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ARTICLE INFO ABSTRACT

Keywords: Objective: The 2019 coronavirus disease pandemic (COVID-19) required strict confinement measures that differ-
Pandemics entially impacted the individual’s daily life. Thus, this work aimed to study postpartum women’s mental health
SDlepresswn, Postpartum in Argentina during mandatory social isolation.

eep

Self efficacy Design: A cross-sectional survey was conducted from May to July 2020, which included five validated question-
Metacognition naires to assess postpartum depression (Postpartum Depression Screening Scale-Short Form), insomnia (Insomnia
Cognitive dysfunction Severity Index), memory complaints (Memory Complaint Scale), metacognition (Brief Metamemory and Meta-

concentration Scale), and breastfeeding self-efficacy (Breastfeeding Self-Efficacy Scale-Short Form). Sociodemo-
graphic variables, social isolation characteristics, and breastfeeding practices were also collected. This study was
conducted in accordance with the Declaration of Helsinki. Statistical analysis included zero-order correlations,
multiple logistic regressions, and a set of structural equation models (SEM) to test direct and indirect effects.
Goodness-of-fit indices were calculated for SEM.

Setting: Postpartum women were recruited from public hospitals, private health clinics, and online community
recruitment in the Cordoba province (Argentina).

Participants: 305 postpartum women from Argentina.

Measurements and findings: 37% of women reported postpartum depression, 46% insomnia, 42% memory impair-
ment, 60% low metaconcentration, 50% low metamemory, and 23% low breastfeeding efficacy. Also, significant
associations were found demonstrating that social isolation promoted postpartum depression and insomnia were
reciprocally related, which compromised female cognition and efficacy. This situation was aggravated in women
during late postpartum, with previous children, and by low social support (e.g., family, health professionals),
with non-exclusive breastfeeding being increased.

Key conclusions: This is the first study addressing postpartum women’s mental status during social isolation in
Argentina, which was a promoting factor for postpartum depression and insomnia that were reciprocally related.
This situation was also aggravated by reproductive factors, such as late postpartum, multiparity, breastfeeding
frequency, and non-exclusive breastfeeding. Additionally, breastfeeding self-efficacy depended on mental health
status, and euthymia therefore favoured the practice of exclusive breastfeeding.

Implications for practice
Women’s health must be addressed by clinicians and researchers
during COVID-19 pandemic, as early evaluation and promotion of
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mental health and breastfeeding will improve the health status of
specific female populations (e.g., multiparous and advanced post-
partum women, essential workers, and women without adequate
social support). Also, these issues must be considered during po-
litical decision-making processes to protect the well-being of vul-
nerable groups.

Introduction

The 2019 coronavirus disease pandemic (COVID-19) required rapid
and substantial responses by health systems around the world, which
generally proceeded with strict confinement measures (Matias et al.,
2020). Consequently, the Argentinian government early enforced the
Preventive and Mandatory Social Isolation (PMSI) on March 20th, 2020,
after the first cases were confirmed (Argentine National Ministry of
Health, 2020). Social distancing and reduction of population move-
ment were enforced through the cancellation of public events and trans-
port, religious activities, tourism, schools, many works, among oth-
ers. These measures drastically modified people’s lifestyles and poten-
tially impacted their mental health, which needs to be properly stud-
ied (Johnson et al., 2020; Sher, 2020), to develop well-being promoting
strategies for the general population and those who need additional sup-
port during certain vital moments, such as women under reproductive
demands (PAHO, 2020).

Psychological disturbances are frequently found during the postpar-
tum period (Zubaran et al., 2010b). Postpartum depression is a public
health issue affecting 13 to 19% of women, characterised by feelings of
sadness, anger, or frustration that interfere with daily life shortly after
birth and can last up to a year after that (Hutchens and Kearney, 2020).
Despite its prevalence, it is underdiagnosed, with different risk factors
being identified, such as insomnia, childcare and life stress, lack of social
support, domestic violence, prenatal depression, and negative breast-
feeding experiences (Hutchens and Kearney, 2020).

Some authors predict an increment in the prevalence of postpar-
tum depression during the pandemic due to its effects on mental health
(Viaux et al., 2020). Insomnia, mood changes, fear, stress, and financial
worries have been identified in confined people during the COVID-19
pandemic (Torales et al., 2020). It is more complex in groups with psy-
chological vulnerability, such as women in perinatological stages. Stud-
ies about peripartum women’s mental health during the COVID-19 pan-
demic are scarce. Durankus and Aksu (2020) found a 35% prevalence of
depression in Turkish childbearing women with significant effects of so-
cial isolation. Davenport et al. (2020) studied the influence of pandemic
and social distancing/isolation measures on mental health during peri-
partum in Canada, finding a 41% prevalence of maternal depression,
which was confirmed by Cameron et al. (2020) in North America (preva-
lence: 33.16% to 43.37%). In Italy, these concerns also increased depres-
sive prevalence in peripartum women (29%) (Zanardo et al., 2020).

Although the effects of lockdown restrictions during the COVID-19
pandemic on sleep problems are currently studied, they have not been
addressed in women during postpartum (Ramirez-Ortiz et al., 2020).
Some reports identified a 37% increase in insomnia rates in the gen-
eral population, which correlated with states of depression, anxiety, and
stress (Morin and Carrier, 2020). In Argentina, a high prevalence of in-
somnia was found in university students during the early stages of social
isolation, which was associated with worry, coping, and academic en-
gagement (Scotta et al., 2020).

Studies on mental health during the COVID-19 pandemic in Ar-
gentina showed that women are more vulnerable to developing men-
tal disorders during prolonged social isolation and quarantine periods
(Lopez Steinmetz et al. 2020). Moreover, Canet-Juric et al. (2020) eval-
uated longitudinally the emotional impact of these measures on the Ar-
gentinian general population and found that depression impairs over
time and reduces women’s positive affectivity (i.e., the level of sub-
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jective experiences with positive emotions and feelings). These studies
suggest that women’s mental health must be monitored when lockdown
measures are implemented or extended, and the promotion of mental
health must be encouraged. However, there are no studies to date that
investigate this during the postpartum period to reduce women’s vul-
nerability (Bermejo-Sanchez et al., 2020). In this sense, postpartum is a
time of adaptation and learning for women, who need to develop new
behaviours to efficiently care for their child and obtain satisfaction in
motherhood (Carrizo et al., 2020). Maternal self-efficacy is a construct
defined as the “beliefs a mother holds of their capabilities to organise
and execute the tasks related to parenting a child”, which is affected
by their mental status and previous experiences, among other factors
(Kohlhoff and Barnett, 2013). Self-efficacy is part of the psychological
capital of a person, which is defined as a positive mental state during
growth and development (Minglu et al., 2020). Peripartum women with
high psychological capital show less psychological stress and anxiety,
less postpartum depression, and more optimism (Minglu et al., 2020;
Nadjafi-Semnani et al., 2018). Besides, women who do not feel effective
at breastfeeding may experience feelings of failure and low mood, and
therefore increased risk of postpartum depression and breastfeeding ces-
sation (Haga et al., 2012). Given the influence of psychological capital
on well-being, it becomes more relevant in the current pandemic con-
text. Consequently, it has been studied during the lockdown measures
due to the COVID-19 pandemic, with results suggesting that these psy-
chological resources (self-efficacy, optimism, hope, wisdom, gratitude
toward the world, gratitude of being, peaceful disengagement, and ac-
ceptance) improve the psychological well-being of isolated individuals
(Pellerin and Raufaste, 2020).

Thus, this study aimed to evaluate postpartum depression, insom-
nia, and cognitive impairment during the pandemic COVID-19 social
isolation in Argentina, in relation to different factors. Based on the liter-
ature outlined above, the hypothesis was that these mental health con-
cerns are aggravated in postpartum women during the COVID-19 social
isolation, which are conditioned by sociodemographic and health char-
acteristics, having different direct and indirect interactions to impact
breastfeeding self-efficacy.

Methods
Subjects

For this cross-sectional study, self-report online questionnaires were
administered to 305 postpartum women from Argentina, who were re-
cruited from May to July 2020, during the COVID-19 pandemic PMSI.
Women were recruited from three sources: public hospitals, private
health clinics, and online community recruitment. Inclusion criteria
were: adult (> 18 years-old), Argentina’s inhabitant, postpartum (first
twelve months), and breastfeeding.

All participants signed informed consent before being voluntarily
included. This research was approved by the corresponding Research
Ethics Committee (registration code REPIS-3177), following the Decla-
ration of Helsinki and current legislation.

Instruments

Insomnia assessment

The Insomnia Severity Index (ISI) was used to assess the na-
ture, severity, and impact of insomnia during the previous month
(Morin et al., 2011). The ISI is a 7-item self-report questionnaire typ-
ically used in insomnia research (Goldstein and Chervin, 2016) which
evaluates the following dimensions: severity of sleep onset, sleep main-
tenance, early morning awakening problems, sleep dissatisfaction, in-
terference of sleep difficulties with daytime functioning, noticeability of
sleep problems by others, and distress caused by the sleep difficulties.
Each item was rated on a 5-point Likert scale (0 to 4, where 0 indicates
no problem and 4 corresponds to a very severe problem) and scores were
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transformed on a scale ranging from 0 to 28. Thus, higher scores indi-
cate more severe insomnia and a higher impact on the quality of a per-
son’s life. The optimal cut-off for community samples is >10 (sensitivity
of 86% and a specificity of 88%) (Morin et al., 2011). The ISI exhib-
ited adequate properties regarding reliability and validity (Fernandez-
Mendoza et al., 2012). In this study, Chronbach’s alpha was calculated
to assess its reliability, which was acceptable (alpha=0.805).

Postpartum depression

The Spanish version of the Postpartum Depression Screening
Scale-Short Form (PDSS-SF) was used to assess signs suggestive of
depressive disorders during the postpartum period (Le et al., 2010).
The questionnaire has 7-items that study sleep/eating disturbances,
anxiety/insecurity, emotional lability, mental confusion, loss of self,
guilt/shame, and suicidal thoughts during the last two weeks. Each item
was rated on a 5-point Likert scale (1 to 5, where 0 indicates “strongly
disagree” and 5 corresponds to “strongly agree”). Scores were trans-
formed on a scale ranging from 7 to 35, with higher scores indicating
a higher level of depression. The cut-off score for the PDSS-SF is 17
(89% sensitivity and 77% specificity) (Zubaran et al., 2010a). Previ-
ous studies tested the psychometric properties of the PDSS-SF, showing
its validity and reliability (Lara et al., 2013; Rodriguez-Munoz et al.,
2018; Zubaran et al., 2010a). In the current study, its alpha was accept-
able (alpha=0.830). The PDSS shows some advantages over other in-
struments: it is more comprehensive, covers a wider array of symptoms,
can be used during the first postpartum year, exhibits good psychomet-
ric properties, and is available for Latin American women, among others
(Lara et al., 2013).

Cognitive status

Metacognition: Metacognition encompasses the self-regulatory mech-
anisms of cognitive processes (i.e., knowledge, monitoring, and con-
trol of cognitive awareness). For this study, metacognition was assessed
using the Brief Metamemory and Metaconcentration Scale (BMMS)
(Manzar et al., 2020; Klusmann et al., 2011). Metamemory refers to
awareness about one’s memory, whereas metaconcentration represents
self-perceived concentration abilities and regulation. The BMMS is a 9-
item scale, divided into two dimensions: metamemory (5-items) and
metaconcentration (4 items). The responses were given on a 5-Likert
scale (1 for “absolutely wrong” to 5 for “absolutely true”). Higher scores
indicate better metacognition (Klusmann et al., 2011). Previous studies
reported that the BMMS has adequate psychometric reliability and va-
lidity (Klusmann et al., 2011; Manzar et al., 2020; Albougami et al.,
2020). In this study, Cronbach’s alpha was 0.784.

Memory complaints: The Spanish version of the Memory Complaint
Scale for patients (MCS-P) was used. This scale explores the subjective
complaints of participants judging their daily behaviours concerning
memory functioning and to what extent they are affected (Vale et al.,
2012). The questionnaire has seven questions with graded responses of
increasing intensity (0, 1, and 2), and scores were transformed on a scale
ranging from O to 14, where higher scores indicate a higher degree of
memory complaints. Then, women were classified based on cut-off val-
ues as no memory impairment (<3) and memory impairment (>3). Sim-
ilar to previous studies (Hwang and Kim, 2019), internal consistency
was adequate (alpha=0.867).

Breastfeeding self-efficacy

Women’s breastfeeding confidence was assessed using the Breast-
feeding Self-Efficacy Scale-Short Form (BSES-SF) in Spanish (Oliver-
Roig et al., 2012). The BSES is valid for identifying women with breast-
feeding difficulties and has been used for the evaluation of supportive
interventions. This instrument contains 14 items presented positively
with the phrase “I can always” and anchored with a 5-point Likert-type
scale (1 for “not at all confident” to 5 for “always confident”). Then,
scores are added up to produce a range from 14 to 70, with higher
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scores indicating higher levels of breastfeeding self-efficacy. The identi-
fied BSES-SF cut-off score is 50 points, where scores >50 are indicators
of adequate breastfeeding confidence (sensitivity >70% and specificity
>50%) (Nanishi et al., 2015). Moreover, its psychometric characteris-
tics have been tested, confirming its validity, reliability, and structure
(Tuthill et al., 2016; Oliver-Roig, et al., 2012). In the current study, re-
liability was good (alpha=0.869).

Sociodemographic and health questionnaire
» A questionnaire was used to collect data about sociodemographic
variables, social isolation characteristics, and breastfeeding practices
(Cortez et al., 2020). Self-reported information was registered about:

Sociodemographic variables: age, partnership status (single or in
a couple), years of education (>12 years or <12 years), employment
(formal employment or informal employment/unemployment), health
insurance (yes or no). Since advanced maternal age has been associ-
ated with peripartum complications that can lead to anxiety and worry
(Lampinen et al., 2009), age was dichotomised as <35 years old and
>35 years old.

* Obstetric and breastfeeding characteristic: mode of delivery (vaginal
or Cesarean), parity (primiparous, secondiparous, or multiparous),
number of pregnancies (1 or >1), postpartum period (months), ges-
tation characteristics (single or multiple, number of weeks), type of
breastfeeding (exclusive or non-exclusive), previous breastfeeding
experience (yes or no), breastfeeding frequency (hours between feed-
ings), assistance and/or information about breastfeeding received
from doctors (yes or no) or other health professionals (yes or no),
attendance to events, groups, workshops or other activities about
breastfeeding organised by community support organizations (-BFS-
yes or no).

Social isolation characteristics: days of isolation, being an essential
worker (yes or no), telecommuting (yes or no), home studying (yes
or no), number of cohabitants (number of people with whom she is
isolated without counting herself).

Statistical analysis

All statistical analyses were performed using the Stata software (ver-
sion 15, StataCorp). P values below 0.05 were considered significant
(p<0.05). The reliability related to internal consistency was measured
by the alpha coefficient. Descriptive statistics (mean and standard de-
viation) were calculated for all numerical variables; the percentage of
categorical variables was also described. Multiple logistic regression
was performed to compare the prevalence of mental health conditions
among sociodemographic, obstetric, and social isolation characteristics.
Results were expressed as odds ratios (OR) with a confidence interval
(IC95%) and p-values.

Structural equation models (SEM) were used to test direct and in-
direct relationships. These models can be interpreted as a combination
of multiple regressions and factor analysis. Three steps were conducted.
First, kurtosis and skewness were assessed to test the normality of mental
health questionnaires (cut-off point +2) because a normal distribution
is required for the application of full information maximum likelihood
in SEM (Soh et al., 2020). Second, a set of confirmatory factor analyses
were conducted to confirm the dimensionality of the five questionnaires,
with the calculation of goodness-of-fit indices: Chi-square to degree of
freedom ratio (y2/df), Root Mean Square Error of Approximation (RM-
SEA), Comparative Fit Index (CFI), Tucker Lewis Index (TLI), and Stan-
dardised Root Mean Square Residual (SRMR) (Miranda et al., 2020a;
Miranda et al., 2020b). Third, Pearson’s correlations (r) were performed
to test associations between the variables included in the hypothesised
model.

A theoretical SEM was established based on previous studies
(Soh et al., 2020; Miranda et al., 2020c; Carrizo et al., 2020). This model
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Table 1

Sample characteristics of 305 postpartum women from Argentina dur-

ing the COVID-19 pandemic.

Variables N % Mean SD
Sociodemographic characteristics

Age 30.51 5.65
<35 years old 230 75

>35 years old 75 25

Educational level

<12 years 22 7

>12 years 283 93

Partnership status

In couple 292 96

Single 13 4

Employment status

Employed 208 68

Unemployed 97 32

Health insurance

Yes 261 86

No 44 14

Obstetric and breastfeeding characteristics

Parity 1.61 1.16
Primiparous 177 58

Secondiparous 97 32

Multiparous 31 10

Gestation pregnancy

Single 297 97

Multiple 8 3

Gestation time 38.59 2.22
<38 weeks 47 15

>38 weeks 258 85

Mode of delivery

Vaginal Delivery 106 35

Cesarean 199 65

Postpartum months 4.88 3.33
<6 months 223 73

>6 months 82 27

Number of pregnancies 1.90 1.32
1 150 49

>1 155 51

Type of breastfeeding

Exclusive 197 65

Non-exclusive 108 35

Frequency of breastfeeding 2.93 2.07
<3 hours 242 79

>3-6 hours 55 18

>6 hours 8 3

Breastfeeding experience

Yes 123 40

No 182 60

Support from doctors

Yes 193 63

No 112 37

Support from other health professionals

Yes 187 61

No 118 39

Attendance to BFS activities

Yes 125 41

No 180 59

Breastfeeding self-efficacy

BSES-SF >50 (Adequate) 234 77

BSES-SF <50 (Poor) 71 23

Social isolation characteristics

Days of isolation 67.88 12.19
<60 days 69 23

>60 days 236 77

Number of cohabitants

2 persons 143 47

3-4 persons 131 43

5 or more persons 31 10

Telecommuting

Yes 78 26

No 227 74

Essential worker 2

Yes 60 20

No 245 80

(continued on next page)
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Table 1 (continued)

Variables N % Mean SD

Home studying

Yes 86 28
No 219 72
Mental health

Postpartum depression

PDSS-SF <17 (No depression) 192 63
PDSS-SF >17 (Depression) 113 37
Insomnia

ISI <10 (No insomnia) 164 54
ISI >10 (Insomnia) 141 46

Memory complaints
MCS <3 (No memory impairment) 176 58

MCS >3 (Memory impairment) 129 42
Metamemory

BMMS <19 (Low) 153 50
BMMS >19 (Adequate) 152 50
Metaconcentration

BMMS <14 (Low) 184 60
BMMS >14 (Adequate) 121 40

Note. a = According to the Argentinian Government, es-
sential workers are those who are employed in vital sec-
tors during COVID-19 pandemic; ISI = Insomnia Severity In-
dex; PDSS-SF = Postpartum Depression Screening Scale-Short
Form; MCS-P = Memory Complaint Scale for patients;
BMMS-MM = Brief Metamemory and Metaconcentration Scale
(MM = Metamemory subscale; MC = Metaconcentration sub-
scale); BSES-SF = Breastfeeding Self-Efficacy Scale-Short Form.

consisted of one latent variable (cognition), represented by metamem-
ory, metaconcentration, and memory complaints. This latent variable
was integrated with five observed variables: social isolation, insomnia,
depression, breastfeeding self-efficacy, and postpartum months. The de-
tailed model was developed by specifying the pathways in these models.
Total effects were decomposed into direct and indirect effects. Finally,
goodness-of-fit indices were calculated.

The minimum sample size to detect effects in the tested SEM was
242, with different conditions considered to determine the appropriate
sample size (¢=0.05, p=0.20, and effect size=0.06). Thus, the sample
size used (N=305) exceeds the recommended minimum.

Results
Characteristics of Participants and other Descriptive Statistics

Sociodemographic, obstetric, and social isolation characteristics are
summarised in Table 1. The mean age of the sample was 30.51 years
(SD=5.65). The majority were in a couple (96%) and had >12 years
of formal education (93%). Also, 68% were employed, and 86% had
health insurance. Regarding obstetric data, 58% of participants were
primiparous, 49% were primigravidae, and 73% were recruited during
the first 6 months of postpartum. They gave birth after >38 weeks of
pregnancy in 85% of cases, with 65% being by Caesarean section. Mul-
tiple gestation pregnancies were infrequent (3%). Exclusive breastfeed-
ing practice was mainly found (65%), showing a daily frequency every
<3 hours, with 77% of participants reporting adequate breastfeeding
efficacy. Nonetheless, 60% did not have previous breastfeeding experi-
ence, and 40% did not receive information nor support from their health
professionals about it.

Most participants had been socially isolated for >60 days at the
survey time (77%), accompanied by two or more persons. Also, 26%
of women telecommuted, 20% were essential workers, and 28% were
studying at home.

Regarding mental health, 37% of women showed suggestive symp-
toms of postpartum depression (Figure 1), 46% reported insomnia, and
42% had indicative complaints of memory impairment. The metacog-
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Fig. 1. Distributional patterns of the level of postpartum depressive symptomatology.

Table 2

Descriptive statistics and internal consistencies of the used questionnaires.

Questionnaire Items Mean SD Range Median Skewness Kurtosis Cronbach’s «
ISI 7 9.45 5.56  0-25 9 0.36 -0.49 0.805
PDSS-SF 7 1510 6.49 7-35 13 0.79 -0.27 0.830
MCS-P 7 3.80 3.26 0-14 3 0.92 0.13 0.867
BMMS-MM 5 17.98 4.61 5-25 19 -0.95 0.19 0.790
BMMS-MC 4 13.41 3.18 519 14 -0.28 -0.52 0.630
BSES-SF 14 56.88 854  20-70 59 -0.87 0.73 0.869

Note. ISI = Insomnia Severity Index; PDSS-SF = Postpartum Depression Screening Scale-Short Form;
MCS-P = Memory Complaint Scale for patients; BMMS-MM = Brief Metamemory and Metaconcen-
tration Scale (MM = Metamemory subscale; MC = Metaconcentration subscale); BSES-SF = Breast-

feeding Self-Efficacy Scale-Short Form.

nition assessment showed that 60% of participants had low metacon-
centration, and 50% had low metamemory. Table 2 shows descriptive
statistics and the internal consistency of each questionnaire.

Postpartum Mental Health and Conditioning Factors

Depression was associated with having >12 years of education
(OR=5.34, CI95%=1.39-20.54, p=0.0149), and cohabiting with 3-4 per-
sons during social isolation (OR=0.55, CI95%=0.33-0.92, p=0.0233; re-
spect to 2 persons). Besides, insomnia was associated with >6 months of
postpartum (OR=2.25, CI95%=1.27-4.01, p=0.0057), and breastfeeding
frequency every >3-6 hours (OR=0.46, C195%=0.24-0.90, p=0.0230; re-
spect to <3 hours).

Regarding cognitive status, memory complaints were associated with
age >35 years-old (OR=1.77, CI95%=1.03-3.02, p=0.0375), multipar-
ity (OR=6.20, CI95%=1.36-28.15, p=0.0181), and >6 months of post-
partum (OR=1.95, CI95%=1.10-3.47, p=0.0222). Women who prac-
ticed exclusive breastfeeding showed lower metamemory dysfunction
(OR=0.46, C195%=0.27-0.79, p=0.0046).

Low metaconcentration was associated with being >35 years-old
(OR=1.98, CI95%=1.11-3.53, p=0.0209), essential worker (OR=1.93,
CI95%=1.01-3.66, p=0.0452), in >6 months of postpartum (OR=2.06,
CI95%=1.10-3.84, p=0.0231), and exclusive breastfeeding practitioner
(OR=0.30, C195%=0.16-0.54, p=0.0001) with a frequency of >3-6 hours
(OR=0.49, CI95%=0.25-0.97, p=0.0416; respect to <3 hours).

An adequate breastfeeding self-efficacy was associated with multi-
gravidity (OR=0.34, CI95%=0.12-0.96, p=0.0423), medical support
(OR=2.20, CI95%=1.08-4.46, p=0.0288), >6 months of postpartum
(OR=2.94, CI95%=1.32-6.55, p=0.0085), and exclusive breastfeeding
(OR=15.85, CI95%=7.59-33.09, p=0.0001).

Zero-order correlations between the studied variables are shown in
Table 3. Isolation time was positively correlated to insomnia, depres-
sion, and memory complaints (r= 0.169, 0.113 and 0.151, respectively;
p<0.05). Also, significant positive associations were found among the
scores of postpartum depression, memory complaints, and insomnia
(p<0.0001). On the other hand, metacognition was inversely associated
with the severity of insomnia and postpartum depression, and mem-
ory complaints (p<0.0079). Also, breastfeeding self-efficacy showed the
same associations as metacognition.

Assessment of Structural Model: Testing Direct and Mediation Effects

When conducting the set of confirmatory factor analyses, all the
questionnaires used in the current study showed adequate goodness-of-
fit indices (Table 4). Moreover, the SEM model showed suitable indices
(x2/df=1.20, CF1=0.990, TLI=0.981, SRMR=0.028, RMSA=0.025), and
explained 29% of the variability. These values, therefore, support the
hypothetical model.

Table 5 shows the direct and indirect effects derived from the SEM
model (Figure 2). Social isolation had significant direct effects on insom-
nia (#=0.09, SE=0.05, p=0.048) and postpartum depression (#=0.10,
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Table 3

Correlation matrix for the study variables (N = 305).

IST PDSS-SF MCS-P BMMS-MM BMMS-MC BSES-SF Isolation days

18I - <0.0001 <0.0001 0.0079 <0.0001 0.0007 0.0031
PDSS-SF 0.571 - <0.0001 <0.0001 <0.0001 <0.0001 0.0494
MCS-P 0.369 0.412 - <0.0001 <0.0001 0.0777 0.0087
BMMS-MM -0.152 -0.223 -0.453 - <0.0001 <0.0001 0.7451
BMMS-MC -0.271 -0.269 -0.453 0.586 - <0.0001 0.5012
BSES-SF -0.193 -0.308 -0.101 0.257 0.263 - 0.5930
Isolation days 0.169 0.113 0.151 -0.019 -0.039 -0.031 -
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Note. ISI = Insomnia Severity Index; PDSS-SF = Postpartum Depression Screening Scale-Short Form;
MCS-P = Memory Complaint Scale for patients; BMMS-MM = Brief Metamemory and Metaconcentration
Scale (MM = Metamemory subscale; MC = Metaconcentration subscale); BSES-SF = Breastfeeding Self-

Efficacy Scale-Short Form.

Table 4
Model fit statistics of the study variables and structural equation model (N=
305).

Study variables and SEM Model goodness-of-fit indices

model Z2/df CFI TLI SRMR RMSA
ISI 2.03 0.987 0.971 0.035 0.058
PDSS-SF 2.81 0.966 0.945 0.037 0.077
MCS-P 2.55 0.981 0.967 0.031 0.071
BMMS 2.14 0.959 0.941 0.037 0.061
BSES-SF 2.78 0.921 0.901 0.056 0.077
SEM model 1.20 0.990 0.981 0.028 0.025

Note. ISI = Insomnia Severity Index; PDSS-SF = Postpartum Depression Screen-
ing Scale-Short Form; MCS-P = Memory Complaint Scale for patients; BMMS-
MM = Brief Metamemory and Metaconcentration Scale; BSES-SF = Breastfeeding
Self-Efficacy Scale-Short Form; SEM = Structural Equation Model; y2/df = Chi-
square to degree of freedom ratio; RMSEA = Root Mean Square Error of Approx-
imation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Stan-
dardized Root Mean Square Residual.

Table 5

SE=0.05, p=0.043), and indirect effects on cognition (f=-0.02, SE=0.01,
p=0.048, mediated by depression and insomnia) and insomnia (#=0.03,
SE=0.01, p=0.046, through depression).

Regarding insomnia, this variable had direct effects on cognition
(=-0.19, SE=0.06, p=0.003), and indirect effects on breastfeeding self-
efficacy (#=-0.14, SE=0.05, p=0.014, through cognition). Likewise, it
was found that depression had direct effects on insomnia (#=0.56,
SE=0.04, p<0.0001) and cognition (#=-0.33, SE=0.07, p<0.0001). Cog-
nition and breastfeeding self-efficacy were shown to receive indirect ef-
fects from depression, with values of f=-0.07 (SE=0.01, p<0.0001,
through insomnia) and =-0.24 (SE=0.07, p<0.0001, mediated by in-
somnia and cognition) respectively.

Finally, postpartum time showed direct effects on insomnia ($=0.09,
SE=0.04, p=0.048), depression (f=0.13, SE=0.06, p=0.027), cognition
(p=-0.18, SE=0.06, p=0.002), and breastfeeding self-efficacy ($=0.23,
SE=0.05, p<0.0001). Its indirect effects were also statistically significant
(Table 5).

Decomposition table of standardized direct and indirect effects of the structural equation model for post-
partum women’s mental health during COVID-19 pandemic social isolation (N = 305).

p SE p
Direct effects
Insomnia «
Postpartum depression 0.56 0.04 0.000
Social isolation 0.09 0.05 0.048
Postpartum months 0.09 0.05 0.048
Postpartum depression «
Social isolation 0.10 0.05  0.043
Postpartum months 0.13 0.06  0.027
Breastfeeding self-efficacy <
Insomnia 0.04 0.07 0.585
Postpartum depression -0.13 0.08 0.100
Cognition 0.47 0.12 0.000
Social isolation 0.01 0.05 0.809
Postpartum months 0.23 0.05  0.000
Cognition «
Insomnia -0.19 0.06 0.003
Postpartum depression -0.33 0.07 0.000
Social isolation -0.05 0.06 0.433
Postpartum months -0.18 0.06 0.002
Metamemory « cognition 0.54 0.06  0.000
Metaconcentration « cognition 0.54 0.05 0.000
Memory complaints < cognition -0.90 0.06 0.000
Indirect effects
Social isolation—Insomnia—Cognition—Breastfeeding self-efficacy -0.04 0.02 0.099
Postpartum depression—Insomnia—Cognition—Breastfeeding self-efficacy -0.24  0.07 0.001
Insomnia—Cognition—Breastfeeding self-efficacy -0.14  0.05 0.014
Postpartum months—Depression—Insomnia—Cognition—Breastfeeding self-efficacy =~ -0.09 0.04 0.043
Postpartum depression—Insomnia—Cognition -0.07 0.01 0.000
Social isolation—Depression—Insomnia—Cognition -0.02  0.01 0.048
Postpartum months—Depression—Insomnia—Cognition -0.09 0.04 0.043
Social isolation—Postpartum depression—Insomnia 0.03 0.01 0.046
Postpartum months—Postpartum depression—Insomnia 0.11 0.05 0.032

Note: Bold values indicate p<0.05. SE = Standard error.
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Fig. 2. Structural equation model with standardised coefficients for postpartum women’s mental health during COVID-19 pandemic social isolation (N = 305). Direct

effects are presented. *p<0.05, **p<0.01; ***p<0.0001.

Discussion

The measures of social isolation imposed by governments to pre-
vent the spread of SARS-CoV-2 and the saturation of health systems
have impacted the normality of daily life. The effect of the pandemic on
women’s mental health has been recently highlighted, suggesting that
they are more vulnerable to the psychological effects of social isolation
(Lopez Steinmetz et al., 2020). However, to our knowledge, this is the
first study that evaluated it in postpartum women during the COVID-19
pandemic in Latin America with its epidemiological relations.

It was found that postpartum depression and insomnia in Argentini-
ans were more frequent than in pre-pandemic reports. Postpartum de-
pression is a highly relevant public health issue, with a pre-pandemic
prevalence ranging between 13 and 19%, depending on the country’s
income level (O’hara and McCabe, 2013), whereas we found it in 37%
of postpartum women during social isolation.

Little research has been conducted in Argentina on postpartum de-
pression. Rozic et al. (2012) found a prevalence of 18% in the private
sector during the first days of postpartum (n=398). These women were
reevaluated during the second postpartum semester, showing a preva-
lence of 22%. Another local research studied 86 women between 4 to 12
postpartum weeks in a private healthcare center, who achieved differ-
ent EPDS scores: >10-12 (19%) and >13 (19%) (Mathisen et al., 2013).
Pham et al. (2018), studied a cohort of 539 women in northwestern
Argentina and found prevalences of 31% and 18% using the score cut-
off >10 and >13 (EPDS), respectively. In another study, 45 puerperal
women hospitalised in a public maternal hospital were interviewed dur-
ing the first three postpartum days to find 37% with EPDS scores above
9 (Paolini et al., 2012).

The evidence is scarce in Argentina and generally based on immedi-
ate puerperium data, using the EPDS scale with different cut-off points
and criteria. Although the difference of a three-point score seems in-
significant, it has demonstrated that it causes a significant difference in
prevalence outcomes (Matthey et al., 2006). In this sense, researchers
should use the value >13 to identify postpartum depression in a more
specific way (Levis et al., 2020). In our study, the women were assessed

using the PPDS scale with a more adequate cut-off point for diagno-
sis and screening (Zubaran et al., 2010a). If the cut-off points are low-
ered as in previous studies, the prevalence increases to 50% (cut-off
point 14) and 67% (cut-off point 11) (Rodriguez-Muioz et al., 2018;
Quelopana and Champion, 2010). However, we consider that the cut-
off point of 17 is better to obtain more precise and stable data and reduce
false positives. Therefore, comparisons should be made taking into ac-
count that the cut-off points of 13 for the EPDS and 17 for the PDSS
are optimal for epidemiological investigations in Latin America (Vega-
Dienstmaier et al., 2002; Zubaran et al., 2010b).

The two-fold increase is consistent with other studies about
peripartum mental disorders conducted in Turkey (Durankus and
Aksu, 2020), Canada and the United States (Davenport et al. 2020;
Cameron et al. 2020), and Italy (Zanardo et al., 2020), during the pan-
demic. According to these authors, the social and economic impact of
COVID-19 combined with fear of contagion, increased domestic work-
load, among other factors, adversely affected postpartum women’s men-
tal health. We found that depression is associated with a high educa-
tional level. Education can influence the way women experience and
report postpartum depressive symptoms, by influencing subjective ex-
perience, self-awareness, and acceptance. This allows more educated
women to have resources to disclose symptoms, express themselves, and
seek help. Also, education contributes to a less stigmatizing view of men-
tal health (Di Florio et al., 2017; Cook, and Wang, 2010). Nevertheless,
our results demonstrate the family social network (cohabitants) during
social isolation was a protective factor. Family social support moderates
stress and increases maternal self-efficacy, reducing the risk of develop-
ing depressive symptoms during postpartum (Vaezi et al., 2019).

On the other hand, sleep disturbances during the postpartum period
also have a high health impact. Pre-pandemic self-report and actigraphy
studies agree that nearly 30% of women have sleep disturbances after
childbirth (Nowakowski et al., 2013). As far as we know, the study by
Pham et al. (2018) is the only available research which found that 29.5%
of Argentinean postpartum women have sleep problems. Nonetheless,
they did not use a specific instrument to evaluate insomnia.
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The abrupt hormonal disruption triggered by birth and new-born
sleeping/eating patterns explain the high prevalence of these disor-
ders (Nowakowski et al., 2013). Likewise, other sleep-modifying fac-
tors are previous reproductive experiences (e.g., parity, breastfeeding
practice, maternal trauma), mood state, pathologies, family support, and
others, with the postpartum depression-insomnia bidirectional associa-
tion being well known (Andrade Rebolledo and Vicente Parada, 2018).
The insomnia frequency that we found in socially isolated women dur-
ing the COVID-19 pandemic is higher than in pre-pandemic reports in
other countries (Tikotzy, 2016; Belete and Misgan, 2019). Although pre-
pandemic studies from Norway and the United States report similar val-
ues, they are based on different study conditions (e.g., inclusion criteria,
instruments) (Dgrheim et al., 2009; Swanson et al., 2011). The differ-
ence in diagnostic methods (e.g., self-report, clinic history, sleep diaries,
actigraphy, polysomnography) and sample characteristics (e.g., parity,
postpartum period, mode of delivery, breastfeeding practice, income
level) account for this heterogeneity. Also, the increased risk of insom-
nia after 6 months of postpartum, whereas pre-pandemic studies report
that postpartum sleep problems decline during puerperium mainly due
to improved infant’s sleep efficiency (Dgrheim et al., 2009). The sleep
conditioning during peripartum is multifactorial (Baglioni et al., 2020),
which is complicated even more by the pandemic situation, with lit-
tle evidence on sleep-wake patterns in infants and mothers suggesting
that home confinement causes delays in sleep consolidation and frag-
mentation (Kahn et al., 2020). Also, family factors (infant, couple, and
other relatives) influence sleep homeostasis, such as the sleep habits
and health of family members, who dynamically interact with women
(Saxbe et al., 2016). Furthermore, the psychological well-being of fami-
lies has been affected by this pandemic (Gassman-Pines et al., 2020). For
example, women with more family responsibilities exhibited negative
changes in their sleep (Robillard et al., 2021). On the hand, this sleep
compromise can be mitigated by promoting exclusive breastfeeding
practice, as shown in our results and by other authors (Dgrheim et al.,
2009; Tobback et al., 2017). In this sense, babies and lactating women
exhibit longer waking periods if they use formulas (Doan et al., 2014).
In fact, the presence of nucleotides in human milk with hypnotic action
promotes infant sleep homeostasis (Sanchez et al., 2009). Also, women
who breastfeed have deeper sleep due to higher levels of circulating
prolactin (Blyton et al., 2002). Thus, the psychoneuroendocrinological
processes that underlie breastfeeding improve the architecture of sleep
to promote recovery during postpartum, with exclusive lactating women
being less overexposed to environmental and physical demands with re-
spect to those who use formula (Montgomery-Downs et al., 2013).

The high percentage of caesarean sections found is a well-known
problem in Latin America and particularly in Argentina, where they are
applied in 35% of deliveries in the public sector and 70% in the private
sector (Ceriani Cernadas, 2019). Furthermore, the COVID-19 pandemic
and its biosecurity measures impacted obstetric practices and increased
interventionism and medicalization with higher rates of caesarean sec-
tions and unnecessary interventions (Castrillo, 2020). Although it has
been reported that caesarean deliveries increase the risk of postpartum
depression and insomnia by enhancing stress (Xu et al., 2017), no asso-
ciations were found herein. The WHO stated that “Mode of birth should
be individualised, based on obstetric indications and the woman’s pref-
erences. WHO recommends that induction of labour and Cesarean sec-
tions should only be undertaken when medically justified and based on
maternal and foetal condition. COVID-19 positive status alone is not an
indication for the Cesarean section” (WHO, 2020a).

Given that social isolation measures negatively affected the psycho-
logical status during the COVID-19 pandemic, bivariate analyses firstly
showed that the duration of isolation positively correlated with post-
partum depression, insomnia, and memory complaints. Also, the restric-
tions to reduce COVID-19 transmission (social isolation, quarantines, so-
cial distancing, etc.) impaired family functioning, which puts the most
vulnerable members (e.g. women during postpartum) at psychosocial
risks (Cameron et al., 2020). This was aggravated by a decrease in ac-
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cess to health services during the COVID-19 pandemic (Pfefferbaum and
North, 2020).

A SEM model examined complex pathways that explain with greater
parsimony the mental status during social isolation of Argentinian post-
partum women, supporting our hypothesis. The theoretical model ex-
plained 29% of the variability and showed validity, as it had acceptable
values in the goodness of fit indices. The social isolation showed direct
effects on postpartum depression and insomnia. However, postpartum
depression was the variable with the strongest and most significant di-
rect effects in the model, specifically on insomnia and the cognitive sta-
tus of postpartum women. In other words, the greater the symptoms
of postpartum depression, the greater the severity of insomnia, and the
lower the cognitive abilities.

Moreover, postpartum depression had the strongest indirect effect
on breastfeeding self-efficacy, mediated by its effect on cognitive func-
tioning. Self-efficacy is one of the components of a person’s psycho-
logical capital, and it is based on Bandura’s social cognitive theory
(Noel-Weiss et al., 2006; Bandura, 1977). The breastfeeding self-efficacy
theory (Dennis, 1999) applies Badura’s theory to analyse women’s confi-
dence in their ability to breastfeed. Self-efficacy is essential for lactating
women to have positive perceptions about their role in breastfeeding
practice. If the perception of self-efficacy is high, it is more likely that
the woman is engaged, effectively performing her activities, and thus
positively affecting her psychological well-being. Likewise, for a person
to achieve an adequate level of self-efficacy to become engaged and mo-
tivated by breastfeeding, it requires the integrity of physical, emotional,
and cognitive resources (Meedya et al., 2010). This can be discussed
from the theory of resource conservation, which states that a person
who sees his/her resources threatened or does not have them restricts
the energy he/she invests in this practice, reducing the engagement to it
and consequently affecting his/her self-efficacy (Miranda et al., 2020d).

Although social isolation did not affect self-efficacy in our work, it
has shown effects on emotional status and quality of sleep, which have
been strong predictors of self-efficacy (both by their interactions through
cognition). Furthermore, a successful breastfeeding experience is deter-
mined by the four influential sources of self-efficacy described by Ban-
dura’s theory (Brockway et al., 2017):

Performance accomplishment: It is the previous successful experi-
ences that constitute the source of self-efficacy information, they are
based on real domain experiences, repeated success in certain tasks
increases positive evaluations of self-efficacy.

Vicarious experience: It consists of learning by seeing others perform
a task. Therefore, lactating women would reinforce their self-efficacy
based on the experiences and perceptions of other lactating women.
Social or verbal persuasion: This construct refers to the verbal ex-
pressions that provide reasons and motivation to start and continue
breastfeeding, which can come from family, friends, and health pro-
fessionals.

Emotional/physiological arousal: This construct refers to an individ-
ual’s evaluation of the emotional and physiological state when per-
forming a task. Pain, fatigue, anxiety, stress, and depression can be
interpreted by lactating women as signs of her inadequacy.

The current study shows that self-efficacy is positively related to
the practice of exclusive breastfeeding and that communication with
health professionals is essential to reinforce social and verbal persua-
sion. Given that COVID-19-related social isolation significantly modi-
fied the ways of socializing, vicarious experiences were reduced by the
ban on social meetings. Moreover, seeing other women breastfeed en-
hance breastfeeding, mainly in primiparous women (Bartle and Har-
vey, 2017). Similarly, social, or verbal persuasion can be limited; thus,
emotional support and encouragement for breastfeeding women may
be scarce during social isolation. Previous studies demonstrated that
higher levels of support are predictive of higher levels of breastfeeding
self-efficacy (McCarter-Spaulding and Gore, 2012). Although the the-
ory of self-efficacy suggests that previous experiences favour adequate
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breastfeeding practice, women with previous children require special
attention, as they showed low breastfeeding self-efficacy and cognitive
impairment. This may be explained by the increased burden of care on
women at home due to the COVID-19 pandemic (UNICEF, 2020).

Educational training sessions, one-on-one postnatal support, daily
scripted telephone calls, telephone counselling, follow-up clinic visits,
completing activities from a workbook, are some of the most common
interventions to increase breastfeeding self-efficacy (Brockway et al.,
2017). These social support networks for postpartum women should
be guaranteed by the health system, adapting their strategies to the
pandemic scenario. This allows addressing the mental health problems,
diagnosing, and treating them early to ensure their biopsychosocial
health status in a historical context of great complexity. Routine postpar-
tum care is recommended and has different protocols and interventions
(Aziz et al., 2020; Sharma et al., 2020; Werner et al., 2020), with tele-
health being a feasible tool for addressing postpartum health mentally
and physically.

Midwives are important agents of maternity care services, which
were substantially modified by the COVID-19 pandemic, impacting on
the quality of care and human rights of women and newborns: over-
medicalization (e.g., Cesarean section), restrictions on services (e.g.,
close of infant feeding services), limitation of community services, re-
strictions on home births, among others (Renfrew et al., 2020). The
health system must deal with this global epidemiological scenario to
ensure quality and equity, with scientific evidence demonstrating that
midwifery-led models of care result in excellent maternal and neonatal
outcomes (Nove et al., 2018). This can respond to the high demand of
maternal physical and mental health (Renfrew et al., 2020). During the
COVID-19 pandemic, peripartum women require increased emotional
accompaniment and support in the practice of breastfeeding (Chrzan-
Detkos et al. 2021; Latorre et al., 2021), both covered by midwifery
services (Renfrew et al., 2020). Nonetheless, it is necessary for health
services to increase the midwifery workforce, since there is still a short-
age of human resources worldwide (WHO, 2020Db).

There were some limitations to this study. First, the cross-sectional
study design does not allow assessing the direction and relation of the
selected study variables over time. We recommend that future research
longitudinally study the mental health of a larger sample. Also, the fol-
lowing questions appear: How long do the effects last? Once the re-
striction measures are dimmed or terminated, will the prevalences re-
turn to pre-pandemic levels? Given that second and third waves are tak-
ing place with the consequent government measures, is the impact on
mental health differentiated in each outbreak? Second, other variables
that were not analysed may regulate postpartum sleep quality, such
as bed-sharing, sleep patterns of other family members, or the infant’s
medical conditions. Certain previous risk factors for depression were
not collected (e.g., psychological records, loss of children, situations of
abuse). Last, future studies should collect information about specific as-
pects of daily life that have been impacted by the pandemic, such as
the consumption of psychostimulants, and mental or physical disorders.
Links between mental health and unhealthy lifestyle changes are well-
documented (Ryerson, 2020). Notwithstanding these limitations, our
findings contribute to the available evidence and open new questions
for future research in other populations, using different methodological
designs and variables.

Conclusion

This is the first study addressing the mental health status of post-
partum women during the preventive and mandatory social isolation in
Argentina, with higher rates of postpartum depression and insomnia be-
ing found compared with pre-pandemic studies. Maternal mental health
status was affected by social isolation and reproductive factors, such as
late postpartum, multiparity, frequency and type of breastfeeding. Ad-
ditionally, breastfeeding self-efficacy depended on mental health status,
and euthymia therefore favoured the practice of exclusive breastfeeding.
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Women’s health must be addressed by clinicians and researchers dur-
ing COVID-19 pandemic, as early evaluation and promotion of mental
health and breastfeeding will improve the health status of specific fe-
male populations (e.g., multiparous and advanced postpartum women,
essential workers, and women without adequate social support). Also,
these issues must be considered during political decision-making pro-
cesses to protect the well-being of vulnerable groups. In this sense, mid-
wives play a central role by supporting breastfeeding. Given that the cur-
rent work establishes that breastfeeding is conditioned by mental health
status during social isolation, findings allow midwives to be aware about
special needs and risk factors that impair self-efficacy in order to follow
women closely under isolation and give them additional emotional sup-
port and promote breastfeeding.
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