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Postpartum Specific Anxiety Scale - Research
Short Form in mothers of premature and term
infants
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Abstract

Objective Mothers of premature infants are more likely to develop anxiety during the first postpartum year than
mothers of term infants. However, commonly used measures of anxiety were developed for general adult populations
and may produce spurious, over-inflated scores when used in a postpartum context. Although perinatal-specific
tools such as the Postpartum Specific Anxiety Scale [PSAS] offer a promising alternative form of measurement, it

is not clear whether the measure performs similarly in mothers of premature infants as it does in mothers of term
infants. The objective of the current study was to identify whether items on the Postpartum Specific Anxiety Scale -
Research Short Form (PSAS-RSF) are being interpreted in the same manner in mothers of term infants and mothers
of premature infants. Mothers (N=320) participated in an international on-line survey between February 2022 and
March 2023 (n =160 mothers of premature infants, =160 mothers of term infants) where they completed the PSAS-
RSF. Data were analysed using a measurement invariance analysis to assess whether constructs of the PSAS-RSF are
performing in a similar manner across the two groups.

Results Whilst the PSAS-RSF achieved configural invariance and so retains its four-factor structure, metric invariance
was not reached and so items are being interpreted differently in mothers of premature infants. ltems concerning
infant-separation, finance, and anxieties surrounding infant health are potentially problematic. Future research must
now modify the PSAS-RSF for specific use in mothers of premature infants, to ensure measurement of anxiety in this
population is valid.
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Introduction

Whilst many women report the transition to mother-
hood positively, for some, it can present psychological,
social, physical, and emotional challenges. The transi-
tion to motherhood has been suggested as a potential
period of psychological vulnerability [1], with anxiety and
depression often highlighted as examples of poor mental
health in the postnatal period.

Preterm birth represents a significant public health
issue. The World Health Organization [WHO] esti-
mate that over 13 million infants were born too early in
2020, with preterm birth now the leading cause of child
mortality worldwide [2]. Adverse consequences include
respiratory diseases [3], and increased likelihood of
neuro-developmental delay comparative to term infants
[4].

Research consistently shows mothers who give birth
prematurely are more likely to develop depression [5],
post-traumatic stress disorder [6], and anxiety [7], when
compared to mothers of term infants. Postpartum anxi-
ety in particular, may be exacerbated in mothers of pre-
mature infants compared to mothers of term infants,
perhaps due to the sudden and unexpected nature of the
birth [8], and uncertainty surrounding infant health [9].

Postpartum anxiety can be characterised by exces-
sive, irrational worries occurring during the postpartum.
From an evolutionary perspective, some anxieties after
childbirth are adaptive, so there is a need to evaluate the
presence of anxieties occurring after birth that may be
considered maladaptive [10], through effective screening
and identification. Despite high prevalence rates (up to
40%) [11], postpartum anxiety remains under-recognised
and under-diagnosed [12]. This may perhaps be, in part,
due to the lack of appropriate measurement tools for
postpartum women. Most studies measuring postpartum
anxiety use tools validated in general adult populations,
which have been extrapolated for use in mothers as there
has historically been no suitable alternative [13]. This can
lead to spurious findings which may be unreliable [14].

Recently, the Postpartum Specific Anxiety Scale [PSAS]
has been developed for research purposes and validated
as a 51-item long-form [15], and as 16-item (PSAS-RSF)
[16], and 12-item (PSAS-RSF-C) [17] short-forms. The
PSAS has not been widely used in mothers of premature
infants; to date only one study has investigated preterm
birth and anxiety using the measure [7]. It is hypoth-
esised however, some items contained within the PSAS
may not be interpreted in the same manner in mothers of
premature infants as with mothers of term infants. Items
particularly pertinent to mothers of preterm infants may
produce inflated findings given the increased likelihood
of health concerns in this population [18], irrespective of
anxiety. Similarly, items assessing anxieties surrounding
infant development and maternal self-efficacy may also
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be elevated, given these are common anxieties for moth-
ers of premature infants [19, 20].

Given the vast social, economic, and psychological
consequences of preterm birth, it is essential to inves-
tigate if using a postpartum-specific tool performs in a
similar manner in mothers of premature infants as it does
in mothers of term infants to ensure accurate measure-
ment. This study therefore aims to undertake a measure-
ment invariance analysis [21], to assess if anxiety has the
same meaning across groups, using the PSAS-RSF in an
English-speaking population of mothers of preterm and
term infants in the first postpartum year.

Materials and methods

The current study forms part of a wider survey investi-
gating postpartum anxiety and gestational age. The pres-
ent analysis comprises datasets from two studies, which
received full ethical approval from the University of
Liverpool Institute of Population Health Research Eth-
ics Committee (Study 1 ref:- 10606; Study 2 ref:- 3616).
Written informed consent was gained via an electroni-
cally signed consent form, and participants received a full
debrief upon completion.

Participants were recruited on-line, via social media
and by word-of-mouth. Participants who were under 18
years of age, whose infant was born <24 week’s gestation,
or who were currently in the Neonatal Intensive Care
Unit [NICU], were not eligible to participate. Participants
were eligible to take part in the study if they were over
the age of 18, had an infant born>24 week’s gestation. If
participants had an infant in the NICU, they had to have
been discharged and well for at least three months to take
part. Study 1 data were collected at two separate time
points: February to August 2022 and November 2022 to
March 2023. Study 1 data were combined with Study 2
data, which had been collected between January and Feb-
ruary 2023, rendering 320 participants total. This allowed
for the creation of two groups of equal number (prema-
ture [n=160]; and term [#=160]). There is no specific
power calculation for measurement invariance, but the
sample size was determined following the rule of 10 cases
per item [22], rendering 160 participants for each group
as there are 16 items on the PSAS-RSFE. Participants com-
pleted demographic questions and psychometric scales
including the PSAS-RSF [16].

Measures and analysis plan

Demographics

Several demographic questions, including age, ethnicity,
and educational attainment were asked. Infant demo-
graphics, including gestational age (week of birth), and
birth order were also gathered.
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Postpartum Specific Anxiety Scale - Research Short Form
(PSAS-RSF)

The PSAS-RSF [16] is a 16-item scale developed in 2021
measuring the frequency of maternal-and-infant anxi-
eties occurring during the previous seven days, scored
on a Likert scale from 1 (not at all) to 4 (almost always).
The scale can be used in mothers of infants from 0 to 12
months of age. It features four subscales, consisting of
four items each, scored separately: Maternal Competence
and Attachment Anxieties, Practical Infant Care Anxiet-
ies, Infant Safety and Welfare Anxieties, and Psychosocial
Adjustment to Motherhood. The scale has excellent reli-
ability in the current study (McDonald’s w,=0.75).

Method of analysis

All data analyses were conducted in R version 4.2.1,
using lavaan [23], dplyr [24], corrplot [25], semTools [26],
semTables [27], and psych [28] packages. Measurement
invariance of the scale was tested across the two groups
(mothers of term and mothers of premature infants).
Diagonally weighted least squares estimation was used
as individual responses on the PSAS-RSF are ordinal,
scored on a scale of one-to-four [29].

Configural invariance was tested to investigate if the
factor structure held across the two groups, with a ran-
dom effect of group in the model. Model fit was assessed
using several indices. The Tucker-Lewis Index [TLI] and
Comparative Fit Index [CFI] were computed, with values
of 20.95 considered excellent [30]. A Root Mean Square
Error of Approximation [RMSEA] was also computed,
with values of <0.05 considered good, and values of 0.08
considered fair [30, 31]. Finally, the Standardised Root
Mean Square Residual [SRMR] was also computed, with
values of <0.08 considered good [30].

The configural model was then compared to a met-
ric invariance model. The model structure remained
the same, but factor loadings across groups are fixed,
which allows interpretation as to whether each indi-
vidual item on the scale performs in the same way
across the two groups. The validity of this model was
tested using CFI differences (ACFI<0.01), RMSEA dif-
ferences (ARMSEA<0.015), and SRMR differences
(ASRMR<0.03) as cut-offs [32]. If problematic, that is:
values are above these figures, loadings across items were
allowed to vary, to attempt to reach metric invariance.
Problematic items were identified by assessing differ-
ences in standardised regression coefficients between the
two groups.

The metric model is then compared to the scalar invari-
ance model whereby factor loadings and intercepts are
assumed to be equal across the two groups, so means of
factor loadings can be compared. The cut-offs remain the
same as the metric invariance model, but the SRMR cut-
off is stricter (ASRMR <0.015).
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Results

Participants

Mothers in both the premature (n=160) and term
(n=160) groups were predominantly from the United
Kingdom of Great Britain and Northern Ireland and the
Republic of Ireland (52% vs. 59%), married (63% vs. 81%),
primiparous (66% vs. 76%); with both groups demon-
strating similar levels of education to either undergradu-
ate or equivalent degree level (34% vs. 39%). See Tables 1
and 2 for full demographic characteristics.

Configural invariance

The model showed a good fit for the data (CFI=0.99,
TLI=0.98, RMSEA=0.03 [90%CIs 0.000 to 0.048],
SRMR=0.07), showing the factor structure was consis-
tent across groups.

Metric invariance

The PSAS-RSF did not reach cut-offs for metric invari-
ance (ARMSEA=0.01, ACFI=0.02, ASRMR=0.01). Prob-
lematic items were identified by assessing differences in
standardised regression coefficients between groups in
the configural model (see Table 3).

Metric invariance was reached after the slope for one
item was allowed to vary (I have felt frightened when
my baby is not with me; ARMSEA=0.01, ACFI=-0.01,
ASRMR=0.06). This model was also tested for scalar
invariance, with loadings and intercepts for the prob-
lematic item being free to vary, and this was achieved
(ARMSEA =0.009, ACFI=-0.015, ASRMR=0.006).

However, it is also notable that a comparison of the
regression slopes between groups for three items with
high differences in standardised regression coefficients
were significant: I have worried I will not know what to
do when my baby cries (p<.001); I have worried about my
baby being accidentally harmed by someone or something
else (p<.001); I have worried more about my finances than
before my baby was born (p=.023), indicating these items
may also be problematic.

Discussion and conclusions

The aim of this study was to conduct a measurement
invariance analysis to assess the performance of the
PSAS-RSF in mothers of premature and term infants.
Results demonstrate the PSAS-RSF achieves configural
invariance, and so retains the original four-factor struc-
ture. However, it is clear there are several problematic
items in the current version of the PSAS-RSF, which
are being answered differently in mothers of premature
infants.

The item ‘T have felt frightened when my baby is not
with me” is being interpreted differently in mothers of
premature infants on the PSAS-RSF. Extended periods of
maternal-infant separation are relatively commonplace



Page 4 of 9

(2024) 17:75

Worrall et al. BMC Research Notes

HI9FIyee
9¢'CFSC6
WCFYCS
(5C(+8678
90C+569

(%00°0) 0
(%0¥Y) £
(%0v'Y) £

(%08'8) ¥1
(%06'L) €
(9%069) L1

(%00°0) 0
(%0€°16) 9t L
(%08'8) ¥1

(%00°0) 0
(%05°C€) ¢S
(%0¥Y) £

(%09°9) 6
(%050 ¥
(%0£'80) 9%

(%00°0) 0
(%01°€9) LOL
(9%06'9€) 65

Y06 F¥9 Ly
(8CFCSLL
98'C+8.01L
Lrererll
08'C+S8L

9691
(%0L€l) LT
(9%08°€7) 8€

(%0£°91) 9C
%01°€) §
(%01'81) 6T

(%09°0) L
(%06'19) 66
(%05°£€) 09

61711
(%0¥'72) 6€
(%0S'£2) vt

(9%09°07) €€
(%0t'Y) £
(%05 £2) vt

(%050 ¥
(%00°SY) ¢/
(%05°CS) ¥8

[210] 454-5¥Sd

POOYIBLION O3 JUBLISN[PY [BIDOSOYIAS
S2IIDIXUY 218D JURJU| [RI1IDRId

SANDIXUY IJM PUB A134eS Juejy|

S3IBIXUY JUBWYDENY pue 90u1adwo)) [PuIRIep
(aSF W) 4S5-SY'Sd U0 Aaixuy [DUsIDI

JaMSUY 0} paulpag
ON

SIA

g:oammimq 10§ UOLDDIPaYY PaqLDsald buppy
wnuedisod

Aoueubald buling

Aoueubaid 210jag

Qm\mocmuﬁ uoissaida( Jo buiuil]

Kes 03 10U J9Jald

ON

SIA

(96/N) UOISsaida( [pa1ul]) JO sisoubpi 1uaiind

JaMmsuy 0} paulpad
ON
SOA
(9/N) /21Xy J0j UONDIIPRYY PaqLUISId BUBIDL

winyedisod

Koueubaid buung

Adoueubaid a10jog
(9%/N)gs1s0ubLIq M21xuy jo bujwiy

Kes 01 JON )2l

ON

SOA

(9%/N) K21xuy 31Ul 4O SIsoubDIq uaiin)

(9%06°LL) 61

(9%6006) 8
(%09°0) L
(%050 ¥
V/N
(%06'L€) LS
(%09°6) 6
(%05°C1) 0T
(%096) 6
(%01°€€) €5
©%01°€) S

(%057 ¥
(9%6000) 0
(%06°91) /T
(9%60908) 621

(9%090) L
(%S9 0l
(9%090) L
(9%090) L
(9%000) 0
(%06'1L6) L1

(%8€Y) £
(%00°0) 0
(9%0£°9¢) 89

(%60%'65) 56

CrF L6l

(%08°€7) 8€

(%0900) €€
(96069) L
(%000) 0
(%88) L
(%00°01) 91
(%06'L) €
(%0€°L 1) 8L
(%0€'L) T
(%052€) 7§
(%06'9) L1

(%052) Tl
(%06'L) €
(%0S'£2) ¥
(%01°€9) 101

(%8E71) €
(%0S0) ¥
(9%09°0€) 6t

(9605°25) ¥8

¥/'SF9/0¢

Ju3]eAINba Jo ‘Uoeonp3 a1enpeibisod pala|dwod
(9/N) JUWUIDIY [DUOIIDINDT

uonednddQ pled e ul JoN

suolednodQ Alejuawialj

saAI}eIad O SUIYDe PUR JUB|d 'SS9D01d

» SUOIIANDDQ) 3DIAJISS JSWOISND) PUE S3ES
suoednddQ 91AI9S JBYIO PUR 2Insia ‘Bunied
suonednddQ sapel] paj|iNs

suolledndd() [elIRIIDSS PUR SARRASIUIWPY
suollednod(Q [BDIUYII] PUB [RPUOISSDJOI] DAIFRIDOSSY
suoednddQ [UOISSJOld

S|eIPYYO JOIUSS pUe $103231IQ ‘slabeue|y

(%/N) uonodn0o

31buIs

pajeledas

Jaued yum BuiA
SETIIEIN

(96/N) SPIDIS [DYIDY

AeS 03 10N JJ2ld
1BYI0
uelpuj

ueDIJY ¥oe|g pue ueaqqgled) yoeig
1ueysied

SUYM

(%/N) ubLo s1uyi3

ueadoing-uoN JayiQ

ueadoing 12410

SOIBIS patiun

puejal|

pUuP pUB|a4| UISYLION PUB UlellIg 18315 pue Jo Wopbuly payiun

(9/N) 92UapIsay J0 A13uno)

(Gs *w) aby jpuia1opy

(09L=N)wiaL (091 =N) dinjewaid

anjep

J1sudRIRY) [RUIRR

(09L=N)wiaL (091 =N) dInjewsaid

anjep

Jl3sudRIRY) [RUIAR

sdnolb wisy pue ainyewsald ayy Ag 1|ds ‘sonspaideseyd djydelbowap |eulslely L djqeL



Page 5 of 9

(2024) 17:75

Worrall et al. BMC Research Notes

‘suolysanb asay) pajuasaid a1om oym syuedidinied G| =U 3y} Jo dAIRIUISDIADI 2104219Y) die S3BRIUDIBd/N "suolIsanb 3say3 Y3im pajuasald 10U 31am 3aselep puodas ay) wody (L =) syuedidinied ,

'suoiIsaNb ay3 JaMsuUe 03 J0U 33 319M sjuedidiiied ‘UORSaNb sisoubelp [ed1UID JUBLIND 33 03 S3A, PRJamsue oym syuedidinied o3 pajuasald Ajuo sem WM SIY ]

‘dnoJb wus) sy} ul syuedidiyied o) pajuasaid Jou sem uondo siyj ,

g/N

(%0€°1L1) 81 (%ST91) 9T 210W 10 3/l
(%8€l) CC (9%08°€0) 8€ Ino4
(%06'L2) L1 (908°€S) 98 99lyl
%1€) S (%0€9) 01 OM|
(9/N) UDdI2111D4 DUl Jaquuny 3updni0

(%0€'1) ¢ %01°€) G JEWTe)
(%06'L) € (9%06°L) € Sjuaied UM BAI]
%0v¥) £ (%01'8) €1 Aoyiny [8207 2y} WOl 1udy
(9%05°£1) 8T (%0€°L€) 05 A|91enlld 1uay
(9%00'52) 0L (9%9°55) 68 SUWIOH UMQ INOA UMQO
(%/N) uoionys buisnoy

(0€'L) T (%08'8) 71 12Y10
(%09°0) L (%0¥Y) £ suonedyiieny oN
(%06°£1) 8¢ (909°01) £ L JU3jeAIND3 10 ‘5,350 pare|dwod
(%0¥'60) Lt (%01°81) 6C 1UR(AINDS 1O 'S|2A7-Y paie|dwoD

(960%6€) €9

(%07 ¥€) 5§

JU3[eAINDS JO ‘UoiiedNp xenpesbispun pais|duiod

(09L=N)wisL (091 =N) 3injewsaid

anjep

(09L=N)wiaL (091 =N) 2injewsaid

S1suddRIRY) [RUID)RI

anjep

SisudYRIRY) [eUIDIR

(panunuod) | a|qeL



Worrall et al. BMC Research Notes (2024) 17:75

Table 2 Infant demographic characteristics, split by the
premature and term groups

Infant Characteristic Value

Premature (N=160) Term (N=160)
Infant Age (M +SD) 21.54+14.86 20.37+12.92
Multiple Birth (N/%)
Yes 18 (11.30%) 3(1.90%)
No 142 (88.80%) 157 (98.1%)
Birth Order
First 106 (66.30%) 122 (76.30%)
Second 33 (20.60%) 22 (13.8%)
Third 11 (6.90%) 14 (8.80%)
Fourth or after 10 (6.25%) 2 (1.30%)
Week of birth (M +SD) 31.48+3.06 39.45+1.70
Infant in the NICU®*
Yes 135 N/A
No 10 N/A
Duration of NICU Stay in Weeks (N/%)* b
<1 week 1(0.69%) N/A
1 to 4 weeks 67(46.21%) N/A
5to 10 weeks 45 (31.03%) N/A
11 to 15 weeks 16 (11.03%) N/A
16 or more weeks 6(4.14%) N/A

N/B.
2 This option was not presented to participants in the term group.

b Participants (n=15) from the second dataset were not presented with
these questions. N/percentages are therefore representative of the n=145
participants who were presented these questions.

with premature infants, particularly at or shortly after
the point of birth [33], and may contribute to feelings
of anxiousness when separated. Admission to the neo-
natal intensive care unit [NICU] can contribute feelings
of physical separation from the infant [34]. It may also

Page 6 of 9

be the environment of the NICU itself leads to feelings
of separation, with parents often reporting the physical
space around the infant is dominated by medical equip-
ment, meaning they find it difficult to remain close to the
infant [35]. Furthermore, the constraints of hospital poli-
cies mean mothers can feel further apart from their new
baby [36]. This is important as prolonged separation, par-
ticularly considering the NICU, can lead to impairments
in attachment and bonding [37, 38], which can increase
anxiety [39].

Parental concerns for preterm infants also extend
beyond their baby’s physical health. Financial concerns
following the birth of a preterm baby are inversely asso-
ciated with gestational age [40], and financial burdens of
caring for a preterm baby are further exacerbated if the
infant is in hospital for a prolonged period after birth,
and can lead to a reliance on support networks [41].
Notwithstanding the financial burdens associated with
hospital care immediately after birth, significant costs
can persist right across the first year postpartum. For
example, infants with severe health complications as a
result of their birth may require heightened medical care
once at home, including specialised equipment required
to further support development, and follow-up appoint-
ments, which may lead to time off work extending
beyond parental leave [42]. Furthermore, the NICU has
been associated with significant out-of-pocket expenses,
including childcare for other siblings, and direct medi-
cal costs which cause significant concern even in moth-
ers who have paid parental leave [43]. It is also important
to consider, as this study was international, the cost of
healthcare may also be a contributing factor. For exam-
ple, estimates suggest privately insured families in the

Table 3 Standardised regression coefficients for the premature and term group

PSAS-RSF Factor Item Premature Term Dif-
Group Group fer-
ence
Psychosocial I have felt that I have had less control over my day than before my baby was born (PSAS-RSF7)  0.67 0.52 0.15
Adjustment to I have felt unable to juggle motherhood with other responsibilities (PSAS-RSF 2) 0.73 0.50 023
Motherhood I have worried that | am not going to get enough sleep (PSAS-RSF 12) 0.64 0.59 0.05
I have worried more about my finances than before my baby was born (PSAS-RSF 10) 043 0.15 0.28
Practical Infant | have worried about my baby’s milk intake (PSAS-RSF 5) 0.57 0.51 0.06
Care Anxieties I have worried about my baby’s weight (PSAS-RSF 11) 0.56 048 0.08
I have worried about the length of time my baby sleeps (PSAS-RSF 1) 0.58 0.60 -0.02
I have worried about getting my baby into a routine (PSAS-RSF 14) 0.76 0.60 0.16
Maternal I have felt that my baby would be better cared for by someone else (PSAS-RSF 9) 0.56 040 0.16
Competence I have had negative thoughts about my relationship with my baby (PSAS-RSF 4) 0.72 0.49 0.23
and Attachment |, 0 \yorried | will not know what to do when my baby cries (PSAS-RSF 16) 0.64 0.29 035
Anxieties I have worried that my baby is picking up on my anxieties (PSAS-RSF 3) 0.80 0.63 0.17
Infant Safety and | have repeatedly checked on my sleeping baby (PSAS-RSF 8) 0.63 0.65 -0.02
Welfare Anxieties | have worried that my baby will stop breathing whilst sleeping (PSAS-RSF 6) 0.71 0.70 -0.01
I have felt frightened when my baby is not with me (PSAS-RSF 13) 0.71 0.23 048
I'have worried about my baby being accidentally harmed by someone or something else (PSAS-  0.72 040 032

RSF 15)
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United States may still incur out-of-pocket costs relat-
ing to NICU care in excess of $10,000 [44]; and in the
UK, costs can reach approximately £75,000 for the earli-
est preterm infants, with all of this cost absorbed to the
National Health Service [NHS] [45].

Anxieties surrounding infant health and accidental
harm, as well as concerns surrounding infant care may
also be increased in women with babies in NICU. They
have already been found to be more prevalent for moth-
ers with the earliest preterm infants [7]. The environment
and constraints of the NICU, including handing over rou-
tine care of the infant to medical professionals can lead
mothers to feel powerless and disconnected from their
infant [19], which can further contribute to anxiety, lead-
ing mothers to feel uncertain about their parental role.
This can lead to feelings of over-protection towards the
infant [45], including fears regarding accidental harm and
health. Mothers often feel uncertain about their paren-
tal role [46], and so may feel unsure and alone when the
environment of the NICU is removed [47].

Limitations

This study is the first to conduct a measurement invari-
ance analysis of the PSAS-RSF across mothers of term
and premature infants. However, the sample were pre-
dominantly White, married women from the United
Kingdom of Great Britain and Northern Ireland and
the Republic of Ireland. Future research should make
a concerted effort to recruit women from diverse back-
grounds, particularly as anxiety levels amongst mothers
of premature infants can differ by race [48], and women
from minority ethnic groups are less likely to engage with
perinatal mental health services [49]. The results of the
current study can inform modification of the current ver-
sion of the PSAS-RSF for use in mothers of premature
infants. Adaptation of the scale can be further informed
by stakeholders and mothers of premature infants, before
ensuring validity and reliability of any new measure.

Conclusion

We conducted a measurement invariance analysis of
the PSAS-RSF across mothers of term and premature
infants. Results support the retention of the four-factor
structure found in other variations of the PSAS as the
measure achieved configural invariance, however, poten-
tially problematic items include those around infant care,
safety, and psychosocial adjustment to motherhood.
Future research should now modify the PSAS-RSF for
use in this specific population of mothers of premature
infants.
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