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A B S T R A C T   

Objective: Limited information is available regarding barriers to breastfeeding during the COVID-19 lockdown. 
Study design: This study was designed as a non-concurrent case-control study on breastfeeding initiation prac
tices, defined according to WHO, in women giving birth during lockdown, between March 8 and May 18, 2020, 
in the COVID-19 ‘hotspot’ in Northeastern Italy (study group), with an antecedent puerperae-matched group 
(control group). Exclusive, complementary, and formula feeding practices were collected from maternal charts at 
hospital discharge, on the second day post-partum, when puerperae filled out the Edinburg Postnatal Depression 
Scale (EPDS). 
Results: The COVID-19 study group presented significantly lower exclusive breastfeeding rates than the control 
group who members gave birth the previous year (− 15%, p = 0.003), as a consequence of the significantly higher 
prevalence of complementary feeding practices in the former (+20%, p = 0.002). Conversely, the COVID-19 
study group showed significantly higher EPDS scores (8.03 ± 4.88 vs. 8.03 ± 4.88, p < 0.005) and higher 
anhedonia (0.56 ± 0.65 vs. 0.18 ± 0.38, p < 0.001) and depression (0.62 ± 0.60 vs. 0.39 ± 0.44, <0.001) 
subscale scores. In the general linear model analysis, women practicing exclusive breastfeeding showed signif
icantly lower EPDS scores in comparison with those practicing complementary (p = 0.003) and formula feedings 
(p = 0.001). Furthermore, the highest EPDS scores were observed in women adopting formula feeding, mainly 
during the COVID-19 quarantine (p = 0.019). 
Conclusion: This study indicates that hospital containment measures adopted during lockdown in the ‘hotspot’ 
COVID-19 epidemic area of Northeastern Italy have a detrimental effect on maternal emotions and on breast
feeding exclusivity practices.   

1. Introduction 

Optimal breastfeeding initiation and exclusivity contribute to sig
nificant short- and long-term health benefits for both mother and baby 
[1,2]. Current professional associations, including the WHO, recom
mend starting breastfeeding, ideally, within 1 h after delivery and 
recommend that it last for at least 6 months [3,4]. While breastfeeding is 
a protective factor against physical illness during childhood and later 
life and may reduce negative mood in mothers [5], a growing body of 
research indicates that maternal stress in gestation, known to be asso
ciated with other adverse perinatal outcomes (i.e. infants small for their 
gestational age, preterm birth, and maternal depression…), is also a risk 
factor for impaired lactogenesis [6]. In fact, several studies have docu
mented maternal psychoemotional vulnerability and impaired lactation 
in natural and man-made disasters [7,8]. After the SARS outbreak in 

2003, both healthcare workers and people who were self-quarantined 
exhibited symptoms of post-traumatic stress disorder [9]. Of note, the 
findings of Crew C.’s recent systematic review identified complex re
lationships between maternal stress and infant feeding practices in the 
context of natural calamities [8]. Therefore, the effect of COVID-19- 
related calamity-induced stress on breastfeeding women cannot be 
ignored. 

In February 2020, Northern Italy became the epicentre for COVID-19 
in Europe, and widespread community transmission occurred, with 
many exportations to other countries [10]. The COVID-19 ‘hotspot’ in 
Northeastern Italy was Vò, a municipality in the Euganean Hills, about 
40 km from Venice, where the death of the first European from COVID- 
19 was recorded on February 21st, 2020 [11]. As a public health 
response to limit viral transmission, on February 22nd, 2020 Italy 
imposed a lockdown with shutdown of public places in addition to 
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physical distancing in ‘hotspot’ towns close to Venice and Milan. The 
lockdown was subsequently expanded nationwide and lasted until May 
17th, 2020, when Italy’s ‘phase two’ stage began in which Italians would 
learn to coexist with the virus. Since the beginning of the COVID-19 
epidemic, the Italian Central Government implemented primary pre
vention actions (masks, gloves, and social distancing) and tailored 
several restrictive measures to contain the spread of the infection, 
including case isolation, contact tracing, and quarantine mitigation 
measures, modelled after China’s successful strategy against COVID-19 
[9]. In this context, hospitals changed policies and protocols around 
perinatal care, replacing office visits with remote checkups, sending 
them to an offsite laboratory for blood draws, cancelling birth center 
tours and other nonessential visits, and barring extra people from the 
laboring mom, the delivery room, and the postpartum units. In an effort 
to keep moms and babies safe, mothers-to-be were routinely tested by 
rapid antibody test and by nasopharyngeal swab on admission. Symp
tomatic women and those who tested positive for the virus were nursed 
in isolation, in separate facilities within the hospital. Skin-to-skin con
tact in the first hour after birth, breastfeeding, and rooming-in were 
encouraged in maternity units. Finally, the hospital stay was minimised, 
depending on circumstances. 

The hospital where this study took place, the Policlinico Abano 
Terme is located in an industrialized area of Northeastern Italy, which 
borders the municipalities of the COVID-19 Vò ‘hotspot’. It supports 
about 1000 births per year [12]. Pregnant women managed in the ma
ternity ward for delivery present low and late fertility, good socio- 
economic status, occupation, and with advanced educational levels 
[12]. Nevertheless, the public health measures adopted as an effort to 
keep moms and babies safe [2] would increase stress of isolation, anxiety 
over disease status, and apprehension in response to new maternal re
sponsibilities, making lockdown in the hospital challenging for maternal 
mental health [13] and breastfeeding initiation [14]. 

In the present study, therefore, we explored psychoemotional 
distress, tested by the Edinburg Postnatal Depression Scale (EPDS) in 
early postpartum [15,16] and breastfeeding initiation practices, defined 
according to WHO [14], among quarantined women who gave birth in a 
COVID-19 ‘hotspot’ in Northeastern Italy. 

2. Patients and methods 

This study was designed as a non-concurrent case-control study on 
breastfeeding initiation and psychoemotional distress in the immediate 
postpartum period in women who gave birth at Policlinico Abano Terme 
during the COVID-19 quarantine (study group) and an antecedent group 
of matched postpartum women (control group), who gave birth during 
2019. 

Data collection was approved by the Institutional Review Board of 
Policlinico Abano Terme. All participants were given an information 
sheet and were only included in the study if they had signed the consent 
form. 

Women aged over 18 years who could read and understand Italian, 
who had delivered a singleton, healthy neonate at term at Policlinico 
Abano Terme between February 22nd (start of quarantine in ‘hotspot’ 
towns close to Milan and Venice) and May 18th (quarantine measures 
eased, ‘phase two’), 2020, were consecutively asked to participate. A 
control group of women was also recruited, comprising women aged 
over 18 years (able to read and understand Italian) who lived in the same 
geographic area and had delivered at the hospital in the same time 
period as the study group but in the previous year (2019). This was 
possible because mothers had provided written permission for us to 
access their obstetric records, which included basic personal data, ed
ucation, medical history, pre-discharge feeding modalities [4], and 
EPDS screening results [12]. 

In accordance with the hospital’s standard practice [12], following 
an uneventful delivery, infants are placed on the mother’s chest for 
about 15 min during which time the midwife assists with the first 

suckling episode. Infants are then dried, they receive umbilical care, and 
they are weighed before their first warm water bath. During the subse
quent 2 days in our ward, the neonates room-in with their mothers, who 
are encouraged to feed them on demand (with no more than 3-hr 
interfeeding intervals). The infants received complementary or for
mula milk if breast milk intake was judged insufficient by the midwives. 
According to standard maternity routines, in the absence of obstetric or 
neonatal complications, length of hospital stay was scheduled for 48 h 
for both vaginal and cesarean delivery. Proactive telephone support 
provided by health professionals was offered after discharge for 
breastfeeding support and for the general well-being of mothers. 

During the study period (February 22nd to May 18th), the EPDS was 
distributed prior to discharge to 163 women (study group) on the second 
day postpartum. During the corresponding period in 2019, the EPDS had 
been distributed to 154 women (control group). The EPDS [15] is a self- 
administered questionnaire composed of 10 items scored in a four-point 
Likert scale (0–3) designed to screen for postpartum depression symp
toms. Postpartum depression represents the end of a continuum of 
severity of symptoms, and the present study used a cutoff point for 
depressive symptomatology risk of >12 [17]. Following Tuohy and 
McVey [16], we also extracted three EPDS subscales: anhedonia sub
scale (items 1 and 2), anxiety subscale (items 3–6), and depression 
subscale (items 7–10). 

A total of 5 women were excluded from the study group: 1 whose 
length of hospital stay was prolonged, 1 who underwent general anes
thesia, 1 under psychological treatment, and 2 whose infants had 
jaundice. Three women were excluded from the control group: 1 whose 
length of hospital stay was prolonged, and 2 whose infant had jaundice. 
Among eligible mothers, 7 subsequently declined to participate (3 in the 
study group and 4 in the control group). In addition, 3 women in the 
study group were excluded owing to incomplete data. Thus, data from 
152 women in the study group and 147 in the control group were 
analyzed. 

SPSS version 26 for MAC (IBM, Armonk, NY, USA) was used for 
statistical analysis. Data are expressed as mean ± SD or frequencies 
(percentage). Continuous variables were analyzed by independent 
sample t-test, while the Chi-squared test was used to analyze qualitative 
variables. In more detail, frequencies of the three feeding modalities – 
exclusive, complementary, and formula feeding – were compared in the 
study group women during COVID-19 lock down and in the non- 
concurrent control group women, using the Chi-squared test. More
over, the odds ratio for alternative adopted feeding modalities other 
than the exclusive one was calculated in the study and control group 
women. A general linear model analysis with Bonferroni-corrected post- 
hoc comparisons was applied to test differences in global EPDS and 
subscales scores (anhedonia, anxiety, and depression) between the study 
group and the control group, and among the three feeding modalities 
practiced by the women. Finally, the association between the EPDS 
global score of >12 and the feeding modalities practiced by study group 
and control group women was analyzed using the Chi-squared test. p <
0.05 was set as statistical significance. 

3. Results 

The sociodemographic characteristics of 152 study group mothers, 
who gave birth during the quarantine, from March 8th to May 18th, in 
the COVID-19 ‘hotspot’ in Northeastern Italy and 147 control group 
mothers, who delivered in the previous year, together with breastfeed
ing practices and EPDS scores collected at discharge on the second day 
postpartum, are shown in Table 1. 

There were no significant differences between the study group and 
control group women for all sociodemographic variables. However, the 
study group showed significantly lower exclusive breastfeeding initia
tion rates than the control group (107 (70.39%) vs, 123 (86.39%), p =
0.003), due to a significantly higher prevalence of complementary 
feeding practices in the former (18 (12.24%) vs, 40 (26.32%), p =
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0.002). 
At the same time, the study group showed significantly higher EPDS 

scores (6.58 ± 4.08vs, 8.03 ± 4.88, p < 0.005) and significantly higher 
anhedonia (0.18 ± 0.38 vs, 0.56 ± 0.65, p < 0.001) and depression 
(0.39 ± 0.44 vs, 0.62 ± 0.60, p < 0.001) subscale scores than the control 
group. Furthermore, in the study group, women with EPDS levels >12, 
indicating the threshold for a higher probability of depression, were 
more frequently represented than in the control group [12 (11.56%) vs. 
35 (23.03%), respectively; p < 0.001]. 

The relationship between exclusive, complementary, and formula 
feeding modalities, defined according to WHO, and EPDS scores at 
hospital discharge on the second day postpartum, are shown in Table 2. 

The general linear model analysis revealed significant differences in 
EPDS scores among the three feeding modalities practiced by women. In 
particular, women practicing exclusive breastfeeding showed a signifi
cantly lower EPDS score in comparison with those practicing comple
mentary (p = 0.003) and formula feedings (p = 0.001). However, the 
highest EPDS scores were observed in women adopting formula, mainly 
during the COVID-19 quarantine (p = 0.019) (Fig. 1). 

In addition, women with an EPDS score of >12 more frequently 
practiced complementary and formula feeding modalities. However, 
this association was statistically significant only in the study group (p =
0.023), not in the control group (p = 0.696). Of note, the risk of 
exclusive breastfeeding failure upon hospital discharge during the 
COVID-19 quarantine in women with an EPDS score of >12 increased 
from 1.252 to 1.844 when compared with non-concurrent control group 
women giving birth in 2019. 

Finally, women who practiced exclusive breastfeeding in both the 
study and control groups presented significantly lower anhedonia and 
depression subscale scores than those practicing complementary (p =
0.017 and p = 0.046, respectively) and formula feeding practices (p =

0.001 and p = 0.001, respectively). Anxiety levels were instead com
parable between study group and control group puerperae (p = 0.586). 
Nevertheless, women practicing formula feeding showed higher anxiety 
scores than those practicing complementary (p = 0.009) and exclusive 
(p = 0.014) breastfeeding. 

4. Discussion 

In the present study, women giving birth during the COVID-19 
quarantine in the ‘hotspot’ area of Northeastern Italy, between 
February 22nd and May 18th, 2020, presented lower exclusive breast
feeding rates (− 15%, p = 0.003) than the control-matched group who 
gave birth the previous year, due to a significantly higher prevalence of 
complementary feeding practices in the former (+20%, p = 0.002). 
Conversely, the COVID-19 study group showed significantly higher 
EPDS scores, higher anhedonia and depression subscale scores, and a 
higher prevalence of EPDS levels over the threshold (> 12) for an 
enhanced probability of postpartum depression. The general linear 
model analysis confirmed that women who practiced complementary 
and formula feedings had higher EPDS and anhedonia and depression 
subscales scores. However, the higher EPDS scores were present in 
women who practiced formula feeding during the COVID-19 lockdown. 

These finding suggest that early maternal postpartal psychological 
responses to the COVID-19 pandemic may be mediated by postpartum 
EPDS symptoms, severe enough to predict a higher postpartal depression 
risk with depression occurring in up to one in four puerperae, and 
breastfeeding initiation failure occurring in up to 15% puerperae upon 
hospital discharge. This seems in accordance with previous studies that 
have documented maternal psychoemotional vulnerability in calam
ities, catastrophic events [4] and natural and man-made disasters (e.g., 
terrorist attacks, earthquakes, tsunamis, Chernobyl), all predictors of 
postpartum depressive symptoms in the general population [6,9] and 
associated with a wide range of adverse perinatal outcomes, including 
formula feeding practices and a shorter duration of any and exclusive 
breastfeeding. In the studies, the nadir of exclusive breastfeeding 

Table 1 
Sociodemographic characteristics, breastfeeding modality initiation, and EPDS 
scores collected at hospital discharge on the second day postpartum, of COVID- 
19 study group and non-concurrent control group mothers.   

Control group Study group p 

N = 299 147 (49.16) 152 (50.84)  
Age, year 33.18 ± 5.10 33.47 ± 4.93  0.618 
Gestational age, week 39.73 ± 1.13 39.68 ± 1.19  0.713 
Neonatal birth weight, g 3446.16 ± 395.69 3355.90 ± 419.25  0.058 
Nulliparae 69 (46.94) 72 (47.37)  1.000 
Smokers 10 (6.80) 9 (5.92)  1.000 
Pre-pregnancy obesity 5 (3.40) 4 (7.69)  0.746 
Gestational obesity 27 (18.37) 22 (14.47)  0.435 
Level of instruction:    

Elementary 17 (6.93) 8 (5.26)  0.060 
High 76 (61.38) 76 (50.00)  0.817 
Degree 54 (36.73) 67 (44.08)  0.238 

Civil status:    
Single 2 (1.36) 1 (0.66)  0.617 
Married 80 (54.42) 84 (55.26)  0.907 
Cohabitating 64 (43.54) 67 (44.08)  1.000 

Occupation:    
Student 0 (0.00) 1 (0.66)  1.000 
Housewife 15 (10.20) 21 (13.82)  0.377 
Unemployed 9 (6.12) 11 (7.24)  0.818 
Working 123 (83.67) 118 (77.63)  0.192 

Cesarean delivery: 19 (12.93) 27 (17.76)  0.265 
Elective 12 (10.88) 16 (10.53)  0.553 
Emergency 7 (7.48) 11 (7.24)  0.468 
Breastfeeding at discharge:    

Formula 4 (2.72) 5 (3.29)  1.000 
Complementary 18 (12.24) 40 (26.32)  0.002 
Exclusive 123 (86.39) 107 (70.39)  0.003 
EPDS, score 6.58 ± 4.08 8.03 ± 4.88  0.005 

EPDS subscales:    
Anhedonia 0.18 ± 0.38 0.56 ± 0.65  <0.001 
Anxiety 1.15 ± 0.62 1.17 ± 0.65  0.821 
Depression 0.39 ± 0.44 0.62 ± 0.60  <0.001 
EPDS score >12 17 (11.56) 35 (23.03)  < 0.001  

Table 2 
EPDS and anhedonia, anxiety, and depression subscale scores in COVID-19 study 
group and control group women across the breastfeeding practices, defined 
according to WHO.  

N (%) or 
Mean ± SD  

Breastfeeding practices    

Exclusive Complementary Formula p 

EPDS:      
Total score Study 

group 
7.53 ±
4.23 

8.57 ± 5.61 14.40 ±
7.63  

0.006†

Control 
group 

6.58 ±
4.17 

5.72 ± 3.35 10.50 ±
2.38  

0.107†

>12 score Study 
group 

19/107 
(18%) 

13/40 (32%) 3/5 
(60%)  

0.023††

Control 
group 

14/123 
(11%) 

2/18 (11%) 1/4 
(25%)  

0.696††

EPDS 
subscales:      
Anhedonia 
score 

Study 
group 

0.453 ±
0.596 

0.713 ± 0.659 1.701 ±
0.671  

<0.001†

Control 
group 

0.184 ±
0.389 

0.194 ± 0.303 0.250 ±
0.501  

0.940†

Anxiety 
score 

Study 
group 

1.155 ±
0.637 

1.181 ± 0.709 1.551 ±
0.755  

0.427†

Control 
group 

1.151 ±
0.620 

0.986 ± 0.531 2.001 ±
0.408  

0.112†

Depression 
score 

Study 
group 

0.569 ±
0.554 

0.693 ± 0.649 1.351 ±
0.993  

0.014†

Control 
group 

0.398 ±
0.468 

0.347 ± 0.333 0.500 ±
0.204  

0.809†

Statistical significance at p < 0.05. 
† Statistical significance by the general linear model analysis. 
†† Statistical significance by Chi-squared test. 
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prevalence among infants below six months was 20.0% [8]. 
To our knowledge, no previous studies have, however, examined 

infant feeding practices of women giving birth in the context of the 
COVID-19 lockdown. Learning from China’s successful battle against 
COVID-19, the Italian Central Government implemented primary pre
ventive actions and tailored several restrictive, containing measures in 
the hospital to contain the spread of the infection. Such measures 
involved cancelling antenatal classes, birth centre tours, open days, and 
other nonessential visits, and included barring extra people (fathers, 
doulas, relatives, and visitors…) from the mothers in labor, the delivery 
room, and the postpartum units in an effort to keep moms and babies 
safe. Such measures however had potential stressful consequences and 
detrimental psychological effects on a vulnerable population [18], 
which possibly interfered with achieving the goal of breastfeeding 
[8,14]. 

Therefore, these data may have some clinical relevance. Pregnancy 
can be a stressful time for many expecting mothers [19], but now the 
COVID-19 crisis is adding a new layer of worry and stress about how the 
pandemic will impact the feeding practices of their baby [12,14,18]. 
While it seems reasonable that mothers experiencing stress would affect 
breastfeeding initiation and/or stop breastfeeding earlier, other findings 
are less intuitive. The relationship between stressful life events and risk 
of depression symptoms is likely complex and is perhaps bidirectional (i. 
e. peripartal depressive symptomatology might causally contribute to 
failed breastfeeding goal and/or breastfeeding might contribute to 
reduce postpartum depressive symptomatology) [5,20]. 

Although some literature suggests an indirect relationship between 
postpartum depression and breastfeeding outcomes, our findings reaf
firm the unique impact that stress associated with the COVID-19 lock
down may have on breastfeeding initiation. A further interpretation of 
this significant relationship is supported in our study by the analysis of 
the three-dimensional structure of EPDS [16]. Specific to our findings, 
the higher anhedonia and depression subscale scores in COVID-19 study 
group women were significantly associated with complementary and 
formula feeding practices, also suggesting that EPDS three-factor 
structure analysis may represent an additional good tool to better un
derstand the spectrum of negative psychological issues that the COVID- 
19 lockdown might give rise to among pregnant women. 

Postpartum depression is the result of a dynamic interplay of 

biological, psychological, and social risk factors [19], all of which can be 
amplified by the current COVID-19 pandemic. As previous studies have 
addressed in the devastation caused by natural calamities [8], pregnant 
women giving birth during the COVID-19 pandemic represent a high 
risk vulnerable population that needs to be carefully followed to mini
mize postpartal mental dysfunction [21], upon which the establishment 
of successful breastfeeding initiation depends. Concerns about exposure 
to COVID-19, combined with physical distancing and containment rec
ommendations, may adversely affect the thoughts, emotions, and 
functioning of new mothers, worsening depressive symptoms and 
decreasing the mother’s ability to achieve her breastfeeding and moth
ering plan. Therefore, medical and mental care interventions should be 
carried out concurrently to prevent adverse maternal perinatal out
comes. For this reason, guidance for infant feeding in emergencies re
quires that emergency plans include provisions for breastfeeding 
counselling, as well as other components of breastfeeding support, like 
emotional support and reassurance, this being especially significant to 
the wellbeing of mothers who were isolated because of COVID-19 [22]. 

We recognize several limitations to this study. Firstly, being limited 
to postpartal breastfeeding practices in the hospital, this study may not 
have had sufficient statistical power to demonstrate a significant effect 
in the achievement of lasting WHO breastfeeding goals by mothers. 
Secondly, a non-concurrent case-control study such as this cannot 
guarantee that the observed relationships represent causal factors. 
Thirdly, given that the EPDS was used to screen the psychoemotional 
distress in puerperae giving birth during COVID-19 pandemic, we did 
not confirm the diagnosis of postpartum depression using the unique 
criteria defined in the medical literature [23]. However, this should not 
invalidate our results, because the general geographic, demographic, 
and clinical variables in the studied sample were similar among non- 
concurrent study groups. However, literature on this subject is sparse. 
Thus, the present study makes an important contribution to the under
standing of the impact of the COVID-19 life-threatening pandemic upon 
women’s postpartal well-being and their ability to successfully initiate 
exclusive breastfeeding. 

In conclusion, the results of our study indicate that containment and 
distancing measures around labor and delivery adopted during lock
down in the COVID-19 ‘hotspot’ in Northeastern Italy had detrimental 
effects on maternal breastfeeding initiation exclusivity, due to a 

Fig. 1. Clustered boxplot of EPDS total scores and feeding practices in COVID-19 study group nd control group women at hospital discharge. 
Higher EPDS scores are present in women giving birth during the COVID-19 lock down compared to controls. In exclusive breastfeeding women, EPDS scores were 
significantly lower in comparison to those who practiced complementary (* p = 0.003) and formula feeding (** p = 0.001). 
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significantly higher prevalence of complementary feeding practices. 
Women who practiced complementary and formula feedings had higher 
EPDS and anhedonia and depression subscale scores, especially those 
who practiced formula feeding during the COVID-19 quarantine. Con
cerns about exposure to COVID-19 risk, combined with changed policies 
around prenatal care in hospitals, negatively affected the emotions and 
the functioning of women, impairing their ability to achieve breast
feeding exclusivity. 
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