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pact of self-reported and country-specific factors on breastfeeding rates during the COVID-19 pandemic.
Methods: This study is part of a broader international prospective cohort study about the impact of
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lated, breastfeeding support, governmental containment measures and countries’ inequality levels) were
studied by Generalized Linear Mixed-Effects Models.
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Results: A model encompassing all covariates of interest explained 24% of the variance of breastfeed-
ing rates across countries (first six months postpartum). Overall, first child (8 = -0.27), age of the child
(B = -0.29), preterm birth (8 = -0.52), admission to the neonatal/pediatric care (8 = -0.44), lack of
breastfeeding support (8 = -0.18), current psychiatric treatment (8 = -0.69) and inequality (8 = -0.71)
were negatively associated with breastfeeding (p < .001). Access to postnatal support groups was posi-
tively associated with breastfeeding (8 = 0.59; p < .001). In countries with low-inequality, governmental
measures to contain virus transmission had a deleterious effect on breastfeeding (8 = -0.16; p < .05)
while access to maternity leave protected breastfeeding (8 = 0.50; p < .001).

Discussion:  This study shows that mother's COVID-19 diagnosis and changes in healthcare and
birth/postnatal plans did not influence breastfeeding rates. Virtual support groups help women manage
breastfeeding, particularly when their experiencing a first child and for those under psychiatric treat-
ment. The complex associations between covariates and breastfeeding vary across countries, suggesting

the need to define context-specific measures to support breastfeeding.

© 2023 Elsevier Ltd. All rights reserved.

Introduction

Breastfeeding improves children survival rates (Yapo, 2020),
provides health and developmental advantages (Bartick et al.,
2021; Koletzko et al., 2019), and boosts maternal physical and
mental health (Victora et al, 2016; Yuen et al., 2022). However,
uncertainties associated with the risk of transmission of the SARS-
CoV-2 from infected mothers to their newborns and governmen-
tal containment measures to minimize virus spread have impacted
breastfeeding plans, both negatively and positively (Caparros-
Gonzalez et al., 2020; Peroni and Fanos, 2020; Vassilopoulou et al.,
2021) Furthermore, the delay in testing the safety of SARS-CoV-
2 vaccines for breastfeeding women and the frequent recom-
mendation updates as evidence accumulated, increased vaccinated
women’s level of uncertainty, potentially disrupting their breast-
feeding plans (Sutton et al., 2021). Conversely, governmental con-
finement mandates allowed breastfeeding women to stay at home
beyond maternity leaves via teleworking, which for many was an
opportunity to extend their breastfeeding.

Both prior to and during the COVID-19 pandemic, the World
Health Organization (WHO) acknowledged breastfeeding as the
preferred feeding method for newborns and infants, particu-
larly during the first six months of life (World Health Organiza-
tion, 2017, 2020). Indeed, WHO have declared their ambition that
by 2025, 50% of the world’s children be exclusively breastfed dur-
ing the first six months of life, regardless the socioeconomic and
cultural setting (World Health Organization, 2017, 2020).

The two largest systematic reviews and meta-analysis commis-
sioned by the WHO (funded by Bill & Melinda Gates Founda-
tion;(Rollins et al., 2016; Victora et al., 2016)) showed that breast-
feeding initiation, type, and duration differ between women ac-
cording to distinctive biopsychosocial factors. Biological factors that
impact breastfeeding (such as prenatal maternal medication, pre-
maturity and neonatal care) explain a small proportion of those
who do not initiate early breastfeeding or stop it in the first
months of life (Rollins et al., 2016). Individual factors such as
women’s smoking, overweight and mental health can potentially
compromise breastfeeding as well (Rollins et al., 2016). Neverthe-
less, according to the literature, the strongest predictor of breast-
feeding is the women’s prenatal and postnatal intention, and this
is particularly true when there is a favourable socioeconomic con-
text (Celi et al., 2005).

Paradoxically, although low-income and lower-middle-income
countries have fewer policies supporting new mothers, these
countries report higher general breastfeeding rates (more than
90%) than high-income countries (HIC; less than 85%). Moreover,
whereas breastfeeding rates at 6 months are above 80% in low and
lower-middle income countries, it is below 80% in upper-middle
income countries, and below 45% in high-income countries. The

same direction of differences continues toward the 12 months of
the child, when breastfeeding prevalence is lower than 20% in most
high-income countries (exceptions go to the USA (27%) and Nor-
way (35%)) (Victora et al., 2016).

The trend to substitute breastfeeding/breast milk in high-
income countries or in wealthier groups in lower- and middle-
income countries started in the 20th century with the public space
gained by the formula market and breast milk substitutes industry
along with women’s increased participation in the economies as
active workers (Rollins et al., 2016). Currently, however, this trend
is reversing. Wealthier and more educated women in middle and
high-income countries tend to present higher breastfeeding rates
than those from lower income groups and with lower levels of ed-
ucation. Nevertheless, in lower income-countries breastmilk sub-
stitutes is still positively correlated with the household income
(Victora et al., 2016).

In global health crises such as the COVID-19 pandemic, sev-
eral factors affected breastfeeding rates. Across countries, new
hospital practices aiming to mitigate the virus transmission be-
tween the mother and the child (e.g, mother-infant separa-
tion, pre-lacteal supplementation) contributed to delayed or non-
initiation of breastfeeding. Similarly, community containment mea-
sures compromised health care visits and postnatal care follow-ups
and limited social contacts and familial support, further reducing
breastfeeding support to new mothers (Kotlar et al., 2021). Glob-
ally, the COVID-19 pandemic had a negative toll on economies,
increasing unemployment rates (mostly for women), and leading
to financial insecurity (Motrico et al., 2020). In addition, exposure
to the disease, mortality, grief, and the perception of threats to
life, along with over-exposure to social media information associ-
ated with SARS-CoV-2 transmission contributed to increased un-
certainty and insecurity, exerting a mental health burden on preg-
nant and young mothers (Usmani et al., 2021). Nonetheless, the
impact of the pandemic might not have been equal for all women
within and across countries, as it depended on the local epidemio-
logical context, the socioeconomic and cultural circumstances, and
on the readiness of national or local governments to manage public
health in face of the pandemic outbreaks (Hale et al., 2021).

Given the uncertainties and life-changes surrounding the
COVID-19 context in the past two years, this study aims to gather
a cross-cultural understanding about the influence of sociode-
mographic variables, perinatal outcomes, mothers physical and
mental health, professional perinatal care, changes in healthcare
and birth/postnatal plan due to the pandemic, breastfeeding sup-
port, COVID-19 diagnosis of the mother, governmental contain-
ment measures and countries’ inequality levels concerning edu-
cation, health on breastfeeding rates during the COVID-19 pan-
demic, through self-reports of women from 12 collaborating coun-
tries of the Riseup-PPD-COVID-19 observational prospective study
(Motrico et al., 2021).
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Methods
Study design, ethics and hypotheses

This study is part of a larger international prospective cohort
study about the impact of the COVID-19 pandemic on perinatal
mental health (Riseup-PPD-COVID-19). It was conducted across
the 12 participant countries, namely in eight high-income coun-
tries (Chile, Cyprus, Greece, Israel, Malta, Portugal, Spain, and
the United Kingdom) and four upper-middle income countries
(Albania, Brazil, Bulgaria, Turkey), according to the World Bank
(https://datatopics.worldbank.org/world-development-indicators/
the-world-by-income-and-region.html).

The study complied with the regulatory documents for studies
in humans (namely the Ethical Principles of the Chapter of Funda-
mental Rights of the EU, and the updated Declaration of Helsinki)
and was approved by each local Ethical Committee prior to initia-
tion. Data processing and management complied with the Regula-
tion (EU) 2016/679 of the European Parliament and of the Council
of 27 April and repealing Directive 95/46/EC (General Data Protec-
tion Regulation). Electronic informed consents were obtained from
all participants, and procedures to secure privacy, confidentiality,
and anonymization were strictly followed. Study procedures are
described in detail elsewhere (Motrico et al., 2021).

We hypothesized that sociodemographic variables (e.g., unem-
ployment), perinatal outcomes (e.g., preterm birth), variables re-
lated to mental (e.g. depression and anxiety symptoms) and phys-
ical health conditions (e.g., respiratory problems, diabetes, heart
disease), COVID-19 diagnosis of the mother, and COVID-19-related
variables (e.g., number of new infections per million at the time
of response [Global Change Data Lab, online, available at https:
[Jourworldindata.org/]) would reduce breastfeeding rates. Addi-
tionally, we expected that putatively protective breastfeeding fac-
tors such as those concerning maternity-related support (e.g., ac-
cess to perinatal healthcare, or attending breastfeeding support
groups), would contribute to increased breastfeeding rate. Finally,
and in line with the breastfeeding trend between low-income and
high-income countries, we hypothesised that women from upper-
middle income countries would present increased breastfeeding
rates compared with women from high-income countries.

As for governmental responses to the COVID-19 outbreak (e.g.,
school/work closures) our study was exploratory, as according to
the literature, these can be both protective (e.g., extended mater-
nity leave) and unprotective (e.g., reduced social support) towards
breastfeeding plans. We modelled governmental response distri-
butions according to the Containment and Health Index (CHI), a
cross-temporal and real-time updated measure of governmental re-
sponses over the pandemic period, from the Oxford COVID-19 Gov-
ernment Response Tracker (OXCGRT) (Hale et al., 2021).

Hence, we anticipated country-specific variability in breastfeed-
ing decisions and conducted a subgroup analysis rendering to
the Inequality-adjusted Human Development Index (IHDI), to cap-
ture how the distribution of health, education, and income within
each country would impact breastfeeding. The estimates used were
those from 2019 (United Nations Development Program, available
online, http://hdr.undp.org/en/countries). Finally, to better picture
our data we conducted a subgroup analysis accounting for coun-
tries’ economies contrasting middle-high with high-income coun-
tries.

Participants and data collection

Women in the perinatal period from 10 European countries
(Albania, Bulgaria, Cyprus, Greece, Israel, Malta, Portugal, Spain,
Turkey, and the United Kingdom), together with Brazil and Chile,
participated in the larger study. Recruitment was conducted in-
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directly, through social media (Twitter, WhatsApp, Facebook and
Instagram, Reddit, ResearchGate, LinkedIn), networks of involved
organizations, such as universities, health centers and NGOs, pol-
icymakers, and other stakeholders involved in the field of peri-
natal mental health and participating in Riseup-PPD COST Action
(CA18138); and directly, through personal messages or email to
other networks where the research team is involved. A unique link
was set per country, that provided information about the study in
the local language (i.e., study purpose, voluntary nature of partic-
ipation, risks and benefits, confidentiality), an informed consent,
the local research coordinators’ contacts, and the questionnaires.
Participants completed the 20 min online survey about their "ex-
periences and feelings associated with the COVID-19 pandemic”.
The survey took about 20 min to complete. Recruitment occurred
between 7 June and 31 October 2020and during this period 15,611
women answered the survey.

For the current study, the original dataset was reviewed accord-
ing to new eligibility criteria. That is, because we were interested
in breastfeeding rates, only data entries from postpartum women
(women within the first 6 months after birth by the time of survey
completion) were included. Complete data entries from pregnant
women or women beyond the first six months after birth by the
time of survey completion were excluded (not eligible participant’s
entries (n = 260, 1.7%). Additionally, participants’ data entries were
excluded whenever eligibility criteria were unclear due to 1) un-
complete data about the newborn/infant age (n = 4976; 31.9%),
uncomplete data concerning pregnancy or postpartum (n = 1798,
11.5%), incoherent data (e.g., incoherent dates of birth/expected
date of birth; n = 300; 1.9%), duplicates (n = 112; 0.7%) and ex-
tremely incomplete questionnaires (n = 2553, 16.4%). The remain-
ing eligible 5612 participants were included in the analysis.

Measures

To accomplish the study objectives, we selected a set of criti-
cal self-reported variables within the full scope of the Riseup-PPD-
COVID-19 Survey, concerning sociodemographic variables, perina-
tal outcomes, physical and mental health status, professional peri-
natal care, changes in healthcare and birth/postnatal plan due to
the pandemic context, COVID-19 diagnosis of the mother, breast-
feeding support during COVID-19, and breastfeeding status (Table
S2 depicts these set of selected variables and corresponding ques-
tions/answers).

Three other variables, concerning local context specificities,
were extracted from online sources:

The new covid cases per million (at the date of survey com-
pletion), available at the COVID-19 Data Repository by the Cen-
ter for Systems Science and Engineering (CSSE) of the Johns
Hopkins University (Global Change Data Lab, online, available at
https://ourworldindata.org/).

The containment health index (CHI), a composite mea-
sure combining restrictions such as school/work closures, travel
bans, testing policy, contact tracing, face coverings, and vac-
cine policy). CHI is wupdated in real-time by the Oxford
COVID-19 Government Response Tracker (OXCGRT; online, avail-
able at https://www.bsg.ox.ac.uk/research/research-projects/covid-
19-government-response-tracker) (Hale et al., 2021). Exposure to
CHI was operationalized as the area under the curve (AUC) of the
30 days before the date of participation for each woman.

The Inequality-adjusted Human Development Index (IHDI),
a distribution-sensitive measure of the human development level
within countries that was developed by the United Nations Orga-
nization. IHDI comprises three dimensions concerning countries’
achievements: health, education, and income, and considers how
these are distributed among the population. Lower values indicate
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higher inequality. Estimates for 2019 were retrieved online (United
Nations Development Program, online, hdr.undp.org/en/countries).

Data analysis

Missing data (13.52%) were imputed under the random forest
algorithm, with 10 multiple imputations, and 50 maximum itera-
tions to find the optimal solution of imputed data (see number of
participants with missing data for each variable of interest prior
to missing data imputation in Table S1). Density plots showed that
imputed data followed the same distribution as the original data
(Figure S1, in Supplementary Materials). The main and subgroup
analyses were repeated in the complete cases sub-sample to see
if results would change. As presented in the supplementary ma-
terials section (supplemental data analysis), results in the com-
plete cases (N = 3337) broadly mirrored imputed analyses. De-
scriptive statistics for the influencing factors on breastfeeding rates
were compared across countries using the Pearson’s x2 test for
categorical and Mann-Whitney’s U test for continuous indepen-
dent variables (not normally distributed). To deal with type I er-
ror inflation due to the large sample size, only medium effect-size
differences were considered meaningful (for categorical variables:
Cramer’s V > 0.30; for continuous variables: Cohen’s d > 0.50; Lin
et al.,, 2013). Generalized Linear Mixed-Effects Models were used to
study the relationship between potential covariates (independent
variables) and the breastfeeding rate (dependent variable), control-
ling for the country. We followed a forward approach for covariate
entry, supported by previous reviews (Pacheco et al., 2021). Mod-
els with an increasing number of covariates were estimated: an
unconstrained model (without covariates; Model 1), a model with
sociodemographic covariates (Model 2), and the full model with all
covariates of interest (Model 3; see Table 1). Model fit was com-
pared with the Akaike Information Criterion (AIC), (Sakamoto et al.,
1986) with lower values indicating a better fit. The conditional R?
was used as an estimate of explained variance by the entire model
(Nakagawa and Schielzeth, 2013). Variance inflation factor (VIF)
values were used to assess multicollinearity between the variables
(whether the estimated coefficients were inflated due to shared
variance between the covariates; Shrestha, 2020). VIF values be-
tween 1 and 5 suggest moderate correlation between the variables,
and values over 10 indicate high multicollinearity (Belsley, 1991).
To further explore the results, subgroup analyses were conducted
comparing model covariates of breastfeeding between high and
low IHDI countries (divided according to percentiles) such that
countries with higher inequality levels were below 40% of the IHDI
percentile (Chile, Brazil, Turkey, Albania, Portugal, Bulgaria), and
countries with lower inequality levels were above 60% of the IHDI
percentile (Israel, Spain, Greece, UK, Cyprus, and Malta). The full
generalized linear mixed-effects model with the covariates of inter-
est previously tested was repeated for the two subgroups. The sig-
nificant factors of each model, and the country-specific intercepts
were qualitatively compared.

All analyses were conducted on R software, (R Core Team, 2021)
with mice, ImerTest, Ime4, psych, and glmnet packages.

Results
Descriptive statistics

The total sample comprised 5612, mothers (mean age = 32.2,
SD = 5.13), the majority of whom were living in Portugal, Brazil,
Turkey, and Spain (18.7%, 18.1%, 12.8% and 11.1%, respectively)
and completed the survey in the postpartum period (mean new-
born/infant age in days = 94.95; SD = 51.66). Significant differ-
ences between mothers currently breastfeeding (vs. not breastfeed-
ing) in the variables of interest had a small effect size, and there-
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fore were not considered meaningful. Detailed descriptive statistics
are displayed in Table 1.

Generalized linear mixed-effects models

The full model with all covariates of interest (Model 3) was
the one showing a better fit to the data (AIC = 4672.10), explain-
ing 24% of the variation in the breastfeeding rate (for more de-
tails about Models 1, 2 and 3, and comparative estimations see
Table 2). Model 3 suggests that the probability of women to
breastfeed was significantly reduced when her child was older
(OR = 0.75, SE = 0.04, Z = —7.12, p < .001) and when this child
was her first (OR = 0.76, SE = 0.08, Z = —-3.32, p < .001). The
probability of breastfeeding was also reduced when the birth was
preterm (< 37 or < 32 weeks’ gestation; OR = 0. 59, SE = 0.13,
Z = —-4.00, p < .001), and when the baby was admitted to
NICU/PICU (OR = 0.64, SE = 0.13, Z = —3.42, p < .001). Moreover,
reduced probability to breastfeed was found when mothers were
currently receiving psychiatric treatment (OR = 0.50, SE = 0.17,
Z = —4.06, p < .001), when there was a lack of lactation or other
postnatal support following discharge from the hospital as a re-
sult of the COVID-19 outbreak (OR = 0.84, SE = 0.09, Z = —1.98,
p < .05), and when the mother perceived no/irrelevant changes
to prenatal care due to COVID-19 pandemic context (OR = 0.78,
SE = 0.10, Z = —-2.48, p < .05). Finally, breastfeeding rate was
lower in countries with higher IHDI (that is, in countries show-
ing lower levels of inequality across education, health and income;
OR = 049, SE = 0.19, Z = -3.72, p < .001).

On the contrary, the model supports that when the mother was
on maternity leave (OR = 1.54, SE = 0.11,Z = 3.97, p < .001), or
when she had access to virtual support groups (e.g., virtual mom
group, virtual lactation support; OR = 1.80, SE = 0.09,Z = 6.91,
p < .001) the probability of breastfeeding increased. No other co-
variates were significantly associated with breastfeeding rates. VIF
values ranged from 1.02 to 2.37, meaning that no multicollinearity
issues between model covariates were detected.

Regarding the random-effects component (i.e., country-specific
effects; Fig. 1), data on intercept provide marginal predictions
of breastfeeding probability, when the covariates have a zero
(random-effects) effect. In this regard, Chile, Israel and Turkey
showed higher random-effects intercept, supporting an increased
probability of women to breastfeed in these countries. On the con-
trary, Brazil, Cyprus, Bulgaria, and Malta showed lower random-
effects intercept, suggesting a decreased probability of breastfeed-
ing.

As for subgroup analysis, in both high and low inequality level
countries, breastfeeding rates decreased when the baby was older
(OR = 0.70, SE = 0.06, Z = —5.50, p < .001; OR = 0.79, SE = 0.05,
Z = —-445, p < .001, respectively), when the woman was ex-
periencing her first child (OR = 0.76, SE = 0.13, Z = -2.23,
p < .05; OR = 0.77, SE = 0.11, Z = -2,36, p < .05, respectively),
when the birth was preterm (OR = 0.54, SE = 0.19, Z = —-3.14,
p < .01; OR = 0.65, SE = 0.18, Z = -2,43, p < .05, respectively),
and when the mother was currently under psychiatric treatment
(OR = 0.56, SE = 0.26, Z = —2.22, p < .05; OR = 0.43, SE = 0.23,
Z = -3,62, p < .001, respectively; see Table S3). For both groups,
breastfeeding was more likely when the mother had access to vir-
tual support groups (e.g., virtual lactation support or virtual mom
groups; OR = 157, SE = 0.13,Z = 3.59, p < .001; OR = 2.08,
SE = 0.12,Z = 6.14, p < .001, respectively).

For high inequality level countries, breastfeeding rates de-
creased when the baby was admitted to the NICU/PICU (OR = 0.61,
SE = 018, Z = -2.72, p < .01), when mothers’ perceived that
they were not very well supported by prenatal care providers
(OR = 0.60, SE = 023, Z = -2.24, p < .05), when moth-
ers perceived absent changes in prenatal care due to COVID-19
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Table 1
Descriptive statistics of participants for variables relevant for breastfeeding rates.

Currently Breastfeeding Currently not

group Breastfeeding group Contrast test ES
n 4637 975
Country 264.4 0.217
Albania 0.5 0.4
Brazil 20.1 8.4
Bulgaria 1.0 1.2
Chile 6.4 2.1
Cyprus 4.2 10.5
Greece 7.9 11.8
Israel 8.3 7.3
Malta 2.6 6.6
Portugal 18.7 18.7
Spain 10.4 143
Turkey 13.8 7.8
UK 6.1 11.1
Mother’s age (years) 32.2 (5.05) 32.51 (5.47) -1.7 —0.024
Baby’s age (days) 92.25 (51.54) 107.78(50.30) —8.7%* -0.114
Employment status 42,9+ 0.087
Employed 10.9 18.5
On maternity leave 64.9 59.8
Unemployed or student 24.2 21.7
First pregnancy /first child 12+ 0.047
Yes 55.3 61.4
No 44.7 38.6
Preterm birth 49.1%+ 0.094
Yes 7.2 141
No 92.8 85.9
Need for neonatal care 22.3% 0.064
Yes 9.2 143
No 90.8 85.7
Mother-baby separation at birth 1.8 0.019
Yes 7.9 9.2
No 92.1 90.8
Physical health (history) 4.8* 0.03
Yes 14.7 17.5
No 82.3 82.5
Physical health (during pregnancy) 3.9* 0.027
Yes 14.8 17.3
No 85.2 82.7
Mental health (history of mood or anxiety disorder 12,7+ 0.048
diagnosis)
Yes 11.6 15.8
No 88.4 84.2
Mental health (history of psychiatric treatment) 5.1* 0.031
Yes 15.2 18.2
No 84.8 81.8
Mental health (current psychiatric treatment) 23,1 0.065
Yes 4.1 7.7
No 95.4 90.8
Formal perinatal care (prenatal support) 55 0.031
Very well supported 67.9 67.5
Somewhat well supported 25.8 24.3
Not very well supported 6.2 8.2
Formal perinatal care (postnatal support) 11.6™ 0.045
Very well supported 52.0 46.9
Somewhat well supported 32.9 34.5
Not very well supported 15.0 18.7
Prenatal care changes due to COVID-19 pandemic 12.3* 0.047
Worsened 36.5 31.1
No change, Not relevant 51.8 57.7
Improved 11.8 11.2
Postnatal care changes due to COVID-19 pandemic 2.6 0.021
Worsened 41.9 43.8
No change, Not relevant 45.7 45.4
Improved 124 10.8
Level of stress experienced about changes in perinatal 8.2* 0.016
experiences due to COVID-19
No distress 9.3 9.5
Low distress 38.9 34.1
High distress 51.8 56.4
COVID-19 diagnosis 0.4 0.01
Yes 2.8 24
No 97.2 97.6

(continued on next page)
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Table 1 (continued)

Currently Breastfeeding Currently not Contrast test ES
group Breastfeeding group
Breastfeeding support during COVID-19 (virtual support 64.7+* 0.108
groups)
Yes 42.7 28.7
No 57.3 71.3
Lack of breastfeeding support following discharge from 12.5%%* 0.048
the hospital
Yes 26.7 323
No 733 67.7
CHI 60.58 (7.5) 58.29 (6.89) 9.3#%¢ 0.116
IHDI 0.73 (0.09) 0.77 (0.07) — 15 -0.172
New cases per million 107.47 (175.17) 109.29 (212.1) -0.03 —0.004

Note. Percentage of cases are displayed for dichotomous and categorical variables. Mean and standard deviation (between brackets) are displayed for continuous
variables. The Mann-Whitney's U test (continuous variables) and x? tests (dichotomous/categorical variables) were used as contrast test statistics. Effect size
(ES) estimates were the Cohen’s d for continuous variables and Cramer’s V for non-continuous ones. CHI = Containment Health Index; IHDI = Inequality-

adjusted Human Development Index;.

*p < .05.
* p < .0l
Country
| 1 I 1 1 1
(Intercept)
Chile %
Israel — %
Turkey B S—
UK e
Albania +
Spain —
Greece — =
Portugal —
Brazil —_—
Cyprus ———————
Bulgaria +
Malta - &
T T T T T T
-1.0 -0.5 0.0 0.5 1.0 15

Fig. 1. Random-effects variability of breastfeeding rates across the participating countries. Dots refer to point estimates of deviations with 95% confidence interval (line).

(OR = 0.73, SE = 0.15, Z = —2.04, p < .05) and when moth-
ers did not receive breastfeeding support following discharge from
the hospital due to COVID-19 outbreak (OR = 0.56, SE = 0.14,
Z = —4.30, p < .001). For low inequality level countries, breast-
feeding rates were lower when the containment measures imple-
mented were more restrictive (OR = 0.85, SE = 0.07, Z = -2.18,
p < .05), when mothers perceived that the support received from
prenatal care provider improved due to the COVID-19 outbreak
(OR = 0.64, SE = 0.22, Z = —-2.05, p < .05) and when they per-
ceived to be somewhat not very well supported by postnatal care
providers (OR = 0.64, SE = 0.18, Z = —-2.49, p < .05). Mater-
nity leave was positively associated with breastfeeding rate only
for countries with low inequality levels (OR = 1.65, SE = 0.14,
Z = 3.54, p < .001). Country-specific marginal predictions coming
from intercepts for the subgroup analysis are presented on Fig. 2.

Discussion

To the best of our knowledge, this study is the first cross-
cultural study observing an extensive set of mother-reported and
context-specific covariates impacting breastfeeding rates amidst
the pandemic context . Data from 5612, women, from high and

upper-middle income countries, six of which with high inequality
levels (Chile, Brazil, Turkey, Albania, Portugal, and Bulgaria) and six
with low inequality levels (Israel, Spain, Greece, UK, Cyprus, and
Malta) was analysed., this

As expected, breastfeeding rates were reduced with the new-
born/infant age (that is, older child age was associated with lower
chances of being breastfed), by lack of women’s experience (first
child), when the newborn was preterm or needed postnatal care.
Moreover, breastfeeding rates were decreased when the mother
was currently under psychiatric treatment. Mothers’ perception of
no or irrelevant changes in prenatal care due to COVID-19 and the
lack of support following discharge from the hospital also nega-
tively influenced breastfeeding rates. Finally, lower inequality lev-
els were negatively associated with breastfeeding rates. On the
other hand, being on maternity leave, and having access to vir-
tual support groups (e.g., virtual mom groups or virtual lactation
support groups) were associated with an increased probability of
breastfeeding across countries during COVID-19, being one of the
strongest covariates.

In general, breastfeeding support experiences have been found
to be associated with better adherence to breastfeeding, with the
availability of professional care being frequently critical for suc-
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Table 2
Generalized linear mixed-effects models - predictors of breastfeeding rate, controlling for country of residence.
Estimated coefficient ~ SE z
(intercept) 1.87 0.23 8.27
Mother’s Age -0.03 0.04 -0.74
Baby’s Age -0.29* 004 -7.12
Employment status (Ref. Employed)

On maternity leave 0.44+ 0.11 3.97

Unemployed or student 0.21 0.13  1.60
First pregnancy/First baby (Ref. No)

Yes —0.27+* 0.08 -3.32
Preterm birth (Ref. No)

Yes —0.52* 0.13  —4.00
Need for neonatal care (Ref. No)

Yes —0.44" 013 -3.42
Mother-baby separation at birth (Ref. No)

Yes -0.12 0.14 -0.84
Physical health (history; Ref. No)

Yes -0.14 010 -1.313
Physical health (during pregnancy; Ref. No)

Yes -0.20 0.10 -1.91
Mental health (history of mood or anxiety disorder diagnosis; Ref. No)

Yes -0.18 013 -1.32
Mental health (history of psychiatric treatment; Ref. No)

Yes 0.04 0.12 032
Mental health (current psychiatric treatment; Ref. No)

Yes —0.69** 0.17 -4.06
Formal perinatal care (prenatal support; Ref. Very well supported)

Somewhat well supported 0.09 0.10 0.87

Not very well supported -0.16 0.16  -1.02
Formal perinatal care (postnatal support; Ref. Very well supported)

Somewhat well supported -0.14 0.10 -1.43

Not very well supported -0.17 0.13 -1.33
Prenatal care changes due to COVID-19 pandemic (ref. Worsened)

No change. Not relevant -0.25* 0.10 —2.48

Improved -0.30 0.18 -1.71
Postnatal care changes due to COVID-19 pandemic (ref. Worsened)

No change. Not relevant —-0.09 0.10 -0.90

Improved 0.05 0.18  0.28
COVID-19 diagnosis (Ref. No)

Yes 0.09 025 0.36
Breastfeeding support during COVID-19 (virtual support groups; Ref. No)

Yes 0.59 009 691
Lack of breastfeeding support following discharge from the hospital (Ref. No)

Yes -0.18* 009 -1.98
Containment Health Index -0.13 0.07 -1.81
Human Development Index inequality-adjusted —0.71 0.19 -3.72
New covid cases per million —-0.06 0.04 -1.55
Random-effects SD 0.52
AIC

Model 1 (no covariates) 5075.03

Model 2 (with sociodemographic variables) 4960.44

Model 3 (with all covariates of interest) 4672.1
RZ

Model 1 (no covariates) 0.101

Model 2 (with sociodemographic variables) 0.154

Model 3 (with all covariates of interest) 0. 244

Note.

** p < .001;*p < .01;.

* p < .05; Ref. = Category of reference; SE = Standard error; Estimates, SE, and z values of the full model.

cess (Beggs et al., 2021; Vazquez-Vazquez et al., 2021). The dele-
terious effect of the pandemic context on breastfeeding support
was previously shown in a study about the quality of facility-
based maternal and newborn care in COVID-19 across 12 coun-
tries of the European Union where the authors found that 34% of
mothers perceived that their breastfeeding support was inadequate
(Lazzerini et al., 2022). These results highlight the importance of
virtual interventions during the pandemic of which one good ex-
ample is the telehealth support program developed by Feinstein
and colleagues (Feinstein et al., 2022) and where sessions were fa-
cilitated by lactation professionals. Upon promising results, the au-
thors considered that the remote format was a critical element for

the efficacy of the program, improving accessibility to breastfeed-
ing support and decreasing travel restraints.

Contrary to our hypothesis, previous psychiatric treatment or
diagnosis were not significant covariates of breastfeeding rates. In
contrast and aligned with the literature on perinatal mood and
anxiety symptoms, (Butler et al., 2021; Wouk et al., 2017) current
psychiatric treatment was negatively correlated with breastfeeding
rates. The distinctive impact between previous treatments or diag-
nosis and current psychiatric treatment might be explained by the
fact that women with previous history of psychiatric treatment and
diagnosis were already signaled as a population at heightened risk
(Ceulemans et al., 2021; Kotlar et al., 2021) and efforts to protect
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Countries with higher inequality
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Countries with lower inequality

1 1 1 1

1
(Intercept)
Israel —
Spain ——
Greece
UK —_—
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Malta e
T T T T T
2 1 0 1 2

Fig. 2. Random-effects variability of breastfeeding rates across the participating countries divided into lower and higher inequality subgroups. Dots refer to point estimates

of deviations with 95% confidence interval (line).

pregnancy and breastfeeding from potential deleterious effects of
treatments were anticipated. On the other hand, current unfore-
seen perinatal mental health issues evidence the lack of prepared-
ness of health systems to prevent, anticipate, detect and diagnose
in due time common perinatal mental health issues which were
even more common amidst the COVID-19 pandemic (lyengar et al.,
2021). Moreover, in face of a disrupted health system, women
in current psychiatric treatment for the first time, might have
been inconsistently advised about breastfeeding while on medi-
cation. Therefore, in face of unreliable health information by ab-
sent breastfeed-specialized healthcare support, medicated women
might have decided not to breastfeed and safely feed their new-
born with an accessible alternative — formula (Baker et al., 2021).
In line with this rationale, our study showed that globally, another
covariate negatively associated with breastfeeding was the lack of
access to postnatal support following discharge.

In contrast with our study hypothesis, COVID-19 diagnosis did
not impact breastfeeding rates. This result may be due to the
large imbalance between the variable categories (with only 2.7%
of women included in the study reporting COVID-19 diagnosis).
Therefore, we conducted a sensitivity analysis with a random sub-
sample of the COVID-19 negative group sized similarly to the
COVID-19 positive group and without the random effect of coun-
tries. This model showed that COVID-19 diagnosis was still not a
significant predictor of breastfeeding rates (8 = 0.15; p = .717).
. On the other hand, the fact that the COVID-19 diagnosis is not
a predictor of breastfeeding might be explained by the time win-
dow of data collection (June and October 2020), which started al-
most six months after the onset of the pandemic in China and af-
ter three large-scale lockdowns in European countries were settled.
In between, after a short suspension of existing evidence-based
clinical guidelines for labor, delivery, and breastfeeding across the
world, these were largely claimed back as evidence showed that
the benefits of breastfeeding outweigh the risks of SARS-CoV-2
transmission (Spatz et al., 2021; Vassilopoulou et al., 2021). In-
deed, several breastfeeding guidelines published shortly after the
pandemic outbreak supported breastfeeding by COVID-19-positive
mothers (contrasting procedures with more restrictive guidelines
(Favre et al., 2020)) which might have influenced either mothers’
knowledge and healthcare practices, promoting breastfeeding early
on.

Furthermore, breastfeeding was negatively associated with
newborn admission to the NICU/PICU. Indeed, newborns in neona-

tal care are significantly less likely to be exclusively breastfed dur-
ing their first 3 months of life (Bartick et al., 2021), and more
so amidst the COVID-19 pandemic. Additionally, the probability
of women to breastfeed was significantly reduced when mothers
were experiencing a first child. Other studies have reported that
previous birth experience influences the probability to breastfeed.
Ballesta-Castillejos and colleagues (Ballesta-Castillejos et al., 2020)
have reported that mothers’ decision to breastfeed increased when
they had already two or three children and had previous posi-
tive breastfeeding experiences. Potentially, first-time mothers were
more fearful considering the uncertainties experienced not only
with the new journey through maternity but also with the un-
certainties brought on by the unexpected pandemic. This idea is
in line with another study (Snyder and Worlton, 2021), in which
non-first-time breastfeeding mothers reported that their previous
breastfeeding experience and knowledge helped overcome the lack
of support that could have otherwise compromise their breastfeed-
ing.

In our study, country-specific variability was also shown to
model the multifactorial impact of the COVID-19 pandemic. Coun-
tries with lower levels of inequality (thus, increased distribution of
resources regarding education, health, and income) presented over-
all reduced breastfeeding rates. This is a known trend since the
seventies, that WHO exposed in their report in 1981 (WHO Col-
laborative Study on Breast-Feeding and World Health Organiza-
tion, 1981), showing that women from upper and upper-middle
income groups in urban areas were less likely to breastfeed than
women in urban lower-income groups. Additionally, women from
urban lower-income urban groups were less likely to breastfeed
than women from rural areas and more traditional groups. This
pattern was associated not only with wealthiness but also with
education, as women with higher levels of education show lower
rates of breastfeeding regardless their country’s income classifica-
tion (Rollins et al., 2016).

In our study, amongst the countries with high inequality lev-
els, Chile (high income country) and Brazil (upper-middle income
country) stand out as those where women reported the highest
probability of breastfeeding. Similarly, Portugal (high-income coun-
try) and Bulgaria (upper-middle income country) stand as those
where women reported the lowest probability to breastfeed. These
results, show that it is not only the income but also education
and health within countries that contribute to breastfeeding rates.
Within-countries’ inequalities concerning access to education and
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adequate perinatal health care can also explain why changes in
prenatal care due to COVID-19 and neonatal care needs were par-
ticularly detrimental in countries with higher inequality levels.

In countries with low inequality levels, Cyprus and Malta stand
out as those where women reported the lowest probability to
breastfeed, and Israel and Spain stand out as those with higher
breastfeeding rates. The four countries are high-income countries.
Furthermore, for countries with low inequality levels, maternity
leave was strongly associated with breastfeeding.

On the other hand, the restrictive governmental measures to
mitigate SARS-CoV-2 spread (e.g. lockdowns), and the perceived
postnatal health care support as “somewhat not good” exerted
a detrimental effect on breastfeeding. These findings are in line
with previous literature. For example, Cheng et al., 2021) showed
that amidst the pandemic, there was an unequal burden for
women in the UK. in what concerns time spent on childcare and
home-schooling during lockdowns. However, Brown and Shenker’s
(Brown and Shenker, 2021) study, also in the UK., showed that
41.8% of new mothers felt that lockdowns benefited their breast-
feeding plans, while 27.0% experienced the opposite. Both studies
point out that women who experience lockdowns as barriers to
breastfeeding are typically from poorer households, have lower ed-
ucation, and are from minorities, confirming that adverse family
and social contexts need to be considered as breastfeeding deter-
minants.

Although our data does not show it, previous data from coun-
tries with higher inequality levels, shows the opposite trend. That
is, periods of lockdown seem to be breastfeeding protective in
countries such as Brazil (Holand et al., 2022) where stay-at-home
mandates might have been experienced as an opportunity to ex-
tend the time spent with the child.

Strangely, in countries with low inequality levels, women’s per-
ception of improved prenatal care support due to COVID-19 out-
break was associated with lower breastfeeding rates. Also, in coun-
tries with high inequality levels the perception of absent/not-
relevant changes in prenatal care support was associated with
lower breastfeeding rates. These unexpected effects suggest the
need to further explore the cross-cultural content validity of these
questions to secure they are measuring the constructs of inter-
est (the perception of prenatal care support and the perception of
changes in the support received by the prenatal care providers due
to COVID-19 outbreak).

Several other limitations should be considered in this study.
First, while online data collection supported broader outreach it
also led to a reduced number of completers (15,611 women an-
swered the survey but only 5612 completed protocols were eligi-
ble). That is, due to the nature of the study (online data collec-
tion), stringent quality measures were implemented (e.g. removal
of extremely incomplete cases, and incongruent data). After apply-
ing data quality strategies (namely, removing duplicates and in-
coherent/incomplete data), more than two-thirds (38.3%) of par-
ticipants were excluded. This should lead to a throughout anal-
ysis about the extent to which results are compromised by re-
cruitment/population biases. Moreover, such a high rate of uncom-
pleted entries, should lead us to rethink methodological decisions
concerning recruitment strategies and characteristics of the survey
that could be improved for future studies.

Second, data collection was conducted late in the COVID-19
pandemic (between June and October 2020) when the most lim-
iting breastfeeding practices were already being resolved across
countries hindering the early impact that COVID-19 had on peri-
natal services delivery during the first months of the pandemic
(Lazzerini et al., 2022).

Third, different rates of participation between countries might
have led to biased results towards those with an increased number
of responders (e.g., 0.45% for Albania, and 1.05% for Bulgaria; whilst
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18.05% for Brazil and 18.73% for Portugal). Moreover, the survey
lacks a measure of ethnicity, so it was not possible to access the
possible impact of it on breastfeeding rates, which is a limitation
of this study.

Forth, the number of women that have been diagnosed with
COVID-19 participating in the survey was rather small (only 2.7%).
Such a small sample of SARS-CoV-2 positive women completing
the survey might have hindered the impact that changes in perina-
tal health care practices toward mothers diagnosed with COVID-19
(e.g., mother-newborn separation when testing positive for SARS-
CoV-2) have on breastfeeding rates. Moreover, our survey might
have not caught those women experiencing the most negative im-
pact of such changes in perinatal care (most probably due to their
unavailability to participate in research as they were already over-
whelmed by the experience of motherhood).

Fifth, the cross-sectional design of the data presented here does
not allow for extracting causality or for discarding reversal causal-
ity hypotheses. Upcoming, longitudinal studies are deemed neces-
sary to ascertain the impact of the selected set of covariates and
confirm its predictive value in breastfeeding dynamics across time.

Finally, because the survey did not include explicit mea-
sures of partner support, nor of women’s breastfeeding inten-
tions/expectations, the clear association between these two factors
known to impact breastfeeding rates is compromised.

Conclusions

The cross-cultural nature of our study offers critical informa-
tion to the study of the determinants of breastfeeding rates and to
the field of implementation research. It suggests that implement-
ing and providing access to virtual or blended perinatal health
care (including virtual support groups) is globally the most decisive
protective factor for breastfeeding initiation and maintenance. The
importance of developing and implementing virtual interventions
during the pandemic and beyond is something health practition-
ers and managers should consider improving breastfeeding rates,
regardless of country specificities.

It also suggests that particular attention should be given to
first-time mothers, supporting them to manage and overcome
breastfeeding issues towards a positive experience with the cur-
rent newborn and beyond. Furthermore, it shows the importance
of supporting perinatal mental health with particular attention to
preventive and early screening and diagnostic measures. Training
health providers to detect and diagnose those women experiencing
depressive/anxiety symptoms for the first time and helping them
manage their symptoms, is of the utmost importance to increase
treatment adherence while respecting their breastfeeding choices.

Future studies should explore in-depth the relationship be-
tween the timing of data collection and implementation of clinical
guidelines during COVID-19 to better understand the association
between both.

The study results warrant further research of the available
data within the full set of the the Riseup-PPD-COVID-19 interna-
tional prospective cohort study and distinctive data points, to ef-
fectively understand the complex associations between covariates
and breastfeeding rate and the moderator role that these factors
may represent in the pandemic context.
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