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TAGGEDPABSTRACT

OBJECTIVE: Health care policy positions breastfeeding as an

important part of the solution to household food insecurity;

however, there are critical gaps in our knowledge of the rela-

tionship between breastfeeding duration (exposure variable)

and household food insecurity (outcome variable). Our objec-

tive was to examine this relationship.

METHODS: A cross-sectional study was conducted from 2008

to 2016 of healthy urban children (N = 3838) who were 0 to

3 years old and recruited from The Applied Research Group

for Kids (TARGet Kids!), a practice-based research network in

Toronto, Canada. Total breastfeeding duration was collected

from parent-reported questionnaires. Household food insecu-

rity was measured using 1-item and 2-item food insecurity

screens. Multivariable regression analysis was performed

adjusting for prespecified covariates.

RESULTS: The median total breastfeeding duration was 10.5

months (interquartile range, 6.0−14.0), and 14.7% of households

were food insecure. After adjusting for child characteristics (age,

sex), maternal characteristics (age, ethnicity, education, employ-
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ment), and family characteristics (number of children, single par-

ent family, neighborhood equity score), there was no significant

association between total breastfeeding duration and household

food insecurity (odds ratio, 0.99; 95% confidence interval, 0.98

−1.01). Although low-income families had an increased odds of

being household food insecure (P ≤ .001), we found no signifi-

cant association between total breastfeeding duration and house-

hold food insecurity at varying income levels.

CONCLUSIONS: We found no association between breastfeed-

ing duration and household food insecurity, regardless of family

income. Although breastfeeding is associated with improved

child health outcomes and considered to be part of the solution

to household food insecurity, interventions focused on social

determinants may provide more promising targets for the pre-

vention of household food insecurity.
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TAGGEDPWHAT’S NEW

Health care policy positions breastfeeding as an impor-

tant part of the solution to household food insecurity.

Findings are contrary, however, as total breastfeeding

duration is not associated with household food insecu-

rity. Interventions focused on social determinants may

provide promising targets for prevention of household

food insecurity.
TAGGEDPHEALTHY NUTRITION DURING infancy is essential for

optimal growth, development, and subsequent health. The

ideal nourishment for infants begins with breastfeeding.1

The World Health Organization and Health Canada rec-

ommend exclusive breastfeeding for the first 6 months of

life, with the introduction of complementary foods at 6

months and continued breastfeeding beyond 2 years of

age.1,2 The advantages of breastfeeding for the infant and
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mother are well recognized. Further, families may incur

lower food and health care costs when mothers breastfeed

their infants.3 In Canada, almost 90% of mothers initiate

breastfeeding, and 26% exclusively breastfeed for 6

months. These rates are lower among women with low

education and household income4 and may reflect limited

expenditure on intangible resources, such as mother’s

time off work and breastfeeding supports.

Adequate food security exists when all people in a

household have sufficient, safe, and nutritious food that

meets their dietary needs and food preferences. By con-

trast, household food insecurity encompasses a range of

experiences including worrying over food access and vari-

ous degrees of food deprivation. All levels of household

food insecurity, from marginal to moderate to severe,

remain a worldwide public health concern.5 Families with

children experiencing household food insecurity are a vul-

nerable population. Although young children may be

shielded by their parents from experiencing food insecu-

rity,6 those experiencing even marginal food insecurity

are at increased risk of poor health status and developing

chronic health conditions in later life.7

Health care policy positions breastfeeding as an impor-

tant part of the solution to household food insecurity;8,9

however, there are critical gaps in our knowledge of the

relationship between breastfeeding duration (exposure

variable) and household food insecurity (outcome vari-

able). Shorter breastfeeding duration may exacerbate

important triggers of household food insecurity; for exam-

ple, the purchase of breast milk substitutes may consume

household resources and create income instability.10 Fur-

ther, a child who becomes ill may require more health

care visits, resulting in increased health care costs and

parents’ missed work time. Although previous research

examining the relationship between household food inse-

curity (as the exposure variable) and breastfeeding (as the

outcome) has demonstrated that mothers in food-insecure

households discontinued exclusive breastfeeding earlier

than mothers in food-secure households,11 the relation-

ship between breastfeeding duration (exposure variable)

and household food insecurity (outcome variable) has not

been studied.

Currently, in Canada, there is no comprehensive policy

framework designed to address household food insecu-

rity.12 Understanding the relationship between breastfeed-

ing duration and household food insecurity may lead to

effective public health interventions, advance the evi-

dence base for health care policy, and improve child

health outcomes. Therefore, our primary objective was to

examine the association between total breastfeeding dura-

tion and household food insecurity in a cohort of healthy

urban Canadian children. Our secondary objective was to

explore how family self-reported income influences the

relationship between total breastfeeding duration and

household food insecurity. We hypothesized that shorter

total breastfeeding duration is associated with a higher

odds of household food insecurity and that there would be

an increased odds of household food insecurity among

children from lower income families.
TAGGEDH1METHODSTAGGEDEND

TAGGEDH2STUDY DESIGN AND PARTICIPANTS TAGGEDEND

This was a cross-sectional study of healthy urban chil-

dren from birth to 3 years of age. Participants were

recruited while attending a scheduled health supervision

visit at 1 of 9 The Applied Research Group for Kids

(TARGet Kids!) primary care practices between 2008 and

2016. TARGet Kids! is an ongoing open longitudinal

cohort set in Toronto, Canada, and the cohort profile has

been previously published.13 The primary aims of TAR-

Get Kids! are to examine healthy growth and develop-

ment trajectories of infants and preschool-age children

and to link early life exposures to health problems.

Research personnel embedded in participating primary

care practices recruited study participants, obtained con-

sent, and collected data. Sociodemographic, lifestyle, and

dietary information was collected using a standardized

parent-completed survey instrument based on the Cana-

dian Community Health Survey, a national survey that

collects information on health determinants for the Cana-

dian population.14 Parents also completed the Nutrition

Screening for Every Preschooler (NutriSTEP) question-

naire, a screening tool designed to assess the nutrition risk

of children.15 Medidata Rave (Medidata Solutions; New

York, NY) was used as the secure electronic data capture

system and data repository for all TARGet Kids! data.13

TARGet Kids! cohort exclusion criteria are health con-

ditions affecting growth (eg, failure to thrive), any chronic

health condition (except asthma and mild autism spectrum

disorder), severe developmental delay, gestational age of

less than 32 weeks, child attending an unscheduled visit

due to acute illness, and parents unable to communicate

in English. For the purpose of this study, children were

included if they were <3.5 years of age (to capture chil-

dren attending their 3-year-old health supervision visit)

and had complete data on exposure and outcome varia-

bles. Children who were currently breastfeeding were

excluded to ensure a study design focused on household

food insecurity status after cessation of breastfeeding had

occurred and so total breastfeeding duration could be

determined. If a child had complete data from multiple

visits, the first visit with an affirmative response for food

insecurity was used for analysis; otherwise, the first avail-

able visit was used. Ethics approval was granted through

the Research Ethics Boards at The Hospital for Sick Chil-

dren and St. Michael’s Hospital (NCT01869530). Written

informed consent was obtained from all subjects/patients.

TAGGEDH2EXPOSURE VARIABLE TAGGEDEND

The primary exposure variable was total breastfeeding

duration, which refers to breastfeeding duration of any

kind, including exclusive and partial. This information was

determined from parent responses to the following ques-

tions: 1) “Has your child ever been breastfed?”; 2) “Is your

child currently breastfeeding?”; and 3) “At what age did

you stop breastfeeding?” Expressed breast milk was con-

sidered as breastfeeding. Estimates of breastfeeding dura-

tion by maternal recall have been found to be valid and
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reliable in the child’s first 3 years of life16 and has been

established in previous studies.17 Children who were never

breastfed were classified as having a total breastfeeding

duration of 0 months, and those previously breastfed were

assigned the duration at the age breastfeeding stopped.
TAGGEDH2OUTCOME VARIABLES TAGGEDEND

The outcome variable was household food insecurity

at any time between cessation of breastfeeding and

3.5 years of age. To assess household food insecurity,

we used both a 1-item food insecurity screen (2008

−2016) and a 2-item screen (2013−2016), the latter of

which was added to our parent-completed survey instru-

ment in 2013. The 1-item statement abstracted from the

NutriSTEP questionnaire was “I have difficulty buying

food I want to feed my children because food is

expensive.”15 The 2-item food insecurity screen (based

on the 18-item Household Food Security Survey)18

included the following statements: 1) “Within the past

12 months, we worried about whether our food would

run out before we got money to buy more”; and 2)

“Within the past 12 months, the food we bought just

didn’t last and we didn’t have money to buy more.”

Affirmative answers to either of the two statements iden-

tifies food insecurity with a sensitivity of 97% and a

specificity of 83% as compared with the full 18-item

Household Food Security Survey.19 Our group demon-

strated that an affirmative answer to the 1-item statement

from the NutriSTEP questionnaire identified food inse-

curity with a sensitivity of 85% and specificity of 91%

as compared with the 2-item food insecurity screen.20

Children enrolled between 2008 and 2013 with an affir-

mative answer to the 1-item NutriSTEP statement and

children enrolled between 2013 and 2016 with an affir-

mative answer to the 1-item NutriSTEP statement or to

either of the 2-item food insecurity screen statements

were categorized as food insecure.
TAGGEDH2COVARIATES TAGGEDEND

Covariates that we a priori identified based on the liter-

ature that might influence the relationship between total

breastfeeding duration and household food insecurity

included child characteristics (age, sex), maternal charac-

teristics (age, ethnicity, education, employment), and

family characteristics (number of children, single parent

family, neighborhood equity score). Maternal-reported

ethnicity was categorized as European, African, Arab,

Asian, Latin American, or other, which included mixed

ethnicity and indigenous. Maternal education was catego-

rized as primary school, high school, or college. Maternal

employment was categorized as no employment, full-time

employment, parental leave, part-time employment, or

self-employed. The neighborhood equity score was a

composite measure of neighborhood well-being across a

broad range of thematic domains based on a model of

social determinants of health.21 Domains included eco-

nomic opportunity, social development, participation in

decision-making, physical surrounds, and healthy lives.
T AGGEDH2STATISTICAL ANALYSIS TAGGEDEND

Descriptive statistics were performed for the primary

exposure, outcome, and covariates. Univariate logistic

regression was used to determine the unadjusted association

between total breastfeeding duration and household food

insecurity. Total breastfeeding duration in months was mod-

eled as a continuous variable. For the primary analysis, mul-

tivariable logistic regression was performed to examine the

association between total breastfeeding duration and house-

hold food insecurity. All prespecified covariates were

thought to be clinically important and were included in the

final model regardless of the associated P values to prevent

biased regression coefficients and falsely inflated R2 values

from data-driven variable selection techniques.

For our secondary objective, we explored whether the

relationship between total breastfeeding duration and

household food insecurity was modified by family self-

reported income (Canadian dollars). Responses to “What

was your total family income before taxes last year?” were

categorized into lowest income ($0−$29,999), lower mid-

dle income ($30,000−$79,999), higher middle income

($80,000−$149,999), and highest income ($150,000 or

more). To perform this analysis, we included self-reported

family income categories as covariates and interaction

terms between total breastfeeding duration and family self-

reported income categories in our primary model. This

interaction was tested at a significance level of a = .05.

Missing covariate data were handled by multiple impu-

tation using chained equations. Covariates had <10%
missing values, except for neighborhood equity score and

family self-reported income (<20%). The variance infla-

tion factor was computed for each covariate to test for

multicollinearity. All statistical tests were 2 sided, and a

priori a significance level of <.05 was specified. Statisti-

cal analysis was conducted using R 3.3.1.
TAGGEDH1RESULTSTAGGEDEND

A total of 5901 healthy children ages 0 to <3.5 years

who had a TARGet Kids! health supervision visit between

2008 and 2016 were recruited to participate; of those,

5462 had complete data on household food insecurity,

and 5167 had complete data on total breastfeeding dura-

tion. A further 1329 children who were currently breast-

feeding were excluded. Descriptive characteristics of the

final study population (N = 3838) are shown in Table 1.

Median total breastfeeding duration was 10.5 months

(interquartile range, 6.0−14.0), mean infant age was 23.2

months (standard deviation [SD], 9.7), and 47.9% of chil-

dren were female. Mean maternal age was 34.8 years

(SD, 4.5), and 53.9% of mothers were employed (full-

time, part-time, or self-employed). Family self-reported

income categories were lowest income (5.5%), lower mid-

dle income (16.4%), higher middle income (33.2%), and

highest income (45.0%). Almost 15% of households

reported food insecurity.

For our primary objective, in the unadjusted analysis,

with each additional month of total breastfeeding dura-

tion, the odds of household food insecurity decreased by



Table 1. Subject Characteristics (N = 3838)

Characteristics Overall*

Total breastfeeding duration (mo), median (IQR) 10.5 (6.0−14.0)
Age (mo), mean (SD) 23.2 (9.7)

Child sex, n (%)

Female 1838 (47.9)

Male 2000 (52.1)

Maternal age (yr), mean (SD) 34.8 (4.5)

Maternal self-reported ethnicity, n (%)

European 2341 (67.1)

African 168 (4.8)

Arab 69 (2.0)

East, South, Southeast Asian 611 (17.5)

Latin American 117 (3.4)

Other† 185 (5.3)

Maternal education, n (%)

Primary school 36 (1.0)

High school 280 (7.5)

College 3431 (91.6)

Number of children, mean (SD) 1.7 (0.8)

Family self-reported income‡, n (%)

$0−$29,999 164 (5.5)

$30,000−$79,999 489 (16.4)

$80,000−$150,000 990 (33.2)

Over $150,000 1342 (45.0)

Neighborhood equity score, mean (SD) 65.5 (14.4)

Maternal employment, n (%)

No employment 726 (20.2)

Full-time employed 1451 (40.3)

Parental leave 932 (25.9)

Part-time employed 435 (12.1)

Self-employed 53 (1.5)

Single parent family, n (%)

No 3568 (96.5)

Yes 131 (3.5)

Household food insecurity, n (%)

No 3274 (85.3)

Yes 564 (14.7)

IQR indicates interquartile range; SD, standard deviation.

Note: Neighborhood equity score is a composite measure of

neighborhood well-being across a broad range of thematic

domains based on a social determinants of health model. Theoreti-

cal scores range from 0 (worst outcomes) to 100 (best outcomes).

*Numbers may not add up to the total due to missing values.

†Other includes mixed ethnicity and indigenous.

‡Incomes are expressed in Canada dollars.

Table 2. Association Between Total Breastfeeding Duration and

Household Food Insecurity

Characteristics Adjusted Odds Ratio (95% CI)

Total breastfeeding duration (mo)* 0.99 (0.98−1.01)
Child age, mo 1.02 (1.00−1.03)
Sex

Female 1.00 (ref)

Male 1.56 (0.96−1.40)
Maternal age (y) 0.94 (0.92−0.96)
Maternal-self reported ethnicity

European 1.00 (ref)

African 1.79 (1.20−2.67)
Arab 0.97 (0.48−1.98)
East, South, Southeast Asian 1.77 (1.38−2.28)
Latin American 1.41 (0.86−2.31)
Other† 1.58 (1.06−2.36)

Maternal education

Primary school 1.00 (ref)

High school 0.93 (0.43−2.04)
College 0.46 (0.21−0.99)

Number of children, n 1.18 (1.05−1.33)
Maternal employment

No employment 1.00 (ref)

Full-time employed 0.62 (0.48−0.80)
Parental leave 0.57 (0.42−0.77)
Part-time employed 0.87 (0.63−1.20)
Self-employed 1.02 (0.48−2.14)

Single-parent family

No 1.00 (ref)

Yes 2.35 (1.52−3.26)
Neighborhood equity score 1.00 (0.99−1.01)

CI indicates confidence interval; ref, reference category.

*Unadjusted odds ratio, 0.98 (95% CI, 0.97−1.00).
†Other includes mixed ethnicity and North American indigenous.
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2% (odds ratio [OR], 0.98; 95% confidence interval [CI],

0.97−1.00; P = .02). However, in the adjusted analysis we

found no association between total breastfeeding duration

and household food insecurity (OR, 0.99; 95% CI, 0.98

−1.01; P = .20). Adjustment was made for child charac-

teristics (age, sex), maternal characteristics (age, ethnic-

ity, education, employment), and family characteristics

(number of children, single parent family, neighborhood

equity score) (Table 2).

For our secondary objective, the interaction between total

breastfeeding duration and family self-reported income on

household food insecurity was not statistically significant

(P ≥ .43). Family self-reported income was not an effect

modifier between total breastfeeding duration and house-

hold food insecurity. All of the lower family self-reported

income categories (lowest income, $0−$29,999; lower mid-

dle income, $30,000−$79,999; and higher middle income,

$80,000−$149,999) were statistically significant covariates
(P ≤ .001) in the models with and without the interaction

(Table 3).
TAGGEDH1DISCUSSIONTAGGEDEND

We found no association between total breastfeeding

duration and household food insecurity after adjusting for

important covariates, suggesting that shorter breastfeed-

ing duration does not appear to place families at increased

risk of household food insecurity. We also found that,

although lower income families had an increased odds of

being household food insecure, there was no association

between total breastfeeding duration and household food

insecurity at varying income levels.

Food is a basic need and a fundamental human right;

however, inequities in household food insecurity are poorly

recognized.22 Breastfeeding has been proposed as a part of

the solution to household food insecurity. In Canada, pre-

natal nutrition programs work to assist communities to

identify strategies to protect, promote, and support breast-

feeding in a population health context.23 The guiding prin-

ciples are to allow mothers to make informed decisions and

to keep their right to breastfeed free of marketing influen-

ces. Similarly, in the United States, the Women, Infants,

and Children program reforms have provided comprehen-

sive nutritional education, which includes breastfeeding

supports and improvements in attitudes towards breastfeed-

ing.24 The root causes of household food insecurity may
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require improvements in structural determinants of pov-

erty, such as social welfare and maternity leave provi-

sions.25 Our study provides evidence to support evidence-

based solutions that directly address inadequate income

and poverty, rather than promotion of individual health

behaviors in isolation. Furthermore, qualitative research

supports our findings.22

Our study is unique in that we examined the association

of total breastfeeding duration and household food insecu-

rity. In contrast, previous research examined the reverse

relationship—that is, the association between household

food insecurity and breastfeeding duration. In nationally

representative studies, mothers from food-insecure house-

holds, as compared to food-secure households, had lower

breastfeeding duration.11 Likewise, studies of low-income

mothers found that prenatal household food insecurity

was associated with lower breastfeeding initiation as com-

pared to those who were food secure.26 Other studies have

reported no association between household food insecu-

rity and breastfeeding duration.27 Further, studies have

demonstrated that poverty and prenatal food insecurity

are highly correlated and related to low breastfeeding ini-

tiation rates and short breastfeeding duration.11 In low-

income families, breast milk substitute costs were a rea-

son for choosing to initiate breastfeeding.25 Furthermore,

poverty creates barriers to breastfeeding and precipitates

early cessation of breastfeeding from lack of access to

breastfeeding support.25 Although our study had propor-

tions of household food insecurity similar to those of the

overall Canadian population, in situations of severe and

extreme food insecurity mothers may exclusively breast-

feed as the only food source for their infant.28

In Canada, federal policy entitles parents up to 18

months of benefits and leave29 and child benefits as tax-

free monthly payments for low-income families; there-

fore, we were well suited to study the association between

total breastfeeding duration and household food insecu-

rity. Studies in the United States and Australia have

shown that access to parental leave increased breastfeed-

ing duration among low-income groups.30 Among

employed Australian mothers, women who were not man-

agerial employees, who lacked job flexibility, or who

experienced psychosocial distress had lower breastfeeding

rates.31 Thus, early return to maternal employment may

shorten breastfeeding duration.32

Our study population was predominantly of European

ethnicity and college educated and came primarily from

middle- and high-income families. They may have had

increased expenditure on intangible resources, such as

lactation support, that prolong breastfeeding duration. In

contrast, mothers from low-income families who needed

to return to work early to prevent household food insecu-

rity may not have had the support at work to continue

breastfeeding or pumping. These are factors that may

have contributed to our null finding.

Strengths of our study include the relatively large sample

of urban children. The primary exposure variable, total

breastfeeding duration, included exclusive and partial breast-

feeding, which may be relevant to current breastfeeding
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policy objectives.33 The outcome variable, household food

insecurity, was measured using the 2-item food insecurity

screen, which has 97% sensitivity and 83% specificity for

determining food insecurity,19 or the 1-item statement from

the NutriSTEP questionnaire, which has 85% sensitivity and

91% specificity for determining food insecurity.20 Further,

our in-depth clinical data allowed for adjustment of biologi-

cally plausible covariates that address social determinants of

health, such as the neighborhood equity score and maternal

employment.

Our study had limitations. The cross-sectional analysis

cannot infer causality. Data from our healthy urban chil-

dren recruited from primary care practices in a large Cana-

dian city may not be generalizable to children from other

urban areas or nonurban children; however, household

food insecurity prevalence34 and maternal characteristics of

breastfeeding practice35 were similar to other Canadian

findings. Next, our primary exposure did not distinguish

between exclusive or percentage of mixed feeding with

breast milk substitutes, which may underestimate the effect

of breastfeeding on household food insecurity. Further, we

were not able to adjust for type, access, or affordability of

breast milk substitute. Other unmeasured potential con-

founders may include infant feeding practices (level of

mixed feeding), early introduction of solid foods, parental

comorbidities (eg, mental health), or lifestyle factors (eg,

smoking, alcohol or substance abuse). Finally, our outcome

measure might underreport household food insecurity, as

mothers may fear being labeled a “bad mother” (social

desirability bias),36 and does not distinguish whether lack

of food results from quality (preferred food) or quantity

(sufficient food). However, the 2-item household food inse-

curity screen has been validated in the United States, and

we can reasonably assume validity for our population.

Finally, for some participants, the outcome was determined

based on the 1-item screen; however, we demonstrated that

the 1-item food insecurity screen has high sensitivity and

specificity for determining food insecurity when compared

with the 2-item screen.20
TAGGEDH1CONCLUSIONSTAGGEDEND

We found that total breastfeeding duration was not asso-

ciated with household food insecurity, after controlling for

prespecified covariates. Family income did not modify this

association. Although breastfeeding is associated with

improved child health outcomes and considered to be part

of the solution to household food insecurity, interventions

focused on social determinants may provide more promis-

ing targets for the prevention of household food insecurity.
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