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Abstract

Background: Millions of people worldwide have been di-

agnosed with coronavirus disease 2019 (COVID‐19), which

has impacted maternal mental health and mother–infant

relationships during the postpartum period.

Objectives: To explore how mothers' anxious and depressive

symptoms, parenting stress, mindful parenting, and mother–

infant bonding vary as a function of the moment of the baby's

birth (pre‐COVID‐19 or post‐COVID‐19) and to examine the

contribution of those variables to mother–infant bonding.

Methods: The sample was recruited online and comprises

567 mothers (18–46 years) with an infant aged between 0

and 12 months old.

Results: Approximately 27.5% of the mothers presented

clinically significant levels of anxious and depressive

symptoms. Mothers who gave birth during the COVID‐19
pandemic presented lower levels of Emotional Awareness

of the Child and a more impaired mother–infant bonding

than mothers who gave birth before the pandemic started.

Approximately 49% of the mother–infant bonding variance

was explained by parenting stress and by several dimen-

sions of mindful parenting.

Conclusion: Our findings provide important insights into the

impact of COVID‐19 on maternal mental health and parenting.
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1 | INTRODUCTION

Since December 2019, a novel coronavirus (severe acute respiratory syndrome coronavirus 2), which causes

coronavirus disease 2019 (COVID‐19), has infected millions of people worldwide. On March 11, 2020, the World

Health Organization (WHO) declared COVID‐19 a pandemic. Given its high level of transmission between humans,

it was necessary to adopt measures to contain the spread of the disease. In Portugal, a State of National

Emergency was declared on March 18 that resulted in a national lockdown, home confinement, telework, and

temporary closure of nonessential businesses and schools (Directorate‐General of Health [DGS], 2020a).

The COVID‐19 pandemic has affected people's lives at different levels, beginning in the first hours and days

after birth (Stuebe, 2020), which makes postpartum mothers a particularly vulnerable group (Thapa et al., 2020). In

Portugal, as in the rest of the world, several adaptations to postpartum care have been made to better deal with

pandemic demands. When mothers did not have suspicion or confirmation of COVID‐19 infection, the birth must

take place in the usual way, with the reinforcement of infection prevention and control measures, which extend to

the postpartum period. When mothers were suspected or confirmed to have COVID‐19, infection prevention and

control measures should also be adopted, but there were no well‐defined guidelines about mother–infant contact

after birth (DGS, 2020a). The inconsistent guidance and ethical challenges for clinical teams trying to balance

parental rights with the mitigation of risks to the infant resulted in practice variation and may have contributed to

higher levels of stress for mothers and families (Teti et al., 2020).

Postpartum mothers may have concerns regarding their own health and risk of infection, as well as regarding

the health of their infants and loved ones (Matvienko‐Sikar et al., 2020). These concerns were particularly in-

tensified by preventive measures, such as quarantine, physical distancing, home isolation, remote consultations

with healthcare professionals, and the impossibility of obtaining the expected level of support and care during the

postpartum period (Thapa et al., 2020). Therefore, this pandemic context during the postpartum period seems to

have potentiated mental health difficulties, leading to the development of anxious and depressive symptoms

(Davenport et al., 2020) and parenting stress (Coyne et al., 2020) in mothers. Recently, a few studies have shown

the negative impact of COVID‐19 and quarantine measures on maternal mental health and mother–infant re-

lationships. For instance, a study conducted with postpartum mothers showed that mothers who gave birth during

a period of COVID‐19 quarantine presented higher levels of depressive symptoms than mothers in a control group

who gave birth during the same period the previous year (Zanardo et al., 2020). Likewise, a study that compared

the results of mental screening of postpartum mothers during the COVID‐19 pandemic and mothers during the

same period last year concluded that mother–infant bonding was worse one month after birth among mothers who

gave birth during the COVID‐19 pandemic (Suzuki, 2020).

Although there is some evidence that the COVID‐19 pandemic has a negative impact on maternal mental

health, its impact on parenting behaviors and on the mother–infant relationship during the postpartum period was

scarcely investigated. Extensive research suggests that maternal mental health problems are associated with short‐
and long‐term risks for the mother–infant relationship, particularly for the establishment of mother–infant bonding

(the emotional connectedness between mothers and infants; Nolvi et al., 2016) (e.g., Fallon et al., 2019). For

instance, a study conducted by Tolja et al. (2020) showed that during the postpartum period, anxious and de-

pressive symptoms were associated with poorer mother–infant bonding. Similarly, a study conducted by Reck et al.

(2016) showed that higher levels of parenting stress were associated with lower levels of mother–infant bonding.

Moreover, other studies have also suggested that mental health problems, such as anxious and depressive

symptoms and parenting stress, may make it more difficult for mothers to adopt a positive and mindful parenting

approach (Fernandes et al., 2021).

Mindful parenting can be defined as a more accepting, emotionally attuned, and compassionate way of par-

enting (Coatsworth et al., 2018). It is characterized by parenting practices that promote responsive and sensitive

care to the child's needs (Medeiros et al., 2016), through the promotion of mindful parenting skills, such as listening

with full attention to the child, emotional awareness of the child, self‐regulation in the parenting relationship, a
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non‐judgmental acceptance of parental functioning, and compassion for the child (e.g., Moreira & Canavarro, 2017).

Several studies conducted with parents of children and adolescents have shown that maternal psychopathological

symptoms, as well as parenting stress, are associated with lower levels of mindful parenting (e.g., Moreira

et al., 2019). Although the scarcity of research during the postpartum period, a few studies have shown that

mindful parenting training may reduce mothers' psychopathological symptoms and may promote a more positive

mother–infant relationship through the promotion of mindful parenting skills (e.g., Potharst et al., 2017).

To our knowledge, no studies have focused on maternal mental health, parenting styles, and behaviors or the

mother–infant relationship of postpartum mothers during the COVID‐19 pandemic. Therefore, the present study

aimed (i) to explore if mothers' mental health (anxious symptoms, depressive symptoms, and parenting stress),

mindful parenting, and mother–infant bonding vary as a function of the moment of the baby's birth (before the

pandemic—pre‐COVID‐19 group or during the pandemic—post‐COVID‐19 group); and (ii) to examine the con-

tribution of COVID‐19‐related variables, maternal mental health, and mindful parenting to the explanation of the

mother–infant bonding variance.

2 | METHODS

2.1 | Participants

The sample included 567 Portuguese mothers of babies aged between zero and 12 months. Most mothers were

living in a nuclear family type (i.e., a family with two parents and their children) and had completed higher

education. About 414 mothers (73%) gave birth before the pandemic (pre‐COVID‐19 group) and 153 mothers

(27%) gave birth during the pandemic (post‐COVID‐19 group). The complete sociodemographic and clinical in-

formation, according the two groups of the mothers and their babies are presented in Table 1.

The COVID‐19‐related information is presented as a function of the moment of the baby's birth (i.e., pre‐ or
post‐COVID‐19) in Table 2.

2.2 | Procedure

The participants were recruited online, between April 30, 2020 and May 21, 2020, which corresponds to a period

of major restrictions in Portugal (State of National Emergency and the first phase of the plan for lifting lockdown

measures). The sample was recruited through a data collection website (LimeSurvey®). The study was shared

through email, unpaid cross‐posting, and paid boosting campaigns. Several advertisements were posted on a

Facebook page about parenting and mental health that was previously created by the research team, as well as on

social networks. The advertisements explained the main goals of the study and presented the inclusion criteria and

a web link to the survey hosted in LimeSurvey®. The participants who clicked on the link were then given

information about the study, namely, a description of the objectives, the inclusion criteria, and the ethical state-

ment of the study. The participants were informed that their participation was voluntary and anonymous, and that

no identifying information would be collected. Only those who agreed to the study conditions and who provided

their informed consent completed the assessment protocol. No compensation was given to participants. The

participants were eligible to participate in the study if they fulfilled the following inclusion criteria: (i) being

Portuguese; (ii) being over 18 years old; and (iii) having at least one child between zero and 12 months old.

This study refers to the first moment of assessment of a longitudinal study conducted to examine the impact of

the COVID‐19 pandemic on maternal mental health, mindful parenting, and mother–infant bonding during the

postpartum period. Of the 917 participants who completed at least one questionnaire in the first assessment

moment, 20 mothers were excluded because of their nationality (they were not Portuguese), 295 mothers were
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TABLE 1 Sociodemographic and clinical information of the sample

Pre‐COVID‐19 group Post‐COVID‐19 group
Comparison analyses

(n = 414) (n = 153) t/χ2 d/Cramer's V

Mothers' age, years, M (SD); range 32.95 (4.85); 19–46 33.02 (5.61); 18–45 −0.13 0.010

Mothers' marital status n (%) 7.08* 0.112

Living with a partner 356 (86%) 144 (94.1%)

Not living with a partner 58 (14%) 9 (5.9%)

Mothers' type of family n (%) 3.98 0.084

Single parent 16 (3.9%) 2 (1.3%)

Nuclear 318 (76.8%) 126 (82.4%)

Reconstituted 3 (0.7%) 2 (1.3%)

Extended 77 (18.6%) 23 (15%)

Mothers' education n (%) 0.64 0.034

Basic or secondary education 186 (44.9%) 63 (41.2%)

Higher education 228 (55.1%) 90 (58.8%)

Mothers' current employment status n (%) Missing: 8 153.69*** 0.524

Working in the workplace 53 (13.1%) ‐

Working from home 49 (12.1%) ‐

Not working, helping children after

closure of schools

37 (9.1%) 1 (0.7%)

Laid off 34 (8.4%) ‐

Unemployed, housewives, full‐time

mothers, students

72 (17.7%) 2 (1.3%)

Maternity leave 161 (39.7%) 150 (98%)

Mothers' household monthly income n (%) 4.99* 0.094

Less than 2000€ 329 (79.5%) 108 (70.6%)

2000€ or above 85 (20.5%) 45 (29.4%)

Mothers' area of residence n (%) 0.61 0.033

Urban 278 (67.1%) 108 (70.6%)

Rural 136 (32.9%) 45 (29.4%)

Babies' age (months) M (SD); range 6.23 (2.81); 2–12 1.34 (0.75); 0–4 21.22*** 2.38

Babies' sex n (%) 0.40 0.027

Girls 218 (52.7%) 76 (49.7%)

Boys 196 (47.3%) 77 (50.3%)

Mothers' parity n (%) 1.71 0.055

Primiparous 263 (63.5%) 88 (57.5%)

Multiparous 151 (36.5%) 65 (42.5%)
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TABLE 1 (Continued)

Pre‐COVID‐19 group Post‐COVID‐19 group
Comparison analyses

(n = 414) (n = 153) t/χ2 d/Cramer's V

Mothers' current psychological and/or

psychiatric problem n (%)

0.03 0.007

Yes 26 (6.3%) 9 (5.9%)

No 388 (93.7%) 144 (94.1%)

Mothers' current psychological treatment

n (%)

2.49 0.066

Yes 28 (6.8%) 5 (3.3%)

No 386 (93.2%) 148 (96.7%)

Note: The Portuguese minimum wage in 2019 was 600 EUR (721.50 USD).

Abbreviation: COVID‐19, coronavirus disease 2019.

*p < 0.05.

***p < 0.001.

TABLE 2 COVID‐19‐related information as a function of the moment of the baby's birth

Pre‐COVID‐19 group Post‐COVID‐19 group
Comparison analyses

(n = 414) (n = 153) χ2 Cramer's V

COVID‐19‐related information

Accompaniment during birth n (%) 100.12*** 0.420

Yes 358 (86.5%) 70 (45.8%)

No 56 (13.5%) 83 (54.2%)

To be with the baby after birth n (%) 0.13 0.015

Yes 392 (94.7%) 146 (95.4%)

No 22 (5.3%) 7 (4.6%)

Adoption of extra measures in

mother–infant's interaction n (%)

102.99***,† 0.426

Yes (e.g., use of masks, no breastfeeding,

no visits)

3 (0.7%) 40 (26.1%)

No 411 (99.3%) 113 (73.9%)

Increased perceived postpartum difficulties 5.41* 0.098

Yes 198 (47.8%) 90 (58.8%)

No 216 (52.2%) 63 (41.2%)

Increased concerns about the baby's care 0.24 0.020

Yes 348 (84.1%) 126 (82.4%)

No 66 (15.9%) 27 (17.6%)

Abbreviation: COVID‐19, coronavirus disease 2019.

*p < 0.05.

***p < 0.001.
†Fisher's exact test.
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excluded because one or more of the study questionnaires were not completed, seven mothers were excluded

because their babies were more than 12 months old, and 28 men were excluded due to their low representation in

the survey.

2.3 | Measures

2.3.1 | Sociodemographic, clinical and COVID‐19‐related information

A self‐reported questionnaire was specifically developed for this study by the research team to assess

sociodemographic (e.g., participants' age), clinical (e.g., current psychological and/or psychiatric problem) and

COVID‐19‐related information of mothers. To assess COVID‐19‐related information, questions were developed

based on DGS national guidelines (DGS, 2020a, 2020b). Participants answered the following questions: (1) the

moment of the baby's birth (“Was your baby born during the current pandemic?” [yes or no]); (2) if the mother was

accompanied during birth (“Were you accompanied during birth?” [yes or no]); (3) if mother was able to be with the

baby after birth (“Were you with your baby after birth?” [yes or no]); (4) the adoption of extra measures (e.g., use of

masks, no breastfeeding, and no visits) in the mother–infant interaction in the immediate postpartum period

(“Were extra measures adopted in regard to the mother–infant interaction in the immediate postpartum period?”

[yes or no]); (5) if the mother perceived increased postpartum difficulties due the state of emergency

implementation (“Do you perceive more postpartum difficulties (e.g., difficulties in your marital relationship,

difficulties in familiar relationships, difficulties in providing baby's care, difficulties dealing with emotions) due the

implementation of the state of emergency?” [yes or no]); and (6) if the mother felt increased concerns about the

baby's care due the state of emergency (“Do you feel more concern about the baby's care due the implementation

of the state of emergency?” [yes or no]).

2.3.2 | Anxious and depressive symptomatology

The Portuguese version of the Hospital Anxiety and Depression Scale (HADS; Pais‐Ribeiro et al., 2007) was used

to assess levels of anxious and depressive symptomatology in the previous week. This questionnaire contains

14 items (e.g., “I feel tense or wound up”; “I still enjoy the things I used to enjoy”) distributed to assess two factors

(anxiety and depression) and uses a 4‐point response scale, ranging from 0 (not at all/only occasionally) to 3 (most

of the time/a great deal of the time). The factor scores are the sum of the items, with higher scores indicating

higher levels of symptomatology. Scores between 0 and 7 are considered “normal”; between 8 and 10, “mild”;

between 11 and 14, “moderate”; and between 15 and 21, “severe”. According to Snaith (2003), scores of 11 or

higher indicate the possible presence (i.e., “caseness”) of a mood disorder. The Portuguese version of HADS has

robust psychometric properties, including adequate reliability and construct validity (Pais‐Ribeiro et al., 2007). In

this sample, Cronbach's alpha coefficients were 0.85 for anxiety (M(no disease) = 7.81) and 0.80 for depression

(M(no disease) = 3.22).

2.3.3 | Parenting stress

The Portuguese version of the Parental Stress Scale (PSS; Mixão et al., 2010) was used to assess parenting stress.

The questionnaire has 18 items (e.g., “Caring for my child(ren) sometimes takes more time and energy than I have

to give”) answered on a 5‐point response scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The total

score is calculated as the sum of the items, with higher scores indicating higher parenting stress. The Portuguese
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version of PSS presents adequate psychometric properties, including adequate reliability and construct validity

(Mixão et al., 2010). In this sample, Cronbach's alpha coefficient was 0.85 (M = 31.76; SD = 6.74).

2.3.4 | Mindful parenting

To assess mindful parenting, the Portuguese Interpersonal Mindfulness in Parenting Scale (IM‐P—Infant version; in

press et al., in press) was used. The IM‐P—Infant version contains 28 items scored on a 5‐point response scale,

ranging from 1 (never true) to 5 (always true). The items are distributed across five subscales: (1) Listening with

Full Attention (LFA) (e.g., “I find myself paying little attention to my baby because I am busy doing or thinking about

something else at the same time”; (2) Emotional Awareness of the Child (EAC) (e.g., “It is hard for me tell what my

baby is feeling”); (3) Self‐Regulation in Parenting (SR) (e.g., “If I am upset with my baby, I notice how I am feeling

before I take action”); (4) Non‐Judgmental Acceptance of Parental Functioning (NJAPF) (e.g., “I tend to criticize

myself for not being the kind of parent I want to be”); and (5) Compassion for the Child (CC) (e.g., “I am kind to my

baby when he/she is tearful, restless or upset with something”). The subscale scores are the sum of the items, and

higher scores indicate higher levels of the mindful parenting dimensions. The Portuguese version of IM‐P—Infant

version has shown construct validity and reliability (Caiado et al., in press). In this sample, Cronbach's alpha

coefficients were 0.84 for the total scale (M = 116.34; SD = 12.75), 0.86 for LFA (M = 20.81; SD = 3.01), 0.67 for

EAC (M = 11.48; SD = 1.94), 0.64 for SR (M = 30.18; SD = 4.57), 0.78 for NJAPF (M = 24.67; SD = 4.90), and 0.76 for

CC (M = 22.12; SD = 2.36).

2.3.5 | Mother–infant bonding

To assess mother–infant bonding, the Portuguese version of Postpartum Bonding Questionnaire (PBQ; Nazaré

et al., 2012) was used. The PBQ is a self‐report questionnaire designed to provide an early indication of

mother–infant bonding disorders. It has 12 items (e.g., “I feel close to my baby”) to be rated on a 5‐point response
scale, between 0 (never) and 5 (always). The Portuguese version of PBQ has shown good construct, convergent,

and discriminant validity (Nazaré et al., 2012). The total score is calculated as the sum of the items, with higher

scores indicating a more impaired mother–infant bonding. In the present sample, the Cronbach's alpha coefficient

was 0.74 (M = 3.70; SD = 3.58).

2.4 | Data analyses

Data analyses were conducted using the Statistical Package for the Social Sciences (IBM SPSS, version 25.0).

Descriptive statistics were computed for all sociodemographic and study variables. To compare groups [i.e., pre‐ or
post‐COVID‐19 group]) on several variables, we used χ2 tests (to compare categorical variables) and t‐tests (to

compare continuous variables). Fisher's exact test was reported when the frequencies in each cell was lower than

five. Cohen's d (small: d ≥ 0.20; medium: d ≥ 0.50; large: d ≥ 0.80) and Cramer's V were used as effect‐size measures.

First, differences in anxious symptoms, depressive symptoms, parenting stress, mindful parenting dimensions,

and mother–infant bonding were analyzed as a function of the moment of the baby's birth (i.e., pre‐ or post‐
COVID‐19 group) through t‐tests. Second, point‐biserial correlations (for categorial variables) and Pearson cor-

relations (for continuous variables) were computed. To analyze the contribution of COVID‐19‐related variables,

maternal mental health, and mindful parenting dimensions to the explanation of the mother–infant bonding var-

iance, hierarchical multiple regression analyses (enter method) were performed. Before conducting the hierarchical

multiple regression, the relevant assumptions were verified through both the tolerance and Variance Inflation
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Factor (VIF) statistics and Durbin–Watson test. The effect sizes of the main effects were based on R2 values (small

effects: R2 ≥ 0.02; medium effects: R2 ≥ 0.13; and large effects: R2 ≥ 0.26) (Cohen, 1988). For all the described

analyses, a p value of 0.05 was set as the significance cut‐off point.

3 | RESULTS

3.1 | Maternal mental health, mindful parenting, and mother–infant bonding:
Comparative analyses as a function of the moment of the baby's birth

Most mothers reported normal or mild levels of anxious and/or depressive symptomatology (n = 411, 72.5%) and

27.5% (n = 156) reported clinically significant levels of those symptoms (i.e., scored ≥ 11 on one or both of the

HADS subscales).

As presented in Table 3, mothers whose baby was born during the pandemic (post‐COVID‐19 group) pre-

sented lower levels of Emotional Awareness of Child and a more impaired bonding with the infant than those

whose baby was born before the pandemic (pre‐COVID‐19 group).

3.2 | Correlations between variables

Before proceeding to the hierarchical regression, point‐biserial correlations, and Pearson correlations between

study variables and mother–infant bonding were analyzed. Impaired mother–infant bonding was positively and

significantly associated with more perceived postpartum difficulties due to the implementation of the state of

emergency (0 = no; 1 = yes; rpb = 0.14, p < 0.001) and the moment of the baby's birth (0 = pre‐COVID‐19; 1 = post‐
COVID‐19; rpb = 0.09, p < 0.005). Moreover, impaired mother–infant bonding was positively and significantly as-

sociated with anxious symptoms (r = 0.28, p < 0.001), depressive symptoms (r = 0.36, p < 0.001), parenting stress

(r = 0.66, p < 0.001), and negatively and significantly with all dimensions of mindful parenting, namely, Listening

TABLE 3 Comparative analyses of mothers' mental health, mindful parenting and bonding as a function of the
moment of the baby's birth

Pre‐COVID‐19 group

(n = 414)

M (SD)

Post‐COVID‐19 group

(n = 153)

M (SD)

Comparison analyses

t p d

Anxious symptoms 7.83 (4.22) 7.10 (3.97) 1.85 0.064 0.18

Depressive symptoms 6.03 (3.86) 5.50 (3.76) 1.45 0.148 0.14

Parenting stress 35.96 (8.38) 37.40 (9.03) −1.77 0.076 0.17

Listening with full attention 21.10 (2.93) 21.20 (3.19) −0.34 0.733 0.03

Emotional awareness of the child 11.83 (1.94) 11.05 (2.06) 4.18 <0.001 0.39

Self‐regulation in parenting 30.76 (4.13) 30.67 (4.00) 0.23 0.821 0.02

Non‐judgmental acceptance of

parental Functioning

24.40 (4.82) 24.07 (5.23) 0.71 0.481 0.07

Compassion for the child 22.36 (2.26) 22.05 (2.61) 1.42 0.156 0.13

Mother–infant bonding 4.13 (3.51) 4.88 (4.36) −2.13 0.034 0.19

Abbreviation: COVID‐19, coronavirus disease 2019.
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With Full Attention (r = −0.48, p < 0.001), Emotional Awareness of the Child (r = −0.38, p < 0.001), Self‐Regulation in

Parenting (r = −0.48, p < 0.001), Non‐Judgmental Acceptance of Parental Functioning (r = −0.36, p < 0.001), and

Compassion for the Child (r = −0.55, p < 0.001).

3.3 | The contributions of COVID‐19‐related information, maternal mental health, and
mindful parenting to the explanation of mother–infant bonding

Table 4 presents the regression model predicting mother‐infant bonding. First, step 1 of the hierarchical multiple

regression, which included the COVID‐19‐related information that was significantly correlated with mother–infant

bonding (increased perceived postpartum difficulties due to the state of emergency and the moment of the baby's

TABLE 4 Hierarchical multiple regression of mother–infant bonding regarding COVID‐19‐related information,
maternal mental health and mindful parenting

Mother–infant bonding

Step and predictor variables b SE b Std. β p

Step 1 – COVID‐19‐related information R2 = 0.024|F(2,564) = 6.94, p = 0.001

Constant 3.67 0.24 ‐ 0.000

Increased perceived postpartum difficulties 0.96 0.32 0.13 0.002

Moment of the baby's birth 0.65 0.36 0.08 0.067

Step 2 – Maternal mental health R2 = 0.433|F(5,561) = 85.62, p < 0.001

Constant −6.12 0.54 ‐ 0.000

Increased perceived postpartum difficulties −0.07 0.26 −0.01 0.791

Moment of the baby's birth 0.33 0.28 0.04 0.230

Anxious symptoms −0.04 0.04 −0.05 0.300

Depressive symptoms 0.03 0.05 0.03 0.526

Parenting stress 0.29 0.02 0.66 <0.001

Step 3 – Mindful parenting R2 = 0.492|F(10,556) = 53.95, p < 0.001

Constant 7.64 1.92 ‐ 0.000

Increased perceived postpartum difficulties −0.01 0.25 −0.00 0.956

Moment of the baby's birth 0.29 0.27 0.03 0.284

Anxious symptoms −0.05 0.04 −0.06 0.204

Depressive symptoms 0.03 0.05 0.03 0.525

Parenting stress 0.21 0.02 0.49 <.001

Listening with Full Attention −0.13 0.05 −0.11 0.006

Emotional Awareness of the Child −0.13 0.07 −0.07 0.063

Self‐Regulation in Parenting −0.12 0.04 −0.13 0.002

Non‐Judgmental Acceptance of Parental Functioning −0.00 0.03 −0.01 0.909

Compassion for the Child −0.14 0.07 −0.09 0.039

Abbreviation: COVID‐19, coronavirus disease 2019.
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birth), was significant and accounted for 2.4% of the variance in mother‐infant bonding (F(2,564) = 6.94, p = 0.001). In

this step, only increased perceived postpartum difficulties were associated with a more impaired mother–infant

bonding (β = 0.13, p = 0.001). Second, step 2, in which maternal mental health variables were entered, was sig-

nificant and accounted for 43.3% of the variance in mother‐infant bonding (F(5,561) = 85.62, p < 0.001). The results

showed a significant regression coefficient for parenting stress (β = 0.66, p < 0.001), suggesting that higher levels of

parenting stress were associated with a more impaired mother–infant bonding. Finally, step 3, in which mindful

parenting dimensions were entered, was significant and accounted for 49.2% of the variance in mother‐infant
bonding (F(10,561) = 53.95, p < 0.001). The results showed significant regression coefficients for parenting stress

(β = 0.49, p < 0.001), Listening with Full Attention (β = −0.11, p = 0.006), Self‐Regulation in Parenting (β = −0.13,

p = 0.002), and Compassion for the Child (β = −0.09, p = 0.039), suggesting that higher levels of parenting stress and

lower levels of these mindful parenting dimensions were associated with a more impaired mother‐infant bonding
(see Table 4).

4 | DISCUSSION

In the present study, 27.5% of mothers presented clinically significant anxious and depressive symptomatology

levels. This result is in accordance with other studies, showing the adverse effect of the COVID‐19 pandemic on

maternal mental health during the postpartum period (e.g., Ceulemans et al., 2020) and an increase in maternal

anxiety and depression in comparison with the levels in the period before the COVID‐19 pandemic. For instance, in

a study conducted among Portuguese mothers in the pre‐COVID‐19 period, 22.1% of postpartum mothers pre-

sented clinically significant anxious and depressive symptoms (e.g., Fernandes et al., 2021).

Significant differences were found in mindful parenting and in the mother–infant bonding as a function of the

moment of baby's birth. Specifically, mothers who gave birth during the pandemic presented lower levels of

Emotional Awareness of the Child and a more impaired bonding with their infant than those who gave birth before

the pandemic. In fact, it is possible that mindful parenting is responsive to contextual factors, as a pandemic

context, and shows considerable stability over time (Coatsworth et al., 2018). This may potentially explain why

mothers who gave birth before or during the pandemic context presented similar results in several dimensions of

mindful parenting. However, Emotional Awareness of the Child seems to be lower in mothers who gave birth

during the pandemic context. During this period, mothers may have been more focused on fear and danger about

the new unknown disease and its consequences (Centers for Disease Control and Prevention, 2020), and this may

led them less able to decenter from their own emotions and focus their attention on the baby's emotions,

specifically. Also, babies who were born during the pandemic are significantly younger than those who were born

before the pandemic. This may specifically difficult mothers' ability to recognize and identify baby's emotions, given

the most challenging character of the first months of the postpartum period (Kristensen et al., 2018) as well as the

shorter time they have had interacting with their babies, than mothers who gave birth before the pandemic.

Moreover, the pandemic context may have brought a sense of feeling deceived of the joys of maternity and a sense

of feeling robbed of the little pleasures of the perinatal period, accompanied by a sense of guilt and loss (Das, 2020)

which may have had a negative effect on mother's availability to emotionally bond with their infant.

This study also identified several predictors of mother‐infant bonding, suggesting that higher levels of par-

enting stress and lower levels of some mindful parenting dimensions (Listening with Full Attention, Self‐Regulation
in Parenting, and Compassion for the Child) were associated with a more impaired mother–infant bonding. Those

variables seem to be more important in explaining bonding than psychopathological symptoms and contextual

variables, such as COVID‐19‐related information. Previous research has shown that mothers who presented higher

levels of parenting stress tend to react automatically in parenting situations (Bögels & Restifo, 2014), and their

threat system may be activated more often (Siegel & Hartzell, 2013). This may leave parents more reactive and less

sensitive and warm during mother–infant interactions and thus result in a more impaired emotional bond with the
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infant. Furthermore, our results are consistent with other studies which showed that mindful parenting helps

parents become more attentive toward their children, be aware of what they communicate (Potharst et al., 2019)

and be fully present during interactions (Duncan et al., 2009). Therefore, this may have repercussions on parents'

emotional availability (Potharst et al., 2019) and consequently on mother–infant bonding. Likewise, mindful par-

enting allows parents to become aware of their parenting stress, accept the situation and feelings, and regulate

them (Potharst et al., 2019). Studies have shown that the mother's ability to contain her own internal experience

allows for a more attuned response to the infant, therefore promoting mother–infant bonding (e.g., Pickard

et al., 2017). In the same way, when mothers are kind, sensitive and responsive to the infant's needs, they have

their soothing system stimulated (Cree, 2010), and they may be more available to give to the baby love and

attention that will facilitate the establishment of mother–infant bonding (Wada et al., 2020).

5 | LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

This study has some limitations that should be mentioned. First, this was a cross‐sectional study, and therefore,

causal relationships cannot be inferred. Future longitudinal studies are needed to better understand the direc-

tionality and associations between the variables explored in the current study. Second, the sample was collected

online, which could lead to self‐selection bias since people who participated in this study were likely to be more

motivated and interested in the subject than those in the general population. Third, only self‐report measures were

used, which can compromise the validity of the results once participants may be influenced by social desirability

and not reliably report their inner states. Forth, the sample was entirely composed of mothers, which limits the

generalization of these results to fathers. Fifth, most of the mothers in this study were married or living with a

partner, had completed higher education, and lived in urban areas, which may compromise the generalization of

the results to mothers with different sociodemographic characteristics. Future studies should use a sample with

more sociodemographic diversity.

Despite these limitations, this study provides innovative knowledge by suggesting that mother–infant bonding

can be explained by parenting stress and several dimensions of mindful parenting. These results emphasize the

need to identify mothers who present a higher risk of developing parenting stress, for instance, by screening these

symptoms in healthcare settings and referring mothers who could benefit from psychological care (Yanyu

et al., 2020). In addition, understanding the variables that may contribute to mother–infant bonding, during the

postpartum period, may be useful in informing future psychological interventions in this context. An intervention

that could help mothers to manage parenting stress and to promote mindful parenting skills might be especially

useful to promote mother–infant bonding during the postpartum period (e.g., Potharst et al., 2019). In a pandemic

context, internet‐based screening tools and web‐based psychological support and therapeutic interventions may

be particularly relevant (Thapa et al., 2020). Future clinical studies should further explore this possibility and are

needed to understand how to promote mother–infant bonding, during the postpartum period.
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