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Exclusive breastfeeding and maternal postnatal anxiety
contributed to infants' temperament issues at 6 months of age

The World Health Organization recommends exclusive breast-
feeding for at least 6 months for health reasons, and it could be
associated with better infant development outcomes that con-
tinue into childhood and adolescence.! Temperamental-based
behavioural traits and maternal anxiety are well-known key con-
tributors to infants' cognitive and developmental outcomes.?
However, studies have disagreed on associations between
exclusive breastfeeding and infants' temperament. Lauzon-
Guillain et al.® reported lower regulatory capacities and higher
negative effects in exclusively breastfed 3-month-old infants
than formula-fed infants. Another study reported that exclusive
breastfeeding at 3 months was associated with lower levels of
infants' negative emotionality at 18 months.* We believe this is
the first study to explore the independent and interactive effects
of exclusive breastfeeding and postnatal maternal anxiety on in-
fants' temperament.

The cohort was drawn from the Italian Measuring the Outcomes of
Maternal COVID-19-related Prenatal Exposure study.’ Data on 320
mother-infant dyads were collected from 10 neonatal units in north-
ern Italy from May 2020 to August 2021. The study was approved
by the Ethics Committee of the lead institution (IRCCS Mondino
Foundation) and the participating hospitals. All the mothers pro-
vided written informed consent. They completed online surveys, at
childbirth (TO) and after 6 months (T1), on whether they were using
exclusive breastfeeding, maternal milk from a bottle, formula or
mixed feeding methods. At birth (TO), the mothers also filled in the
state-anxiety scale of the State-Trait Anxiety Inventory—which pro-
vides a quantitative score from 20 to 80. After their infants reached
6 months (T1), they filled in the Infant Behavior Questionnaire-
Revised short-form, which provides a quantitative estimation of
three main temperament domains: surgency, negative emotionality
and regulatory capacity.

At 6 months, 217/320 (69%) mother-infant dyads remained in the
study: 42% had exclusive breastfeeding since birth and 58% had
discontinued. The groups did not significantly differ with regard to
mean gestational age, birth weight, 5-min Apgar score, mode and
complexity of delivery and mean maternal age (Table S1).

Maternal postnatal anxiety significantly correlated with the infants'
regulatory capacity (r = -0.24, p < 0.001), but not with surgency
and negative emotionality. Separate between-subject t-tests were
carried out between the groups of exclusively breastfed and non-
exclusively breastfed infants on the three temperament domains.
Exclusively breastfed infants exhibited higher levels of negative
emotionality (p < 0.001) and lower regulatory capacity (p = 0.042)
than the other group, with no significant differences for surgency
(Figure 1A and Table S1). Three separate hierarchical linear regres-
sion models were used to assess the independent and interaction
effects of exclusive breastfeeding and maternal postnatal anxiety
on infant temperament. A significant model was obtained for regula-
tory capacity (R?=0.10, p = 0.039.) Significant main effects emerged
for exclusive breastfeeding (B = 0.221, 95% C.I. [0.041:0.402],
p = 0.016) and for postnatal maternal anxiety (B = -0.017, 95% C.I.
[-0.026:-0.008], p < 0.001.) The main effects were further explained
by a significant interaction effect (B = 0.020, 95% C.1. [0.001:0.039],
p = 0.039). The post hoc investigation revealed a significant nega-
tive association between postnatal maternal anxiety and infants'
regulatory capacity in the exclusive breastfeeding group, R? =0.15,
p < 0.001, compared with the other group, R? = 0.03, p = 0.025.

Mothers who exclusively breastfed for 6 months reported that their
infants had more challenging temperaments, in particular for nega-
tive emotionality and regulatory capacity. These results are con-
sistent with the previous study,® which reported that exclusively
breastfed infants were more irritable and cried more than formula-
fed controls. These findings suggest that exclusive breastfeeding
may be highly demanding for mothers and infants. In the light of
mixed evidence from previous literature,* these findings might shed
new light by incorporating maternal postnatal anxiety in the explan-
atory model. We found that poorer regulatory temperament was
much more prominent in exclusively breastfed infants if their moth-
ers had high postnatal anxiety. In contrast, when maternal postnatal
anxiety was not elevated, there were no differences in regulatory
skills between the exclusive and nonexclusive breastfeeding infants.
We could speculate that some anxious mothers may stop exclu-
sive breastfeeding before 6 months. However, infants could have
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FIGURE 1 (A)Effect of exclusive breastfeeding from birth to 6 months on infants' temperament. (B) Interaction effect of exclusive
breastfeeding and maternal postnatal anxiety on infant's regulatory capacity at 6 months
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a higher risk of developing less-than-optimal regulatory skills when
breastfeeding continues, despite elevated anxiety levels.

Our study was based on self-reports from a specific geographical
area in Northern Italy, and this was a limitation. In addition, the
data were collected during the COVID-19 pandemic, and pandemic-
related stress and social restrictions may have elevated maternal
anxiety.5

In conclusion, the present study suggests that previous controver-
sial data on the effects of exclusive breastfeeding on infants' tem-
perament during the first months of life may be better understood
in the context of maternal postnatal anxiety. Exclusive breastfeed-
ing recommendations should consider maternal well-being and
parenting beliefs. Especially, when relevant maternal anxiety symp-
toms are present, promoting breastfeeding without taking care
of psychological issues may have detrimental effects. Preventive
interventions are warranted to be delivered at an early stage to
new mothers.
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