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Abstract

Background: Mothers of premature neonates often confront various
psychological challenges including postpartum depression, anxiety, and
elevated stress levels. However, anxiety has not received the necessary
emphasis in routine clinical practice and research, often going unnoticed.
There is insufficient data regarding the utilization of specific tools for
screening maternal anxiety in hospitalized preterm infants. The study
aimed to determine the prevalence of maternal anxiety and its risk factors
among mothers of premature neonates admitted to the intensive care unit.

Methods: Following Institutional Review Board (IRB) approval, a
descriptive cross-sectional study was conducted at level-III Neonatal
Unit, Fatima Memorial Hospital Shadman, Lahore over the duration of
25 months, (July 2021-July 2023). Mothers were screened for anxiety
using the Perinatal Anxiety Screening Scale (PASS) having 31 items.
Comparative descriptive statistics and multiple logistic regression were
applied to identify all risk factors while taking p <0.05 as significant.

Results: Out of 430 mothers, 28.1% experienced anxiety. Statistically
significant factors for maternal anxiety include young age, urban
residence, higher education, smoking, diabetes, depression/anxiety
diagnosis, primiparity, delivery complications, maternal involvement in
neonatal care, breastfeeding, fear of handling preterm infants at home,
and prematurity-related concerns, as well as gestational age, birth weight,
and weight for gestational age (p < 0.05). Among all these, however, Affiliation:
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Preterm birth is the occurrence of a live birth before 37 weeks of gestation
[1]. Approximately every tenth newborn worldwide is born prematurely [2].
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Pakistan has a high incidence of preterm births, accounting
for 15.8% of all births [3]. Prematurity is traumatic to mothers
as it has physiological and psychological effects in the form
of emotional distress, depression, and/or anxiety among
postpartum mothers [4].

Adding a child to the family is typically a rewarding
experience for mothers, but it is always accompanied by a
degree of anxiety. Postpartum excessive and debilitating
maternal anxiety is a significant health issue. Its traumatic
effects compromise maternal health and impede the
development of mother-baby connections at a time when they
are most sensitive to their environments, resulting in poorer
behavioral, cognitive, and emotional development outcomes
for neonates [5,6].

In the postpartum period, 3-43% of mothers have
reported anxiety symptoms [7,8]. Maternal (demographic,
socioeconomic, obstetric, previous experiences of having
a premature baby, family support, severity of prematurity,
and current diagnosis of depression or anxiety); neonatal
(clinical status of the neonate); and mother-baby interaction
are contributory factors for maternal anxiety during the
postpartum period [5].

Globally, different instruments have been developed to
assess and measure anxiety. However, only a few tools are
available that can be used to o screen for maternal anxiety
during the postpartum period. The Perinatal Anxiety
Screening Scale (PASS) is an example of such an instrument
that has been designed specifically for the perinatal period,
this tool is user-friendly and condition-specific [9-11]. Its
evaluation imposes a negligible additional burden on mothers
and health care. The PASS is easily applicable as it is shorter
(31 items) than other instruments such as the STAI (State-
Trait Anxiety Inventory) with 41 items.

Nevertheless, anxiety has received less attention than it
deserves in routine clinical practice and research, remaining
largely undetected and untreated. Accordingly, in the body
of literature, anxiety and depression are frequently reported
interchangeably, and the majority of available research
focuses on both maternal stress and depressive symptoms.
Only the tip of the iceberg is known about maternal anxiety
in the postpartum period. In addition, there is limited data
regarding maternal screening for anxiety in hospitalized
preterm infants using specific tools. According to the author's
best knowledge, no such local data exists [12-16]. This study
will aid in the evaluation of postpartum anxiety in mothers
with a hospitalized premature infant.

The study's objectives included addressing the frequency
and severity of maternal anxiety of mothers of premature
neonates admitted to the intensive care unit. In addition, the
current study was conducted to determine the relationship
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between demographic, socioeconomic, obstetric, and other
psychosocial variables and maternal anxiety.

Material and Methods

Institutional Review Board of Fatima Memorial Hospital,
Shadman, Lahore, had no ethical objections and they gave
ethical approval on 12 March 2021 under ID number: FMH-
12-2020-IRB-848-M. Following Institutional Review Board
approval, in accordance with the Declaration of Helsinki, a
descriptive cross-sectional study was conducted at level-III
Neonatal Unit, Fatima Memorial Hospital Shadman, Lahore
over the duration of 25 months, (July 2021 — July 2023).
The inclusion criteria were neonates who were singletons,
either inborn or referred from other hospitals for preterm
care, and consent to participate in the study. All neonates
with malformations, anomalies incompatible with life, death
within three days of postnatal life, severely ill mothers,
maternal unavailability, multifetal pregnancies, refusal to
participate, or missing data were excluded.

Data collection

We enrolled 504 maternal-neonatal pairs after obtaining
the mothers' written consent. The data were collected using the
study tools, including a questionnaire on socio-demographic
data, the Prenatal Anxiety Screening Scale (PASS), and
researcher-made questions on maternal anxiety during the
early postnatal period. The PASS questionnaire was designed
by Somerville et al. for the screening of maternal anxiety and
its validity and reliability were confirmed. The average time
taken for respondents to complete the PASS is 6 minutes
[12]. We have taken 20 as the cut-off point as mothers with a
score of >20 were labeled to have anxiety.

The mothers were interviewed in the early postpartum
period, between three and twenty-one days after childbirth
for anxiety appraisal using the PASS questionnaire. It is a
straightforward four-factor configuration, as illustrated
below:

a) Acute anxiety and adaptability (questions 1-10)

b) General anxiety and specific fears (questions 11-18)
c) Perfectionism, control, and trauma (questions 19-23)
d) Social anxiety (questions 24—31)

Scoring for each question is done using a 4-point Likert
scale and it ranges from 0 to 3. Choosing the option not at
all has a score of “0”, sometimes “1”, often almost “2” and
always as”3”.

To score the questionnaire, the scores of the individual
questions are added up, and a score of >26 is the cut-off point
between low and high risk of anxiety. The recommended
severity ranges depending on the score are as:
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e 0-20: asymptomatic
e 21-41: mild anxiety
*  42-93: severe anxiety

The researcher-developed questionnaire was created
by first conducting a comprehensive literature review and
analyzing systematic reviews in the following areas: (i)
psychological and psychiatric factors, (ii) factors concerning
social support and marital relationships, (iii) social and
demographic factors, (iv) factors related to pregnancy and its
related problems, and (v) neonatal factors. Subsequently, an
experienced panel of experts completed the questionnaires,
ensuring that all items were extracted from the literature
review and validated by their expertise. Following this, the
questionnaire underwent a pilot study, with fifteen mothers
participating to ensure the validity of the items.

The neonatal characteristics, including gender, weight,
gestational age, birth weight, and weight for gestation were
collected. Maternal characteristics include age, place of
residence (city or village), level of education (uneducated,
primary, secondary, or higher), employmentstatus (housewife
or employed), smoking, any drug addiction, hypertensive
disorders of pregnancy, gestational diabetes mellitus,
current diagnosis of depression or anxiety, parity, previous
experience with preterm babies, mode of delivery (SVD or
LSCS), family system (extended or nuclear), involved in
baby care and breastfeeding, fear of complications related to
prematurity, fear of difficulty in handling preterm at home,
and post-delivery complications (postpartum hemorrhage,
fever, and infections). In addition, the status of the spouse
was enquired about, including whether he resides alongside
or abroad, and whether he is currently accompanying or not.

Data analysis

The data were analyzed with SPSS 21. The normality of
data was analyzed with the Shapiro-Wilk test. Frequencies
and percentages were used for qualitative while medians
and IQR were used for non-normal quantitative variables
respectively. All categorical variables were analyzed by
proportional differences with either the Pearson chi-square
test or Fisher’s exact tests. The z-test was applied to compare
column proportions, and p-values were adjusted using the
Bonferroni method. Mann-Whitney test was used to analyze
quantitative variables in the two non-normal groups.
Independent risk factors for maternal anxiety were identified
by comparing demographic data and clinical characteristics
of mothers with and without anxiety. In addition, logistic
regression analysis was used to analyze and calculate
the effects of quantitative and qualitative data on anxiety.
Statistical significance was set at 5%.
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Results

A total of 504 mothers were enrolled in the study after
fulfilling the inclusion criteria. However, 430 (85.3%)
mother-neonatal pairs were finally enrolled in the study and
has been summarized in Figure 1.

Assessed for eligibility (mothers with preterm
delivery and neonate got admitted in NICU)
547

Excluded 43

¢ 10 mothers with postnatal
complications and never turned
up for neonatal care in NICU

7 seriously ill mothers

10 parental refusal to participate
9 neonatal malformations

7 anomalies incompatible with
life

Enrolled in study 504

Excluded 74

e 18 maternal with-draw] after
initial consent

e 29 critically sick neonates

¢ 17 mothers from other cities

¢ 10 incomplete data

Completed and analyzed
430

Figure 1: Consort diagram.

All mothers were screened for their anxiety using the
Perinatal Anxiety Screening Scale (PASS) scale and their
response has been summarized in Figure 2.
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Figure 2: Maternal Response to the Perinatal Anxiety Screening
Scale (“0”, sometimes “1”, often almost “2” and always as”3”).
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Out of 430 mothers, 121 (28.1%) had anxiety with 19%
mild to moderate and 9% with severe anxiety.

Table lsummarized demographic data of mothers
and neonates. Of all the demographic and background
variables of the study, young maternal age (p = 0.004),
urban residence (p = 0.008), secondary and higher education
level (p = <0.001), smoking (p = 0.049), diabetes mellitus
(p = <0.001), current diagnosis of depression/anxiety
(p = 0.007), primiparity (p = <0.001), mode of delivery (p =
0.038), post-delivery problems (p = 0.003), mothers involved
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in baby care (p= 0.047), breastfeeding / providing expressed
breast milk (EBM) for neonate (p =0.004), fear of difficulty in
handlingpretermathome(p=0.018, maternal fearofprematurity
related problems (p = 0.005), extended family system
(p = 0.006), gestation age (p = <0.001), birth weight
(p = <0.001), and weight for gestation age (p = 0.034).
However, the variables of maternal job status, drug addiction,
spouse living abroad, accompanied by a spouse, and gender
of neonate were not associated with anxiety (p > 0.05)
(Table 1).

Table 1: Risk factors of maternal anxiety.

Parameter No anxiety (309)
Median (IQR) 30 (26 — 33)
<25 40 (75.5%)

Maternal age

25-30 126 (64.0%)
(years)

31-35 135 (78.5%)

36 -40 8 (100%)
Residence (city) 309 (73.0%)

Uneducated 8 (100%)

Primary 20 (100%)
Education level

Secondary 173 (77.6%)

Higher 108 (60.3%)

Working status (home-maker) 287 (70.9%)
9 (100%)
15 (78.9%)
44 (64.7%)
20 (47.6%)

10 (45.5%)

Smoking

Any drug addiction
Hypertensive disorders
Diabetes mellitus

Current depression/anxiety

MATERNAL

Parity (Primiparous) 27 (33.8%)

Previous preterm babies 17 (70.8%)

LSCS as the mode of delivery 283 (73.3%)
Post-delivery problems 180 (67.2%)
Involved in baby care 291 (71.0%)
Breastfeeding/EBM 262 (74.9%)

Spouse living abroad 22 (84.6%)

Accompanied by spouse 267 (71.6%)

Fear of difficulty in handling preterm at

0,
home 280 (73.3%)

Materr)al fear of prematurity- related 269 (74.5%)
complications

Family system (extended) 145 (78.4%)

Descriptive . .
Anxiety any grade statistics Logistic regression
(121) p-value p-value AOR (95%Cl)
28 (26 — 32) NS NS
13 (24.5%) NS NS
71 (36.0%) 0.004 NS NS
37 (21.5%) NS NS
0 (0.0%) NS NS
114 (27.0%) 0.008 NS NS
0 (0.0%) NS NS
0 (0.0%) NS NS
NS
59 (22.4%) NS NS
71 (39.7%) NS NS
118 (29.1%) 0.144 NA NA
0 (0.0%) 0.049 NS NS
4 (21.1%) 0.341 NA NA
24 (35.3%) 0.101 NA NA
22 (52.4%) <0.001 NS NS
12 (54.5%) 0.007 NS NS
53 (66.3%) <0.01 0.001 (3'2;?32'64)
7 (29.2%) 0.535 NA NA
103 (26.7%) 0.038 NS NS
88 (32.8%) 0.003 NS NS
119 (29.0%) 0.047 NS NS
88 (25.1%) 0.004 NS NS
4 (15.4%) 0.098 NA NA
106 (28.4%) 0.439 NA NA
100 (26.3%) 0.018 NS NS
92 (25.5%) 0.005 NS NS
40 (21.6%) 0.006 0.002 (0.10062_5(1).595
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Male 212 (73.4%)
Gender
Female 97 (68.8%)
SGA 108 (73.5%)
Weight for gest age | AGA 137 (66.8%)
LGA 64 (82.1%)
Median (IQR) 1.40 (1.30 — 1.90)
=1 | Birth weight o
E (Kg) <1 44 (61.1%)
2 1-15 138 (71.1%)
o
u 16-25 71 (65.7%)
>2.5 56 (100%)
Gestation age <28 21 (53.8%)
(weeks)
28 - 31+6 103 (56.9%)
32 -33+6 171 (90.0%)
34 —36+6 14 (70.0%)

The logistic regression analysis, as shown in Table 1,
ultimately revealed that, after accounting for other variables,
postnatal anxiety was linked to factors such as having a
preterm neonate with a gestational age of less than 32 weeks,
being small for gestational age (SGA), being a first-time
mother (primiparous), and residing in an extended family
system. The most significant risk of anxiety was observed
in mothers whose babies were born preterm at a gestational
age of less than 28 weeks, with a substantial increase of
496%. Next in line were mothers who gave birth within the
gestational age range of 28 to 31+6 weeks, experiencing a
heightened risk increase of 265%. Primiparous mothers were
found to be 16% more likely to experience anxiety compared
to multiparous mothers (p = 0.025). Furthermore, mothers
whose infants were both preterm and small for gestational
age (SGA) faced an increased risk of anxiety, with an 8.9%
higher likelihood. On the flip side, the extended family
system had a protective influence, decreasing anxiety by 75%
in mothers when compared to those residing in nuclear family
setups.

Discussion

The journey to motherhood can be challenging due to
the physical, emotional, and behavioral changes that occur
during pregnancy and the postpartum period. This transition
becomes even more intricate and demanding when a
premature baby is born. Among the psychological challenges
faced by mothers of premature neonates, anxiety stands out
as a particularly prevalent issue. The present study aimed to
evaluate the prevalence and risk factors related to anxiety of
mothers of premature neonates admitted to the intensive care
unit.
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77 (26.6%) NA NA
0.191
44 (31.2%) NA NA
39 (26.5%) 0025 | 8.9(1.3-60.6)
68 (33.2%) 0.034 NS NS
14 (17.9%) NS NS
1.30 (1.00 — 1.70) NS NS
28 (38.9%) NS NS
56 (28.9%) <0.01 NS NS
37 (34.3%) NS NS
0 (0.0%) NS NS
4
18 (46.2%) <0001 oo _9160951)
78 (43.1%) <001 <0.001 o 3655010)
19 (10.0%) 0.061 | 8.8(0.9-86.6)
6 (30.0%) 1.00.

Ourstudy signposts thatapproximately one in three mothers
with preterm neonates in the NICU reported experiencing
anxiety. These findings align closely with the prevalence
reported by Benner and Cenna with reported prevalence as
26.5% and 34.2% respectively [13,14]. In contrast, Dannis et
al. and Radosn et al. reported a significantly lower prevalence
of anxiety, approximately 50% less than what we observed in
our study [12,15].

Variations in the prevalence of maternal postnatal anxiety,
which persisted even when utilizing the same diagnostic
tool, may be attributed to (i) specific individual and clinical
characteristics of the mothers, (ii) the level of maternal
engagement in neonatal care and breastfeeding, and (iii) the
presence of drop-outs. It's worth noting that a significant
reason for individuals declining to participate in our study
was that some women felt they were in good health and had
confidence that they wouldn't experience anxiety.

The PASS instrument offers valuable attributes, including
its capacity for distinguishing and predicting accurately,
its reliability over short-term test-retest intervals, user-
friendliness, widespread acceptance, and the ability to
facilitate precise cross-country comparisons. These aspects
collectively enhance its ability to provide a reasonably
reliable estimate of anxiety prevalence when applied [12,16].

Our research findings revealed a substantial correlation
between gestational age and maternal anxiety. As gestational
age decreases, maternal anxiety tends to increase, and vice
versa. In our study's participant pool, giving birth at 28 weeks
or less was associated with a 496-fold increase in maternal
anxiety, while in the gestational age group of 28 to 32 weeks,
the increase in maternal anxiety was 265-fold. Gonzalez-
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Hernandez and co found that about 33% of Mexican mothers
who delivered prematurely experienced anxiety [16].
However, Dantas et al. and Ong et al. reported that every 8"
woman with preterm neonate experiences anxiety [12,17].
The unusually high prevalence of anxiety observed in these
studies can be attributed to (i) varying diagnostic criteria, (ii)
the level of prematurity in newborns, and (iii) apprehension
about complications associated with prematurity.

Additionally, we found that primiparity significantly
increased the risk of postnatal maternal anxiety, supporting
earlier research that linked anxiety symptoms to first-time
mothers [14]. It is generally accepted that multiparous
mothers have more experience, training, and expertise in
parenting, all of which are protective factors against anxiety
[18]. However, our findings contradict certain prior research
results that suggested an association between anxiety
symptoms and multiparity, but notably, such an association
only appeared among multiparous women who also had a
psychiatric history or experienced high levels of stress [19].

We have discovered that when prematurity occurs
alongside small for gestational age (SGA) status, it amplifies
the burden of maternal anxiety. This heightened anxiety
may be attributed to maternal concerns about additional
challenges linked to SGA, including a higher risk of
infections, hypoglycemia, feeding difficulties, and various
other potential issues. International data on the correlation
between maternal anxiety and SGA neonates is limited.

The present study shows that the extended family system
served as a protective factor against postnatal anxiety. There
is literary no available data on the targeted population of
mothers with preterm neonates admitted to NICU. However,
in general, it has been reported that adolescents from joint
families have better mental health compared to nuclear
families [20,21].

The extended family system can provide valuable support
to mothers, offering emotional assistance, practical aid, help
with childcare, knowledge exchange, adaptability in familial
roles, and alleviation of feelings of isolation, ultimately
leading to a reduction in maternal anxiety [5,6].

In our study population, every second pregnant woman
with gestational diabetes was diagnosed to have anxiety.
Gestational diabetes can be distressing for mothers, affecting
their mental well-being during and after pregnancy,
especially in the setting of a neonate who is premature and
admitted to the NICU. Other research findings corroborate
our observation of a varying degree of association between
gestational diabetes and maternal anxiety [19-22].

The present study showed that young maternal age, higher
education, urban residence, current diagnosis of anxiety or
depression, LSCS as the mode of delivery, post-partum
complications, having a low birth weight baby, and maternal
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involvement in neonatal care and breastfeeding increased
the risk of postnatal anxiety symptoms confirming previous
findings [11-15,22-25].

Maternal fear of complications related to prematurity and
handling preterm neonates at home were the other significant
risk factors for maternal anxiety but could not be compared
as, to our knowledge, they were not included in comparable
studies.

Conclusion

What is known about postpartum anxiety in mothers is
only the tip of the iceberg. Postpartum anxiety is unseen but
common. In the postpartum period, maternal anxiety increases
in response to real-world stressors, and it multiplies in the
presence of preterm birth. Approximately 30% of mothers
who delivered prematurely experienced anxiety, with the
most significant risk factors being a younger gestational age,
first-time motherhood, and having a baby who is small for
their gestational age. Notably, the extended family system
played a protective role against maternal anxiety.
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