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Abstract

The global emergency caused by the novel coronavirus (COVID-19) pandemic has

impacted access to goods and services such as health care and social supports, but

the impact on infant feeding remains unclear. Thus, the objective of this study was to

explore how caregivers of infants under 6 months of age perceived changes to infant

feeding and other food and health-related matters during the COVID-19 State of

Emergency in Nova Scotia, Canada. Four weeks after the State of Emergency began,

between 17 April and 15 May 2020, caregivers completed this online survey, includ-

ing the Perceived Stress Scale. Participants (n = 335) were 99% female and mostly

White (87%). Over half (60%) were breastfeeding, and 71% had a household income

over CAD$60,000. Most participants (77%) received governmental parental benefits

before the emergency, and 59% experienced no COVID-19-related economic

changes. Over three quarters of participants (77%) scored moderate levels of

perceived stress. Common themes of concern included social isolation, COVID-19

infection (both caregiver and infant), and a lack of access to goods, namely, human

milk substitutes (‘infant formula’), and services, including health care, lactation sup-

port, and social supports. Most COVID-19-related information was sought from the

internet and social media, so for broad reach, future evidence-based information

should be shared via online platforms. Although participants were experiencing

moderate self-perceived stress and shared numerous concerns, very few

COVID-19-related changes to infant feeding were reported, and there were few

differences by socio-economic status, likely due to a strong economic safety net in

this Canadian setting.
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1 | INTRODUCTION

The World Health Organization's global infant and young child feeding

recommendations include guidance to breastfeed exclusively until the

introduction of safe and nutritionally adequate complementary foods

at 6 months (World Health Organization, 2020a). Appropriate infant

feeding plays a particularly important role in the prevention of

infection during times of increased pathogen exposure, as human milk

provides immunoprotective compounds, and appropriate first comple-

mentary foods contain iron and zinc which can reduce risk of infection

(Eneroth, Persson, El Arifeen, & Ekström, 2011; Hassiotou

et al., 2013; Yakoob et al., 2011).

Emergencies are similarly important times for infant feeding, as

infants are often more vulnerable to health risks than older age

groups, in part due to a more urgent need for appropriate nutrition

and food security (American Academy of Pediatrics, 2015; Carothers

& Gribble, 2014; Gribble, 2014; IFE Core Group, 2017). For

instance, emergencies such as natural disasters and infectious

disease outbreaks pose a unique set of barriers to optimal infant

feeding (Carothers & Gribble, 2014; IFE Core Group, 2017) that

can result in cessation of breastfeeding or the introduction of

suboptimal food or feeding practices (Ververs et al., 2019).

Barriers to optimal infant feeding and resulting dangerous feeding

practices have been documented during past emergencies

(Callaghan et al., 2007; DeYoung, Chase, Branco, & Park, 2018; Ishii

et al., 2016); however, much of the literature documenting the

impact of emergencies on infant feeding takes place in low- and

middle-income countries, and those in high-income countries

predominantly report on responses specific to natural disasters

(DeYoung et al., 2018; Ishii et al., 2016). Often, these reports

describe emergency responses where infants and caregivers have

been displaced or evacuated from their homes, are staying in precar-

ious and often overcrowded emergency shelters and/or are without

access to clean water (DeYoung et al., 2018; Hirani, Richter, Salami,

& Vallianatos, 2019; Ishii et al., 2016).

In contrast, the global COVID-19 pandemic has posed a unique

emergency, layering a high risk of communicable disease exposure,

and isolation rather than overcrowding, on infant feeding challenges.

The novel coronavirus disease COVID-19, caused by SARS-CoV-2

infection, is transmitted via respiratory droplets and aerosols, prompt-

ing public health guidelines of physical distancing (Lackey et al., 2020;

Tang et al., 2020). In Nova Scotia, Canada, a provincial State of

Emergency was declared on 22 March 2020, triggering subsequent

orders to limit direct social contact, leading to closures of schools and

day cares, limitations to public transportation and restricted

opening hours for businesses, in turn limiting access to goods and

services (Government of Nova Scotia, 2020a). Importantly, many

Nova Scotians lost income or were put at higher risk of

contracting COVID-19 by continuing to work (Government of

Canada, 2020a).

In Nova Scotia, breastfeeding women tend to be older, more

highly educated, partnered and have higher incomes (Brown

et al., 2013). Here, breastfeeding rates are among the lowest in

Canada, with only 22% of infants breastfed exclusively to 6 months

(vs. 33% nationally) despite an initiation rate of 86%, and the issue of

infant food insecurity is a growing concern (Frank, 2020; Statistics

Canada, 2018). This State of Emergency had the potential to present

unique challenges to the caregivers of young infants, thus exacerbat-

ing these existing issues, increasing the vulnerability of infants. Given

the novelty of COVID-19, there is a gap in understanding of how

caregivers could experience this State of Emergency, how it could

impact young infants, and how to best support caregivers during a

potential second wave of virus transmission and emergency-related

social restrictions and/or future pandemics. Therefore, the purpose of

this study was to explore COVID-19 State of Emergency-related

changes in feeding practices among caregivers of young infants in

Nova Scotia.

2 | METHODS

2.1 | Study objective

This was a cross-sectional study designed to explore how caregivers

of infants under 6 months of age perceived changes to infant feeding

and other food and health-related matters during the COVID-19 State

of Emergency in Nova Scotia, Canada.

2.2 | Research context

Data collection took place between 17 April and 15 May 2020,

4 weeks after a State of Emergency was declared in Nova Scotia on

22 March 2020. During this time period (22 March to 15 May

Key messages

• Despite the COVID-19 State of Emergency, Nova Scotian

participants reported minimal changes in feeding prac-

tices, regardless of income and educational attainment,

population density, parity, age, and ethnicity.

• Many participants felt unsupported and socially isolated

due to the cancellation of routine post-partum appoint-

ments, lactation support services, public health home

visits, and organized support or play groups.

• Some breastfeeding participants reported delayed growth

monitoring and subsequent introduction of infant formula

to more closely control their infant's intake.

• Formula-feeding participants were concerned about

access to, and retail stock‐outs of, infant formula, particu-

larly specialized forms (e.g., lactose free and hydrolysed).
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2020), there were cumulatively 1034 confirmed positive cases of

COVID-19 in the province (Government of Nova Scotia, 2020b).

Nova Scotians were instructed to limit social gatherings to five

people (including household members) and to only leave home for

essential items, maintaining social distancing when doing so

(Government of Nova Scotia, 2020a). Licensed childcare providers,

schools and most public spaces were closed during this time, public

transportation services were limited and some health care services

were suspended, such as lactation support and postnatal visits and

check-ups, at the discretion of the physician (Reproductive Care

Program of Nova Scotia, 2020). On 1 May 2020, some provincial

and municipal parks, trails, community gardens, campgrounds, sport

fishing and outdoor businesses were reopened (Government of

Nova Scotia, 2020a).

The Canada Emergency Response Benefit (CERB) was

implemented by the Government of Canada starting on 15 March

2020 to provide temporary financial support and offset any COVID-

19-related loss of employment for eligible individuals. The CERB

provided CAD$500 per week of unemployment for those not already

receiving other forms of employment insurance (EI) (Government of

Canada, 2020b). While other members of the household may have

been receiving CERB or regular EI, caregivers who were receiving

Canadian universal parental EI were not eligible for CERB or regular

EI. The Canadian universal parental EI remained unchanged, providing

a maximum of 55% of an individual's earnings (to a maximum

of $573 per week), which may be ‘topped up’ by some employers

(Government of Canada, 2020c). The only other financial support

available to Nova Scotian families during the COVID-19 pandemic

was a one-time CAD$300 ‘top-up’ per child (in addition to their

normal Canada Child Benefit which provides a maximum of

$564/child per month, based on household income) (Government of

Canada, 2020d).

2.3 | Recruitment and data collection

To participate in this online questionnaire, individuals had to be at

least 19 years of age and must have resided full time in Nova Scotia

for at least 1 month before the State of Emergency was declared.

Participants must have been the primary caregiver of an infant born

between 22 October 2019 and 22 March 2020 and, thus, were born

before the State of Emergency was declared but were less than

6 months old. Only infants less than 6 months old were included to

capture the period of exclusive milk feeding. Participants were

recruited via a poster shared on various social media platforms and

our research lab website over a 4-week period of rolling recruitment.

This poster contained a URL linking directly to the study questionnaire

(SimpleSurvey, OutsideSoft Solutions Inc, Montreal, Canada) titled

‘Infant Feeding in Nova Scotia during COVID-19’. Participants were

asked to answer eligibility screening questions and provide implied

consent. The survey was anonymous, and participants were provided

the opportunity to be entered into a draw for one of three $50 gift

cards to a store of their choice. This study was approved by the

Mount Saint Vincent University Research Ethics Board (MSVU UREB

2019-189).

Over the data collection period, 1425 individuals accessed the

questionnaire URL and 604 completed the eligibility questions, of

which 532 were eligible and provided implied consent by clicking to

the first page of study questions. After removing entries with

insufficient data (n = 196 responded to <20% of study questions),

and one entry removed for a complex medical condition that could

not be controlled for in analyses, 335 participants were included in

final analysis.

2.4 | Questionnaire design

Sociodemographic information about the participant and their house-

hold were collected. The remainder of the questionnaire included

three sections of both open- and close-ended questions: (1) infant

feeding changes, (2) caregiver's general knowledge, information

seeking and behaviours with regard to COVID-19; and (3) caregiver

concerns and perceived stress during the State of Emergency.

Depending on the caregiver's responses about feeding modality, they

received questions about breastfeeding, feeding infant formula, or

both. The Perceived Stress Scale, a widely used measure of

stress which has been previously validated among breastfeeding and

bottle-feeding mothers (Cohen, Kamarck, & Mermelstein, 1983;

Mezzacappa, 2004), was also employed.

2.5 | Data analysis

Descriptive statistics were computed and presented as n (%) or mean

(95% CI). Chi-square tests were used to assess for differences in

the following sociodemographic characteristics by feeding modality:

infant age, sex and ethnicity; caregiver age, gender, relationship to

infant, parity, ethnicity, marital status and education level; household

income, parental benefits, geographic area and population density,

number of adults and children in the household, changes in income

and changes in childcare; and pumping, usual pumping frequency, type

of infant formula and form of infant formula. When applicable (find-

ings differed from expected values; P < 0.05), a Bonferroni post hoc

correction was employed to determine where differences existed

(Beasley & Schumacker, 1995). The same statistical tests were

used for comparisons for COVID-19-related information-seeking

behaviours and household income (categorized above and below CAD

$60,000, the median Nova Scotian household income; Government of

Nova Scotia: Finance and Treasury Board, 2017) and age (categorized

above and below 35 years, the cut-off for advanced maternal age;

Benzies, 2008; Bushnik & Garner, 2008). Participants' cumulative

score for the Perceived Stress Scale was used to categorize partici-

pants as experiencing self-perceived low, moderate or high stress

(Cohen et al., 1983). Data analyses were performed using IBM SPSS

v. 26.0 for Mac OS (IBM Corp, 2018) with a significance level of

P < 0.05. Open-ended responses among participants' indicating infant
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TABLE 1 Sociodemographic characteristics of study participants

Characteristic Na

All Breastfeeders Formula feeders Mixed feeders

N = 335 n = 200 n = 70 n = 65

Infant

Age, weeks 334 16.1 (6.6) 15.5 (6.5) 17.0 (7.1) 16.6 (6.4)

Infant sex, female 335 168 (50%) 101 (51%) 35 (50%) 32 (49%)

Infant ethnicity 335

White 283 (85%) 179 (90%)* 56 (80%) 48 (74%)

Mixed ethnicity 34 (10%) 15 (8%) 12 (17%) 7 (11%)

Acadian 5 (2%) 4 (2%) 0 (0%) 1 (2%)

Indigenous Canadian 4 (1%) 0 (0%) 1 (1%) 3 (5%)

Otherb 9 (3%) 2 (1%) 1 (1%) 6 (9%)

Caregiver

Age, years 331 31.0 (4.6) 31.3 (4.0) 29.7 (5.6) 31.5 (5.1)

Gender, woman 335 332 (99%) 198 (99%) 69 (99%) 65 (100%)

Relationship to infant, mother 335 332 (99%) 199 (100%) 68 (97%) 65 (100%)

Parity, primiparous 332 200 (60%) 116 (58%) 42 (62%) 42 (65%)

Ethnicity 334

White 292 (87%) 181 (91%) 60 (86%) 51 (79%)

Mixed ethnicity 22 (7%) 10 (5%) 7 (10%) 5 (8%)

Indigenous Canadian 6 (2%) 0 (0%)* 2 (3%) 4 (6%)*

Otherc 14 (4%) 8 (4%) 1 (1%) 5 (8%)

Marital status, married or common-law 335 287 (86%) 187 (94%)* 49 (70%)* 51 (79%)

Education attained 335

Some or completed high school 59 (18%) 25 (13%)* 21 (30%)* 13 (20%)

College diploma 95 (28%) 46 (23%) 29 (41%) 20 (31%)

Undergraduate degree 118 (35%) 81 (41%) 12 (17%)* 25 (39%)

Graduate/professional degree 63 (19%) 48 (24%)* 8 (11%) 7 (11%)

Annual household income 332

<CAD$60,000 94 (28%) 36 (18%)* 33 (57%)* 25 (39%)

≥CAD$60,000 238 (71%) 161 (82%)* 37 (53%)* 40 (62%)

Recipient of monetary parental benefitsd 335 259 (77%) 158 (79%) 49 (70%) 52 (80%)

Resides in Greater Halifax area 335 194 (58%) 115 (58%) 35 (50%) 44 (68%)

Population density, urban 335 185 (55%) 116 (58%) 30 (43%) 39 (60%)

Number of adults in the household 333 2.0 (0.6) 1.9 (0.4) 2.0 (0.9) 2.1 (0.8)

Number of children in the household 300 1.76 (1.1) 1.69 (0.9) 1.93 (1.2) 1.83 (1.5)

≤6 months 335 335 (100%) 200 (100%) 70 (100%) 65 (100%)

7–23 months 289 21 (7%) 8 (5%) 10 (17%)* 3 (5%)

≥24 months 293 131 (45%) 85 (48%) 26 (45%) 20 (35%)

Changes in income due to COVID-19 335

No change 199 (59%) 121 (61%) 37 (53%) 41 (63%)

Started receiving EI/CERBe 75 (22%) 37 (19%) 23 (33%) 15 (23%)

Loss of income and no EI/CERB 40 (12%) 26 (13%) 6 (9%) 8 (12%)

Otherf 21 (6%) 16 (8%) 4 (6%) 1 (1%)

Change in childcare due to COVID-19 332

No change 212 (63%) 128 (65%) 40 (58%) 44 (68%)

Impacted by loss of childcare 77 (23%) 48 (24%) 19 (28%) 10 (15%)

Impacted by school cancellation 43 (13%) 22 (11%) 10 (14%) 11 (17%)

(Continues)
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food-related changes since the initiation of the State of Emergency

were analysed thematically and categorized as COVID-19 related

(e.g., stress, food availability and income), related to another factor

(e.g., infant age) or reason unknown (e.g., no reason given) (Attride-

Stirling, 2001). Illustrative participant quotes that either demonstrated

common themes or minority responses are presented.

3 | RESULTS

3.1 | Participant characteristics

Nearly all participants were White (87%), female (99%) and most

(60%) participants breastfed their infants (Table 1). Participants were,

on average, 31 years old, and their infants (50% female) averaged

16 weeks of age (range: 4–24 weeks). Most (77%) of the participants

were receiving parental EI benefits at the time of participation, and

59% of participants experienced no change in source of income due

to the COVID-19 State of Emergency. Approximately one third of par-

ticipants were impacted by loss of childcare or school cancellation.

Significantly more of the breastfeeding caregivers, as compared with

formula and mixed feeders, were married or in common-law relation-

ships (n = 187, 94%), had completed a graduate or professional degree

(n = 48, 24%) and had household income over CAD$60,000 per year

(n = 161, 82%) (P < 0.05).

3.2 | COVID-19-related information-seeking
behaviours

The majority of caregivers (87%) actively sought out COVID-19-related

information, with 73% searching for this information once or more per

TABLE 1 (Continued)

Characteristic Na

All Breastfeeders Formula feeders Mixed feeders

N = 335 n = 200 n = 70 n = 65

Infant feeding characteristics before COVID-19

Breastfeeding

Expressed (‘pumped’) human milk 264 174 (66%) 133 (67%) - 41 (64%)

Usual pumping frequency

Occasionally 9 (5%) 8 (6%) - 1 (3%)

1–2 times daily 122 (72%) 97 (75%) - 25 (64%)

>2 times daily 38 (23%) 25 (19%) - 13 (33%)

Infant formula feeding

Type of infant formula

Regular (Cow's milk-based) 115 (87%) - 58 (83%) 57 (92%)

Hydrolysed 11 (8%) - 7 (10%) 4 (6%)

Lactose free 4 (3%) - 4 (6%) 0 (0%)

Soy based 2 (2%) - 1 (1%) 1 (2%)

Form of infant formula

Ready-to-feed 50 (39%) - 20 (29%) 30 (52%)

Powder 43 (34%) - 25 (36%) 18 (31%)

Liquid concentrate 34 (27%) - 24 (35%) 10 (17%)

Note: Data presented as n (%) or mean (SD). Percentages may not add to 100% due to rounding. Within each comparison category (gender, age, household

income, parental status and education), values labelled with ‘*’ within a row differ from expected values, P < 0.05 (χ2 test with Bonferroni post hoc test);

absence of ‘*’ indicates no significant difference.

Abbreviations: CAD, Canadian dollars; CERB, Canadian Emergency Response Benefit; EI, employment insurance.
aN differs due to participants skipping some questions.
bOther baby's ethnicities included Filipino (n = 3), Black (n = 2), South Asian (n = 2), Arab (n = 1) and Mexican (n = 1).
cOther ethnicities included Filipino (n = 3), South Asian (n = 3), Acadian (n = 2), Black (n = 2), Arab (n = 2) and Latin American (n = 2).
d‘Monetary parental benefits’ refers to governmental parental EI in Canada which provides up to 55% of a caregiver's preleave earnings to a maximum of

CAD$573 per week for 50 weeks and/or any voluntary ‘top-ups’ from employers.
eIn Canada, EI and CERB benefits during the pandemic were available to any adult 15 years or older who lost their job through no fault of their own,

including because of COVID-19 and provided up to CAD$500 per week starting on 15 March 2020 throughout the entire data collection period.
fOther changes to income due to COVID-19 included increase in income (i.e., ‘hero pay’, new job; n = 12), top-up from employer ended (n = 4), increase in

hours worked without an increase in income (n = 2), self-employed: decrease in business (n = 2) and loss of overtime hours (n = 1).
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day (Table 2). There were very few differences in information-seeking

behaviours by household income, educational attainment or caregiver

age. Most caregivers ranked the internet and social media sites as their

key information sources for COVID-19-related information. In open-

ended responses regarding infant feeding during the COVID-19 State

of Emergency, 33% (data not shown) of participants looked to specific

social media pages (e.g., breastfeeding support groups, La Leche

League Facebook page and The Leaky Boob), whereas the internet

(e.g., KellyMom.com and a human milk substitute company website)

was the second top ranked information source (23%). Other sources

listed most to least common were health care professionals, television

or radio, the World Health Organization, government sources and word

of mouth. When asked about their knowledge of infant feeding and

COVID-19, more than half of participants noted that they should con-

tinue breastfeeding, whereas much smaller proportions of participants

wrote about precautions related to bottle feeding (e.g., sanitizing bot-

tles and cleaning formula packages; 6%) and general COVID-19-related

recommendations (e.g., hand washing and self-isolation; 4%). Over one

quarter (29%) of participants reported not knowing anything about

infant feeding during COVID-19.

3.3 | Changes to infant feeding due to COVID-19

Changes to infant feeding experienced during the State of Emer-

gency, with illustrative quotes from participants contextualizing

changes, are shown in Table 3. In general, the participating Nova

Scotian caregivers experienced minimal COVID-19-related changes

to their infant's diet, with very few dietary or feeding changes beyond

expected age-related adjustments. Over a quarter (27%) of the care-

givers experienced lactation challenges, and of those, 66% described

challenges accessing lactation support (e.g., lactation consultants or

public health nurses) due to COVID-19 State of Emergency

restrictions.

A number of concerning challenges were reported by individual

participants which were not common across the whole sample. For

instance, one participant reported adding more water to formula in

order to conserve it, whereas two reported feeding other foods in lieu

of formula because of financial constraints caused by COVID-19.

Similarly, four participants reported introducing solids earlier than

expected due to perceived infant boredom brought on by COVID-19

isolation restrictions.

3.4 | Perceived impacts of the COVID-19 State of
Emergency

Quotes selected to illustrate prominent themes regarding the impact

of the COVID-19 State of Emergency on the participating caregiver–

infant dyads and infant feeding are presented in Box 1. Common con-

cerns emerged around the impact of isolation on both infants and

caregivers, access to health care and related potential health conse-

quences and mixed feelings of relief and concern around infant

feeding. Open-ended responses also demonstrated difficulties

accessing infant formula, particularly specialized formulas, causing

concern about running out.

3.5 | Perceived stress and concerns of caregivers

The majority of participants were categorized as experiencing moder-

ate perceived stress (n = 252, 77%) based on their responses to the

Perceived Stress Scale, with only 19 (6%) experiencing high perceived

stress (see Figure 1). Of investigator-generated potential concerns,

144 (51%) participants reported often or always being concerned

about going outside, and 120 (43%) were often or always concerned

about their infant missing check-ups.

When asked about their top concern in an open-ended question,

participants most commonly cited the risk of COVID-19 infection and

the safety of their infant (n = 153, 63%). One quarter (25 of 98

responses) of participants reported issues with formula access, such as

the affordability of formula, and shortages in general, but particularly

specialized formulas (e.g., lactose free and hydrolysed). Some care-

givers reported feelings of stress and fear associated with the COVID-

19 pandemic (n = 25, 26%). Nine breastfeeding caregivers who

reported experiencing a perceived low milk supply cited stress as the

cause (27%) in open-ended responses; nine others expressed a fear of

developing low milk supply due to COVID-19-related stress. Some

caregivers made positive comments regarding breastfeeding (n = 18,

18%) such as being thankful for being able to breastfeed through the

State of Emergency, spending more time with their infant or referring

to breastfeeding as protective because they had not perceived many

lifestyle or caregiving changes due to the COVID-19 State of

Emergency.

4 | DISCUSSION

The global COVID-19 pandemic and related State of Emergency

measures have created a novel emergency with prolonged

impacts on multiple aspects of daily life (World Health

Organization, 2020b). This exploratory study was designed to gain

insights into how the COVID-19 pandemic and associated State of

Emergency in Nova Scotia impacted caregivers and young infants.

We found that participating caregivers perceived stress and held

many concerns, but few changed infant feeding behaviours. Of note,

the changes in attitudes and behaviours as a result of the State of

Emergency did not appear to impact any one sociodemographic

group differently; in fact, our results were similar across income and

educational attainment levels, population density, parity, age and eth-

nicity. Despite 99% of participants self-identifying as White, our sam-

ple was not vastly different from the Nova Scotian population, where

only 6.5% of people self-identify as a visible minority (The Govern-

ment of Canada, 2017). Likewise, only 21.4% of women have no cer-

tificate diploma or degree in Nova Scotia, as compared with 18% in

our sample. However, there were a large number of caregivers with
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Box 1
Participant quotes illustrative of prominent themes related to caregiver experiences during the COVID-19 State of Emergency in Nova

Scotia

Impact of the COVID-19 pandemic on the infant

‘I am concerned about socialization as he was a very anxious baby … I'm concerned about taking him to the doctor's office for

vaccines. I'm scared if he's allergic to food that he might not get the necessary treatment right away for long-term impact. I'm scared of

him needing to go to the [local children's hospital] if it's overwhelmed with COVID-19 cases. It is basically illegal to have the village raise

the child with you so parents are all alone and shamed if they are having trouble’. Primiparous formula-feeding mother, 31 years old

‘Infection of my baby—insufficient data to truly conclude [that COVID-19] is benign for babies, though I'd be more concerned about

elderly relatives’. Primiparous breastfeeding mother, 32 years old

‘Lack of socialization with other babies, grandparents and extended families. Lack of activities like going to the park, or swim

lessons, I'll have less time to share these activities when I return to work, so I feel we've missed out on these special moments. And of

course, [I'm concerned about] him getting sick’. Primiparous breastfeeding mother, 30 years old.

Impact of COVID-19 on mothers

‘It has been isolating. Being separated from family and friends and not being able to engage in Public Health drop-ins or

breastfeeding/baby groups has been challenging. I have also felt my health, postpartum, is/was more neglected by myself due to the

inconvenience of medical appointments and the closure of clinics. I feel very frustrated and anxious most of the time’. Primiparous

breastfeeding mother, 36 years old

‘Of course the worry is always there that your kids could get sick. I also worry about my own mental health during isolation and

how that may affect my baby. Being isolated from our extended family and his exposure being limited to our house and yard. As he gets

older I hope we are able to have more socializing with friends and family’. Multiparous breastfeeding mother, 36 years old

Breastfeeding during COVID-19 pandemic

‘This emergency has caused me to reconsider switching to formula after 6 months of breastfeeding, which was my original plan. I

now intend to continue nursing until approximately 12 months for several reasons—health benefits for baby, not worrying about avail-

ability of formula, etc.’. Primiparous breastfeeding mother, 31 years old

‘I definitely feel more pressure when it comes to breastfeeding. I feel like I need to do it with this whole [COVID-19] thing going on

… I constantly worry about losing my supply and what I would do. I do have a stash built up in the freezer for if he had to slowly switch

to formula!’ Primiparous breastfeeding mother, 23 years old

Formula feeding during COVID-19 pandemic

‘I went from breastfeeding to formula feeding after a month of my son being born. I feel like the stress of being isolated and him

not getting the proper attention from public health visits to doctors visits (since they have all been over the phone) made me unable to

produce enough milk for him. Also, me not knowing his weight weekly (public health and doctors) scared me into switching to formula

since it guaranteed him gaining weight. It was scary trying to find a good formula for him and making sure he was able to have access

to it at these times since a lot of people stockpiled the first couple weeks and I was behind’. Multiparous formula-feeding mother,

28 years old

‘I find it especially stressful and guilt inducing to be formula feeding. I already felt guilty because of all of the “breast is best”
encouragement; and I tried so hard to breastfeed. I felt like a failure for not succeeding with it and have been ashamed. Now formula is

hard to acquire and I'm worried about the supply chain’. Primiparous formula-feeding mother, 32 years old

‘Not being able to find my daughter's formula. I've spent hours crying over this. She has an intolerance to lactose and is on

[Brand] formula … Now with people stock piling and hoarding formula I worry I won't find this for her. I keep one case ahead if

possible in case of a temporary shortage’. Multiparous formula-feeding mother, 30 years old

‘[The baby] growing properly because I switched to a lesser known, cheaper brand of formula’. Primiparous formula-feeding mother,

26 years old

‘Try to break [feeding] up to conserve formula, give water in between’. Multiparous formula-feeding mother, 24 years old

Access to health care

‘Concerned that [the baby] is not getting the follow up care that was provided prior to COVID-19 pandemic. This is the reason that

his weight gain issues were only caught at 4 weeks’. Primiparous breastfeeding mother, 36 years old

‘Our biggest issue was losing our lactation consultants due to COVID-19. We dealt with a tongue tie, thrush, and hard letdown

within a few weeks of the COVID measures being put in place, and essentially had to deal with these on our own. We were able to get

the tongue tie clipped right as measures were being introduced, but all follow up visits were cancelled and we felt overwhelmed trying

to figure out feeding and healing without any professional help’. Primiparous breastfeeding mother, 31 years old
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high household incomes and levels of education in our sample, and

therefore, results may not represent the experiences of caregivers

with lower household incomes or education levels who may be the

most vulnerable.

4.1 | Socio-economic impacts

In the United States, where financial supports included a one-time

stimulus check for those with a low income, and up to US$300 a

week (in 35 states) for those unemployed due to COVID-19 (United

States Government, 2020), disproportionate effects of the

COVID-19 pandemic have been reported among those earning a low

income (Kim & Bostwick, 2020; Niles et al., 2020; Wolfson &

Leung, 2020), minority race or ethnic groups (Kim & Bostwick, 2020;

Webb Hooper, Nápoles, & Pérez-Stable, 2020) and families with chil-

dren (Lauren Bauer, 2020). This does not align with our study, where

infant feeding did not differ in type or frequency across socio-

economic characteristics, likely because 77% of participants were

receiving parental EI benefits before COVID-19, and only 12% expe-

rienced a loss of household income without EI or CERB. These find-

ings suggest that for those who are eligible, governmental economic

supports may mitigate some of the expected household impacts of

income loss associated with the pandemic (Pérez-Escamilla, Cunning-

ham, & Moran, 2020). This further supports the importance of paid

parental leave on optimal infant feeding practices, such as longer

duration of exclusive breastfeeding, as demonstrated by Baker and

Milligan (2008).

4.2 | COVID-19-related information-seeking
behaviour

Caregivers' top ranked sources for information about COVID-19

were the internet and social media, particularly parent support

groups and specific organizations/institutions (e.g., the WHO) or

social media pages (e.g., the Leaky Boob). This aligns with the find-

ings of a recent survey in Taiwan (n = 1904), where 81% of partic-

ipants found COVID-19 information online (Ko et al., 2020). As

demonstrated by participants in the current study, social media is

also an important source of information and support, despite high

levels of problematic misinformation known to be circulating on

social media (Asiodu, Waters, Dailey, Lee, & Lyndon, 2015; Holtz,

Smock, & Reyes-Gastelum, 2015), especially regarding COVID-19

(Bastani & Bahrami, 2020). When asked to self-report knowledge, a

small proportion of participants (4%) cited incorrect feeding recom-

mendations, such as the need to isolate a mother from her infant

and to cease feeding at the breast. Similarly concerning, many

(29%) reported not knowing anything regarding infant feeding dur-

ing the COVID-19 pandemic. However, 42% of our participant

group correctly identified that breastfeeding should continue as

usual regardless of mother's COVID-19 infection status (World

F IGURE 1 Self-rated caregiver concerns about various activities and issues with potential to be impacted by the COVID-19 State of
Emergency, displayed by participants' Perceived Stress Scale score

‘I would of like to meet with my doctor. My 6-week appointment got cancelled and a doctor never followed up with me since I gave

birth. No one has checked in about my healing or offered me birth control’. Primiparous breastfeeding mother, 28 years old

Isolation and family supports

‘If I got sick, who would look after my children? What would happen to my baby to be fed if I ended up in hospital?’ Multiparous

breastfeeding mother, 35 years old

‘… I am worried to have to be hospitalized and not be able to care for my baby … With the social distancing and isolation we have

already completely lost our support system for early baby care. We would be in real trouble if I get sick. We have some breastmilk fro-

zen in case but only about 4 days worth so if I am seriously ill my husband would have to start using formula’. Primiparous breastfeeding

mother, 35 years old
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Health Organization, 2020c). Although some participants specifically

referenced looking for information from credible government

and/or health organizations such as the WHO, most information

was sought from social media pages that were likely more familiar

to caregivers before the pandemic, such as parent support groups.

As such, credible sources should investigate paying for ads or

partnering with social media influencers or popular parenting sites

to ensure accurate, up-to-date, evidence-based information is

shared where caregivers are most likely to see it.

4.3 | Changes to infant feeding due to COVID-19

Caregivers who fed their infants infant formula reported stockpiling

or buying the product more often during the State of Emergency.

This is not surprising, as stockpiling has also become common prac-

tice during the COVID-19 pandemic in China, especially among

women of higher education and income (Wang, An, Gao, Kiprop, &

Geng, 2020), similar to the sociodemographic profile of our study.

This behaviour has also been observed in other types of emergencies

such as Hurricane Sandy (New York City, 2012), the T�ohoku earth-

quake and tsunami-induced nuclear power plant disaster (Japan,

2011) and the Fort McMurray wildfires (Alberta, Canada, 2016)

(Bloomberg, 2012; DeYoung et al., 2018; Wang, An, Gao, Kiprop, &

Geng, 2020). Unfortunately, stockpiling results in retail stock-outs

and can pose a serious risk to the food system (E. Wang, An, et al.,

2020). Participants in this study reported driving further, or to multi-

ple stores, to find their preferred or required infant formula type or

brand, whereas others reported switching to a more commonly avail-

able or cheaper brand or form. Due to the risks of stockpiling and the

vulnerability of formula-fed infants (access, watering down, switching

to inappropriate alternatives), the development of an online registry

of products should be considered, so caregivers can assess availability

of their infant's formula online, across multiple stores. Such a

resource could prevent placing excess financial strain on those who

are already at high risk of infant food insecurity and reduce the risk

of pathogen exposure for caregivers who would otherwise have to

visit multiple stores.

Human milk expression (‘pumping’) has become a common

practice for caregivers in high-income countries (Johns et al., 2013).

Before the COVID-19 State of Emergency, this practice was typi-

cally related to medical lactation issues such as mastitis or nipple

pain, oversupply or undersupply of milk, to avoid breastfeeding in

public, to allow other people to feed the infant, or to return to work

or other work-related constraints (Johns, Forster, Amir, &

McLachlan, 2013). As circumstances have changed due to COVID-

19, so have caregivers' pumping behaviours. Participants who indi-

cated pumping less frequently referenced ‘stay at home’ orders,

explaining that they did not have to breastfeed in public or in the

presence of other people, and having expressed human milk ready

to be fed by another person, such as a babysitter, was no longer

necessary. This may be one of various unanticipated positive effect

of the pandemic, as increased breastfeeding at the breast can

improve responsiveness during feeding, which has been shown to

have long-lasting health benefits for the infant (Bartok &

Ventura, 2009; Ventura, 2017).

Though there were many reported negative impacts of the

COVID-19 pandemic, participants also reported unanticipated

positive experiences, including less pressure and more time with

their baby, which has been reported by others. Like those in our

study, Nova Scotian caregivers who responded to an open-ended

survey on post-partum experiences during the COVID-19 pandemic

also described a complex time, reporting not only negative themes,

such as isolation, but also ‘blessings’, such as freedom from social

expectations and more family bonding time (Joy et al., 2020).

Unanticipated positive impacts of the COVID-19 pandemic have

also been reported by breastfeeding women surveyed in the

United Kingdom, who experienced more privacy, fewer visitors

and increased responsive feeding (Brown & Shenker, 2021).

Many participants who reported an increase in pumping

referenced the common practice of increasing milk supply (World

Health Organization, 2009; Johns et al., 2013) or building a ‘stash’
of human milk to ensure their infant had food if caregivers were to

be separated due to COVID-19 infection, even though separation is

not recommended. Although freezing and thawing expressed milk

may result in some nutrient and bioactive losses, and an increased

risk of contamination due to handling (Johns et al., 2013), mother's

own expressed milk remains the best option before supplementing

with donor human milk or infant formula under normal circum-

stances. However, there is a lack of evidence for pumping and feed-

ing mother's own expressed human milk during emergencies, likely

due to inconsistencies in inclusion of feeding expressed human milk

in the definition of ‘breastfeeding’ (American Academy of

Pediatrics, 2015; Calil, Krebs, & Brunow De Carvalho, 2020;

Carothers & Gribble, 2014; Johns et al., 2013). Future guidelines on

infant feeding during COVID-19 and other emergencies should spe-

cifically include consideration of mother's own expressed milk, if

available and safe, as the optimal second choice in case of

separation.

4.4 | Lack of access to post-partum support and
services

The COVID-19 State of Emergency and associated restrictions on

in-person services resulted in the cancellation of post-partum

appointments, lactation services and programmes offered by public

health such as home visits and family-drop-in services (Reproductive

Care Program of Nova Scotia, 2020), which left participants in our

study feeling unsupported. Many were impacted specifically by a

lack of access to public health nurses, who were highlighted in a

2014 study as strong enablers to continued breastfeeding, reducing

stress and building confidence among Nova Scotian mothers (Aston

et al., 2014). Participants in the current study cited the lack of pub-

lic health programmes as detrimental in various aspects of infant

health. For instance, participants reported reduced opportunities for

FRY ET AL. 13 of 18



infant growth tracking, leading to delayed observation of growth fal-

tering or the introduction of infant formula to more closely control

their infant's food intake. Similarly, breastfeeding caregivers dis-

cussed having to tackle lactation problems on their own due to a

lack of access to certified lactation consultants, which are being

increasingly recognized as playing an important role in improving

breastfeeding outcomes (Haase, Brennan, & Wagner, 2019). Given

the need identified through the current study, future programmes

should attempt to closely replicate face-to-face health services. For

instance, during the 7.1 magnitude earthquake in Mexico in 2017,

International Board Certified Lactation Consultants (IBCLC) from the

Asociacion de Consultores Certificados en Lactancia Materna de

Mexico rapidly responded by promoting free lactation support

through the popular mobile social media application WhatsApp, all-

owing mothers to easily access personal, professional, evidence-

based support wherever they were in the emergency (Buccini, Har-

ding, Hromi-Fiedler, & Pérez-Escamilla, 2019). If appropriate per-

sonal protective equipment is not available for face-to-face

interactions, adequate public health supports for caregivers, includ-

ing specialized services such as relactation, may be delivered

through a similar private social media platform that allows voice or

text chats with photograph or video exchange staffed by health care

professionals.

4.5 | Perceived stress and concerns of caregivers

Stress was a key theme throughout the survey. Three quarters of

study participants were categorized as experiencing moderate per-

ceived stress on the Perceived Stress Scale, and many reported

feelings of stress and fear in their open-ended responses related to

COVID-19, parenting without in-person public health supports and

the potential long-term consequences of the State of Emergency

on themselves and their infants' health (Table 3 and Box 1). Care-

givers often report elevated psychological stress levels, especially

in the first year post-partum, which despite being common, can

negatively impact feeding interactions, responsiveness, bonding,

sleep and infant health overall (Field, 2018; Hurley, Black, Papas, &

Caufield, 2008; Perren, Von Wyl, Bürgin, Simoni, & Von Klitz-

ing, 2005). Increased stress levels have been observed during past

infectious outbreak emergencies (Hirani et al., 2019), where people

experience increased fears associated with morbidity and mortality

(Hall, Hall, & Chapman, 2008) compounded by the closure of

schools and businesses (Van Bortel et al., 2016). Higher than nor-

mal levels of stress were also observed in China during the current

COVID-19 pandemic, particularly among women (C. Wang, Pan,

et al., 2020). Similar to previous research (Maehara et al., 2017),

we did not find significant differences in stress levels between

breastfeeding and infant formula-feeding caregivers; however, the

observed challenges and emotions experienced by each were very

different.

There is a common misconception that mothers cannot

breastfeed during emergencies because the stress will limit the

quality and/or quantity of milk produced (Hirani et al., 2019).

Although there is a physiologically plausible pathway by which stress

could impair lactation (Lau, 2001), to date, there is limited evidence

that maternal stress can adversely impact milk supply. However,

breastfeeding relaxation interventions have been shown to improve

breastfeeding outcomes, and a recent meta-analysis has shown

improved milk production with musical therapy for relaxation

(Düzgün & Özer, 2020; Shukri, Husna, Wells, & Fewtrell, 2018).

Regardless, several participants in the current study cited stress as

the cause of their self-perceived low milk supply. This is in line with

previous research reporting perceptions of stress-induced low milk

supply among mothers after the Fort McMurray wildfires in Alberta,

Canada, in 2016, who, like the participants of the current study, spe-

cifically described stress associated with a lack of in-person lactation

supports (DeYoung et al., 2018). Caregivers in our study also

expressed concern over losing their milk supply if they were to be

infected with COVID-19, despite the recommendation to continue to

breastfeed or pump and to consider relactation after recovery if milk

supply were affected (IFE Core Group, 2017; World Health

Organization, 2020a).

Stress among infant formula-feeding caregivers centred more

around concerns of access and infant food security. Approximately

90% of Nova Scotian infants under 6 months of age are formula fed

(Brown et al., 2013). Infant formula is expensive: in Nova Scotia,

regular, powdered infant formula costs CADC$73.61 per month

(Frank et al., 2020), with other powdered formulas (e.g., thickened,

soy protein and partially hydrolysed) costing upwards of CAD$150

per month, and ready-to-feed infant formula, which is recommended

for the first 2 months, costing CAD$380 per month (Parent Health

Education Resource Working Group, 2015). Job loss, or even just a

decrease in wages, could substantially impact a family's ability to

purchase infant formula, potentially driving caregivers to seek infant

formula from food banks, or to introduce potentially risky alterna-

tives such as cow's milk or solids, as mentioned by our study

participants.

Social supports for mothers, especially organized groups

(McLeish & Redshaw, 2017; Strange, Fisher, Howat, &

Wood, 2014), are known to have positive impacts on mothers'

levels of parenting stress (Telleen, Herzog, & Kilbane, 1989), as

well as feelings of isolation (Strange et al., 2014), emotional well-

being (McLeish & Redshaw, 2017) and exclusive breastfeeding

duration (Laugen, Islam, & Janssen, 2016). Unfortunately, in-person

play groups, public health home visits and events and programmes

for families were cancelled at least for the duration of the study

due to restrictions on social gatherings (Government of Nova

Scotia, 2020a). Despite some programmes continuing or restarting

virtually, many participants reported feeling socially isolated,

concerned about infant socialization and lacking support from

friends and family. Inconsistent or lack of social support is a

known contributor to post-partum depression (Cutrona &

Troutman, 1986; Howell, Mora, & Leventhal, 2006), so being

unable to have family physically close for instrumental support, or

to socialize and seek peer support, could have detrimental impacts
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on both mothers and infants, as well as infant feeding outcomes

(Dennis & McQueen, 2009).

4.6 | Caregivers' feelings

Over the last decade, researchers have argued that Canadian mothers

feel pressure to breastfeed due to the prevailing societal view that

breastfeeding is an integral aspect of ‘good motherhood’ (Andrews &

Knaak, 2013; Knaak, 2010), with formula-feeding caregivers often

expressing feelings of guilt, remorse and shame due to their perceived

failure to achieve this standard (Lee, 2008; Taylor & Wallace, 2019;

Thomson, Ebisch-Burton, & Flacking, 2015). Similarly, during the

COVID-19 State of Emergency, related issues with access to formula

have were described by some participants as the cause for feelings of

guilt and shame for ‘choosing’ a less reliable feeding method. In

contrast, some breastfeeding participants described feelings of grati-

tude and perceived being ‘lucky’ or ‘blessed’ for being able to con-

tinue breastfeeding (Box 1). Mental health was a similarly important

theme in the New Mum Study in the United Kingdom, where the

majority of participants reported symptoms of low mood, anxiety and

loneliness during the COVID-19 pandemic (Dib, Rougeaux,

Vázquez-Vázquez, Wells, & Fewtrell, 2020). These results emphasize

the importance of caregiver mental health care during and after the

COVID-19 State of Emergency, especially for caregivers who have

experienced difficulty feeding their infants. The results of the current

study particularly highlight the importance to support not only

breastfeeders but also formula feeders, who are more vulnerable to

supply chain issues, and potentially, to mental health issues, during

emergencies.

4.7 | Strengths and limitations

This study was the first to explore caregivers' perceptions of infant

feeding and health in Atlantic Canada. Researchers recently identified

low knowledge of infant and young child feeding recommendations in

the general population of Nova Scotia (Chan & Whitfield, 2020),

which has one of the lowest breastfeeding rates in the country

(Statistics Canada, 2018). A strength of this study is the use of both

closed- and open-ended questions, which were used complementarily

to gain a holistic view of caregivers' experiences. A limitation of this

study is the study population, which, through convenience sampling,

was made up primarily of White, breastfeeding women with high

socio-economic status, despite efforts to recruit participants from dif-

ferent populations by promoting the study across numerous social

media platforms and groups. This may be because we sought

caregivers with infants less than 6 months of age, so responses were

almost entirely from caregivers who were at home with their infants

and earning parental benefits rather than those in low-paying, and

often essential, jobs that would yield lower government parental

benefits. Likewise, our focus on web-based advertising may have

excluded those with poorer English literacy or without access to

internet. Therefore, these results may not reflect the experiences of

those in more challenging circumstances who may be more vulnerable

to the impacts of the pandemic.

5 | CONCLUSIONS

The COVID-19 State of Emergency has impacted the Nova Scotian

caregivers who participated in this study, resulting in stress, feelings

of isolation and lack of support (family, friends and health care), and

some limited adverse feeding practices such as early cessation of

breastfeeding or introduction of solid foods. These issues have poten-

tial to result in life-long impacts on the health of the infant. As infants

are a highly vulnerable group, every effort should be made on the

level of the government, community and individual, to support

caregivers in feeding their infants, especially during emergencies.

Therefore, interventions to increase access to health care services in

the post-partum period, allow for personal lactation and infant feeding

supports, and implementing systems to ease access to infant foods

(e.g., online inventory system) could reduce barriers currently

experienced by caregivers in Nova Scotia. Lessons from this unique

emergency may inform future public health programmes, in future

COVID-19 outbreaks or other prolonged emergencies.
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