.
Results: Hierarchical regression models demonstrated that higher
levels of postpartum speciﬁc anxiety were associated with impaired
overall bonding scores, and subscales of impaired general bond,
rejection and anger, and infant focused anxieties. As hypothesised,
the PSAS predicted unique variance in maternal bonding in these
domains after controlling for general measures of anxiety and
depression.
Conclusion: These ﬁndings provide further evidence to support the
predictive utility of the PSAS and the use of childbearing-speciﬁc
measures of mood when predicting perinatal outcomes.
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Introduction
Studies addressing postpartum anxiety and depression usually employ general measures of mood which are rarely validated for postpartum use and artiﬁcially skew scores.
Scores from general measures may be over-represented due to the inclusion of somatic
items (e.g. I feel tired/uncomfortable) or under-represented due to the omission of items
which capture the unique challenges associated with motherhood (Fallon, Halford,
Bennett, & Harrold, 2016). Recent literature demonstrates while the form of emotional
distress experienced in the postpartum is usually identical to other times of life (e.g.
major depression disorder, panic, phobia, GAD), the content is maternal or infant
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focused in nature, with feelings and concerns centred around parenting competence,
infant safety and welfare, and adjustment to changes in appearance, daily activities, and
social roles with a new infant (Brockington, Macdonald, & Wainscott, 2006; Highet,
Stevenson, Purtell, & Coo, 2014; Phillips, Sharpe, & Matthey, 2007; Phillips, Sharpe,
Matthey, & Charles, 2009).
These oversights have been addressed in the depression literature in pregnancy and
the postpartum; and the anxiety literature, but only in pregnancy. For instance, measures
such as the Postpartum Depression Screening Scale (Pereira et al., 2013) and the Perinatal
Depression Inventory (Brodey et al., 2016) have been developed and studies using these
have found they provide a more precise measurement of symptoms than a general
measure (Brodey et al., 2016; Pereira et al., 2013). The prenatal anxiety literature extends
this, consistently ﬁnding measures which capture pregnancy-speciﬁc anxiety, such as fear
of birth, concerns around bearing a handicapped child, or changes in appearance; predict
adverse maternal and infant health and behavioural outcomes more eﬀectively than
a general measure. It is theorised that this is because items within temporally speciﬁc
measures are more tightly linked to the period of childbearing and subsequent outcomes
(Guardino & Schetter, 2014). This is evident across studies of pre-term birth (Dunkel
Schetter, 2011), infant cognitive and motor performance (Davis & Sandman, 2010), infant
temperament (Huizink, Robles De Medina, Mulder, Visser, & Buitelaar, 2002), and infant
feeding (Fairlee, Gillman, & Rich-Edwards, 2009). However, ﬁndings like these are yet to be
replicated in anxiety studies using postpartum populations due to a lack of postpartumspeciﬁc anxiety tools.
The Postpartum Speciﬁc Anxiety Scale (PSAS; Fallon, Halford, Bennett, & Harrold, 2016)
is a recently developed measure which demonstrated initial validity and reliability in one
large UK sample, and more recently a smaller Turkish sample (Duran, 2019). The 51-item
measure assesses four domains of anxiety, speciﬁc to the postpartum period. The predictive validity of the measure has recently been examined and conﬁrmed relative to
infant feeding outcomes and behaviours where it was recommended the measure should
be examined against a broader range of maternal and infant health and behavioural
outcomes (Fallon, Halford, Bennett, & Harrold, 2018)
One outcome which is deemed essential for the development of healthy early relationships is maternal bonding. Bonding represents the emotional attachment between the
primary caregiver and the infant which develops shortly after birth. It is a biological and
adaptive process which enables satisfaction of an infants’ needs for protection and
nurture by the mother (Schmoeger, Deckert, Wagner, Sirsch, & Willinger, 2018). The love
of a mother for her infant is considered to be the core experience of the mother-to-infant
bond. Bonding also underpins several maternal dispositions towards the infant including
pleasure in proximity, tolerance, need gratiﬁcation, and knowledge acquisition (Bussel &
Spitz, 2010). A number of studies demonstrate the signiﬁcance of maternal anxiety on
maternal bonding behaviours and the mother-infant relationship (e.g. Feldman et al.,
2009; Nicol-Harper, Harvey, & Stein, 2007), however, this is under-researched when
compared to postpartum depression and has predominately been examined in clinical
populations. The aims of this paper are as follows: 1) to investigate the predictive validity
of the PSAS in the context of maternal bonding using a short-term prospective design;
and 2) to examine whether the PSAS may be a more eﬀective predictor of maternal
bonding than general measures of anxiety. It is hypothesised that after controlling for the
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eﬀects of general anxiety and depression, postpartum-speciﬁc anxiety will predict unique
variance in maternal bonding scores.

Methods
Participants
Mothers of infants aged between birth and six months postpartum were recruited to
a survey via online advertisements containing a link to the Qualtrics software. The participants were recruited through UK and international parenting forums (Mumsnet, Netmums),
social media platforms (Facebook, Twitter), and other relevant websites via advertisements
providing a link to the Qualtrics survey software. Prior to the main survey, an electronic
consent form and information sheet were provided with a tick box to conﬁrm that the main
points had been read and understood. A screening question enquired whether the participant was a mother to an infant aged between 0 and 6 months; only a positive response
allowed entry to the main survey. A sub-sample of self-selecting mothers then completed
a follow-up questionnaire after two weeks. Responses were linked via a unique ID
embedded in the survey software to preserve anonymity. The link to the follow-up questionnaire was only active on the day it was distributed. Participants completing both
questionnaires received a reimbursement of ten pounds. Non-duplication of participation
was assured via a ‘prevent ballot box stuﬃng’ option embedded in the survey software.

Measures
Demographics
Comprehensive maternal and infant characteristics questions were asked at the start of
the main questionnaire (see Table 1 for means and frequencies). Occupational prestige,
educational attainment, size of household, and living status were combined to create
a composite measure of socio-economic status [SES] for analyses. This method has been
used in previous studies of this nature (Fallon, Halford, Bennett, & Harrold, 2018).
The Postpartum-Speciﬁc Anxiety Scale (PSAS; Fallon, Halford, Bennett, & Harrold,
2016)
The PSAS is a 51-item measure of the frequency of maternal and infant orientated
anxieties experienced during the previous week. It uses a 4-point Likert Scale with
response options ranging from ‘1-not at all’ to “4-almost always (possible ranges
51–204). It contains four distinct constructs speciﬁc to the ﬁrst 6 months after birth.
‘Competence and attachment anxieties’ (15 items) concerns anxieties relating to maternal
self-eﬃcacy, parenting competence and the mother-infant relationship. ‘Safety and welfare anxieties’ (11 items) encompasses fears about infant illnesses, accidents, and cot
death. ‘Practical baby care anxieties’ (7 items) covers anxieties that are speciﬁc to infant
care such as feeding, sleeping, and general routine. ‘Psychosocial adjustment to motherhood’ (18 items) addresses postpartum adjustment concerns including management of
personal appearance, relationships and support, work and ﬁnances, and sleep. In an initial
study in the UK, the PSAS demonstrated good reliability (internal and test-retest) and
validity (face, content, construct, convergent, and predictive) and was comprehensible
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Table 1. Maternal and infant characteristics (N = 261).
Maternal Characteristic
Maternal age (mean years ± SD)
Country of Residence (N/%)
UK
Ireland
US
Australia & NZ
Other European
Other Non-European
Marital Status (N/%)
Married
Co-habiting
Single
Separated/Divorced/Widowed
Occupation (N/%)
Managers, Directors and Senior Oﬃcials
Professionals
Skilled Trades
Caring, Leisure and Other Service
Sales and Customer Service
Process, Plant and Machine Operatives
Elementary Occupations
Housewife

Value
31.25 (±
4.50)
239 (91.6)
4 (1.5)
4 (1.5)
2 (0.8)
9 (3.4)
3 (1.2)
195 (74.7)
57 (21.8)
7 (2.7)
2 (0.8)
6 (2.3)
34 (13.0)
23 (8.8)
22 (8.4)
2 (0.8)
31 (11.9)
6 (2.3)
116 (44.4)

Not in paid occupation
Educational Attainment (N/%)

21 (8.0)

Postgraduate education

64 (25.2)

Undergraduate education
A-levels or equivalent college
education
GCSEs or equivalent secondary school
education
Other Qualiﬁcation
No qualiﬁcations
Living Status (N/%)

Infant Characteristic
Infant age (mean weeks ± SD)
Gender (N/%)
Male
Female
Birth order (N/%)
1st
2nd
3rd
4th
5th and after
Birth Weight (mean kg ± SD)
Infant BMI percentile (mean ± SD)
Timing of Birth (N/%)
Premature (<37 weeks)
Early Term (>37 < 39)
Full Term (>39 < 41)
Late Term (>41 < 42)
Post Term (>42 weeks)
Multiple Birth (N/%)
Yes
No
EBF (N/%)
Yes
No
Any BF (N/%)
Yes
No
Maternal Bonding Behaviours (mean/
SD/range)

Value
16.10 (±6.43)
146 (55.9)
115 (44.1)
121 (46.4)
104 (39.8)
27 (10.3)
4 (1.5)
5 (1.9)
3.50 (0.69)
30.80 (37.0)
7 (2.7)
49 (18.7)
124 (47.5)
77 (29.5)
4 (1.5)
4 (1.5)
257 (98.5)
176 (67.4)
85(32.6)
217 (83.1)
44 (16.9)
Value

123 (46.6)

Overall bonding

13.62 (±11.09);
0-51

50 (18.9)

General bond

7.03 (±5.81); 0-29

16 (6.1)

Rejection and anger

3.03 (±3.30); 0-15

7 (3.8)
1 (0.4)

Infant focused anxieties
Risk of harm
Mental Health Measures (mean/SD/
range)

3.51 (±2.80); 0-14
0.49 (±2.64); 0-2
Value

Own Property

180 (68.9)

Postpartum Speciﬁc Anxiety Scale

105.53 (±23.98);
55-177

Rent privately

59 (22.6)

State Trait Anxiety Inventory – State

Rent from the authority

11 (4.2)

State Trait Anxiety Inventory – Trait

Live with parents

2 (0.9)

Beck Depression Inventory – II

37.70 (±13.45);
20-79
42.91 (±13.41);
20-80
14.83 (±10.11);
0-57

Other
Size of Household (inc. participant) (N/%)
2 people
3 people
4 people
5 people
6 or more people
Current Diagnosis of Anxiety/Depression
(N/%)
Yes
No
Prefer not to say
Maternal BMI (kg/m2) (mean ±SD)

9 (3.4)
7 (2.7)
113 (43.3)
102 (39.1)
29 (11.1)
10 (3.8)
27 (10.3)
233 (89.3)
1 (0.4)
27.00
(6.69)
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and acceptable to postpartum women. Cronbach’s alpha for the overall measure in the
current study was excellent (α = 0.95).

The Beck Depression Inventory-II (BDI-II; Beck, Steer, & Carbin, 1988)
The BDI is a 21-item measure of the severity of general depression experienced over the
previous two weeks with response options ranging from 0 ‘no severity’ to 3 ‘maximum
severity’ (range 0–63) . Its reliability and validity has been evidenced across a large
number of studies in both clinical and non-clinical populations.
The Spielberger State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene,
1970)
The STAI is a 40-item measure of general anxiety. Both situational (state) and stable (trait)
anxiety is measured on two 20-item subscales. Higher scores on each four-point Likert
scale item indicate higher levels of anxiety (range 20–80 for each subscale). The STAI is
a valid and reliable tool in both clinical and non-clinical populations (Meades & Ayers
2011).
The Postpartum Bonding Questionnaire (PBQ; Brockington, Macdonald, & Wainscott,
2006)
The PBQ is used to screen for early indicators of mother-infant relationship disorders and
consists of 25 statements with a six-point Likert scale ranging from ‘Always’ (0) to ‘Never’
(5) (range 0–125). High scores reﬂect a problematic mother- to-infant bond. The sum of
the 25 items forms the total PBQ scale. There are four subscales indicating impaired
general bonding (12 items) rejection and anger (seven items), infant-focused anxiety (4
items), and the risk of abuse (2 items). The lowest possible score on all scales is 0, 60 for
the impaired bonding subscale, 35 for the rejection subscale, 20 for the anxiety subscale,
and 10 for the abuse subscale. The PBQ has been validated in mothers with a healthy
mother-infant relationship and mothers with bonding disorders (Van Bussel & Spitz, 2010).
Design and procedure
The study utilises data from a wider short-term prospective design (Fallon, Halford,
Bennett, & Harrold, 2018) The main questionnaire included measures of maternal mental
health (i.e. PSAS, STAI-S, STAI-T, BDI-II) as well as demographic information. Participants
who voluntarily agreed to complete a follow-up questionnaire after exactly 2 weeks were
contacted via an email containing the link to the follow-up survey (PBQ).

Method of analysis
To develop a parsimonious model, a range of potentially confounding maternal and
infant characteristics were identiﬁed from previous literature (see Table 1). Bivariate
analyses were conducted between each demographic variable in Table 1, the exposure
of interest (i.e. PSAS scores), and the outcome of interest (i.e. bonding). Confounders
signiﬁcantly associated with both exposure and outcome at p < 0.1 level were included in
the ﬁnal regression models. Five hierarchical multiple regression analyses (HMR) were
conducted to examine the association between PSAS scores (baseline) on maternal
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bonding (follow-up) using the summed score of the overall PBQ and each of its four
subscales respectively. Relevant confounders were to be entered in block one, with
general measures of anxiety and depression in block two, and the PSAS in block three.
As the PBQ was negatively skewed, a comparison between standard (untransformed
regression coeﬃcients) and the transformed (square root- top, log bottom) was conducted. As the results were analogous, the original untransformed results were presented.

Results
1,282 mothers were recruited, with 62% (800) completing the main questionnaire (Table 1).
A smaller sub-sample (33%; n = 261) then completed the PBQ two weeks later. Analyses
were conducted on those who completed both surveys (n = 261). Mothers completing the
main and follow-up surveys had higher SES scores (20.85 ± 3.33 vs 20.23 ± 3.59; t = −2.38, p
= .02) and were less likely to report current, clinical diagnoses of depression or anxiety
(10.3% vs 14.1%, χ2 = 4.57, p = .03). No diﬀerences in infant characteristics were reported.

Hierarchical multiple regressions: Table 2
No confounders were signiﬁcantly associated with both exposure and outcome at the
p < 0.1 level therefore none were included in ﬁnal models.

Overall mother-infant bond
The ﬁnal regression model predicted 41% of the variance in overall bonding (R2 = .0.41, F
(4,256) = 44.21, p < .001). After controlling for general anxiety and depression, the PSAS
uniquely explained 5% of the variance in scores and was positively associated with
impaired overall bonding (β = .36, p < .001).

General maternal bond
The ﬁnal regression model predicted 35% of the variance in general maternal bond
(R2 = .0.35, F(4,256) = 34.63, p < .001). After controlling for general anxiety and depression,
the PSAS uniquely explained 3% of the variance in scores and was positively associated
with impaired general maternal bond (β = .28, p = .001)

Rejection and anger
The ﬁnal regression model predicted 30% of the variance in rejection and anger
(R2 = .0.30, F(4,256) = 26.84, p < .001). After controlling for general anxiety and depression,
the PSAS uniquely explained 3% of the variance in scores and was positively associated
with rejection and anger (β = .26, p = .004).

Infant focused anxieties
The ﬁnal regression model predicted 67% of the variance in infant focused anxieties
(R2 = .0.67, F(4,256) = 44.89, p < .001). After controlling for general anxiety and depression,
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Table 2. Hierarchical regression analysis demonstrating postpartum-speciﬁc anxiety as a predictor of
mother-infant bonding (total and subscales) after controlling for general measures of mood.
Cumulative

Simultaneous

R2-change

F-change

β

p

.36

F (3, 257) = 49.00**

.37
.16
.09

<.001
.14
.40

.05

F (1, 256) = 19.34**

.36

<.001

.32

F (3, 257) = 41.02**

.38
.17
.03

<.001
.13
.77

.03

F (1, 256) = 10.79**

.28

.001

.27

F (3, 257) = 32.12**

.34
.13
.08

.002
.29
.52

.02

F (1. 256) = 8.25**

.26

.004

.34

F (3, 257) = 46.02**

.29
.14
.19

.007
.22
.08

.10

F (1, 256) = 44.89**

.53

<.001

.01

F (3, 257) = 0.80

−.19
.03
.15

.36
.85
.26

.00

F (1, 256) = 0.62

.08

.43

Total mother-infant bonding
Step 1
BDI
STAI-S
STAI-T
Step 2
PSAS
General bond
Step 1
BDI
STAI-S
STAI-T
Step 2
PSAS
Rejection and anger
Step 1
BDI
STAI-S
STAI-T
Step 2
PSAS
Infant focused anxiety
Step 1
BDI
STAI-S
STAI-T
Step 2
PSAS
Risk of harm
Step 1
BDI
STAI-S
STAI-T
Step 2
PSAS
Bold type indicates signiﬁcant β and p values
** p < .001

the PSAS uniquely explained 10% of the variance in scores and was positively associated
with infant focused anxieties (β = .53, p < .001).

Risk of harm
The ﬁnal regression model predicted 10% of the variance in risk of harm and was not
signiﬁcant (R2 = .0.11, F(4,256) = 0.62, p = .55).

Discussion
The ﬁndings indicate higher levels of postpartum-speciﬁc anxiety are related to more
bonding impairments in mothers across the ﬁrst 6-months of life. These results further
demonstrate the predictive validity of the PSAS supporting literature which ﬁnds similar
patterns in clinical populations (Feldman et al., 2009; Nicol-Harper, Harvey, & Stein, 2007).
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The ﬁnding that sub-clinical anxiety symptoms are associated with postpartum bonding is
important and warrants increased concern for mothers presenting with milder anxiety.
Inconsistent results found in previous studies may be due to the use of general measures
of anxiety (Edhborg, Nasreen & Kabir, 2011).
Analyses of the PBQ subscales revealed the PSAS explained unique variance in
impaired general bond, rejection and anger, and infant focused anxieties. To situate the
ﬁndings, it is important to note that mean anxiety (STAI) scores were comparable to other
population studies of healthy community based samples of postpartum women (Dennis,
Falah-Hassani, Brown, & Vigod, 2016). This indicates that these associations occur even
when symptoms of anxiety are mild and within the range of normal functioning. The PBQ
examines women’s perceptions of their bond with their baby. It is possible that negative
perceptions of bonding do not necessarily manifest in less sensitive caregiving behaviours
in samples of healthy postpartum women. Previous work has found that perceptions of
maternal-foetal attachment were predictive of postpartum maternal sensitivity (Shin,
Park, & Mi, 2006), but future research is necessary to elucidate how perceptions of
postpartum bonding may aﬀect maternal caregiving. Nonetheless, identiﬁcation of any
factor which may consistently aﬀect the mother-infant relationship is important given the
implications for infant development.
The relationship between PSAS scores and infant focused anxiety is unsurprising given
the PSAS focus on anxieties speciﬁc to the infant. There is inherent overlap between items
in the PBQ ‘infant focused anxiety’ subscale and the PSAS which means results should be
interpreted with some caution for this analysis. However, interestingly, STAI (state and
trait) scores were unrelated to infant focused anxiety on the PBQ which casts further
doubts about the suitability of the tool in postpartum populations. The only PBQ subscale
unrelated to the PSAS (and the other measures of mood) was ‘risk of harm’ which seems
reasonable and reassuring given the non-clinical sample.
As predicted, the PSAS explained unique variance in the data after controlling for
general anxiety and depression. The PSAS was also the only measure of anxiety in the
models which reached statistical signiﬁcance. This reinforces the notion that postpartumspeciﬁc anxiety is a distinct construct which elicits unique eﬀects on maternal and infant
health and behaviour outcomes (Fallon, Halford, Bennett, & Harrold, 2018) and supports
the pregnancy speciﬁc anxiety literature. In our previous work examining infant feeding,
we drew on pregnancy speciﬁc anxiety theory to posit that this occurs because the items
are grounded in the emotional and physical context of the postpartum period and are
therefore more proximally linked to physiological stress responses than a general measure (Fallon, Halford, Bennett, & Harrold, 2018). The current ﬁndings corroborate this
theory.
Interestingly, general depression was a signiﬁcant predictor in the same models. It is
important to note mean depression scores were slightly higher in this study than other
population studies of healthy postpartum women and met the established cut-oﬀ for mild
depression (Manian, Schmidt, Bornstein, & Martinez, 2013). Tietz and colleagues found
impaired bonding in mothers with anxiety disorder may be due to concurrent sub-clinical
depression (Tietz, Zietlow, & Reck, 2014). Alongside our ﬁndings, this emphasises the importance of sub-clinical symptoms of negative mood in new mothers for infant outcomes.
However, the current results demonstrate postpartum-speciﬁc anxiety predicts impaired
bonding independently of depressive symptoms. Future research is needed to clarify
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whether comorbidity of sub-clinical depression and anxiety is particularly pertinent when
considering maternal bonding. Finally, while the current study used a general measure of
depression, the predictive validity of the PSAS would be much stronger if its predictive power
was examined after controlling for postpartum-speciﬁc depression. Future work in this area
should use a postpartum-speciﬁc depression measure rather than a general measure.
These ﬁndings are yet to be replicated over a longer follow-up period which is essential in
conﬁrming the predictive validity of the PSAS and the inﬂuence of anxiety on maternal
bonding across the early years of life. Given the overlap between items on the PSAS and the
infant-focused anxiety subscale, future research using the PSAS should replicate these
ﬁndings using an alternative measure of maternal bonding. This study also had a selfselecting online sample consisting predominately of primiparous, non-working women,
with good socio-economic backgrounds. Generalisability in diverse samples, particularly
those at risk of postpartum mental health problems, is necessary. Notably, those lost to
follow up in the current study had lower socio-economic status and higher levels of
depression than those completing both surveys which further limits the generalisability of
ﬁndings. Given that women with depression and from low-income backgrounds are at
higher risk of bonding and attachment diﬃculties (Else-Quest, Hyde, & Clark, 2003;
O’Higgins, St. James-Roberts, Glover, & Taylor, 2013), replication of these ﬁndings in those
populations are critical.
The PSAS work to date has found postpartum-speciﬁc anxieties capture notable
variance over and above generalised anxiety symptoms in both infant feeding (Fallon,
Halford, Bennett, & Harrold, 2018), and now also maternal bonding. This adds to the
evidence-base supporting the use of childbearing speciﬁc measures of mood in the
postpartum period. Responsive feeding and bonding are fundamental to the health,
behaviour, and development of the infant (Britton, Britton, & Gronwaldt, 2006).
Satisfaction with feeding and bonding is also vital to maternal wellbeing (Fallon,
Komninou, Harrold, Bennett, & Halford, 2017; Hurley, Black, Papas, & Caulﬁeld, 2008).
Evidence suggests breastfeeding and bonding are reciprocal behaviours (ElseQuest, Hyde, & Clark, 2003); given the associations established by the PSAS thus far, it
would now be interesting to consider whether postpartum-speciﬁc anxiety moderates the
relationship between them. In combination, these ﬁndings provide a foundational evidence-base warranting further investigation. Replication of these ﬁndings across diverse
samples may in turn inform interventions aimed at reducing postpartum-speciﬁc anxiety
and associated negative outcomes for mother and infant.
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