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ABSTRACT

Background Research has linked food insecurity to
mental health problems, though little is known about this
relationship among Canadian youth. We investigate the
association between food insecurity severity and mental
illnesses in a nationally representative youth sample.
Methods We sampled 55700 youth 12—24 years
from recent cycles of Canadian Community Health
Survey. Household food insecurity was measured

using a standard 18-item questionnaire. We fitted
Poisson regressions on self-rated mental health and
diagnosed mood and anxiety disorders, controlling for
sociodemographic confounders. Clinical assessments

of emotional distress, major depression and suicidal
ideation were examined in subsamples with available
data. We stratified the sample by gender, age and survey
cycle to test potential demographic heterogeneity.
Results One in seven youth lived in marginal (5.30%),
moderate (8.08%) or severe (1.44%) food insecurity.
Results showed that food insecurity was associated
with higher likelihood of every mental health problem
examined. The association was graded, with more severe
food insecurity linked to progressively worse mental
health. Notably, marginal, moderate and severe food
insecurity were associated with 1.77, 2.44 and 6.49
times higher risk of suicidal thoughts, respectively. The
corresponding relative risk for mood disorders were
1.57, 2.00 and 2.89; those for anxiety disorders were
1.41, 1.65 and 2.58. Moderate food insecurity was
more closely associated with mental health problems in
18-24year olds than in 12—17 year olds.

Conclusions Food insecurity severity was associated
with poorer mental health among Canadian youth
independent of household income and other
socioeconomic differences. Targeted policy intervention
alleviating food insecurity may improve youth mental
health.

Food insecurity, defined as the inadequate access to
food due to financial struggles, is a public health
challenge that affects one in eight households in
Canada,’ including disproportionate shares of
underage children and young adults.' > Food inse-
curity constitutes a significant risk factor for mental
illnesses,” * which affects one-quarter of Cana-
dian youth aged 9-19 years.” Many mental health
problems in youth track strongly into adulthood,
culminating in more serious illnesses.® Preven-
tion and treatment at early ages are necessary and
cost-effective.”

Food insecurity tends to co-occur with poverty
and socioeconomic adversities in general, which
jeopardise mental health management by reducing
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access to medications and non-urgent psycho-
therapy.® ? Poor access to food may also result in
nutrient inadequacy and poor diet,'” which affect
brain development and mental health through gut
microbiota and other mechanisms.!! Moreover,
food insecurity is a visceral reminder of social disad-
vantage. The inability to afford food and stigma
attached to accepting food charity elicits stress,
shame and anxiety,'* which may elicit or exacerbate
mental disorders via chronic hypothalamic—pitu-
itary—adrenal activation."

Limited evidence links food insecurity to youth
mental health, particularly in Canada.'*¢ Previous
studies that included children or youth have either
narrowly assessed hunger (an extreme form of food
insecurity),’* * were limited to a single province'®
or failed to adjust for socioeconomic confounders.'®
Some research associated food insecurity with
youth mental health in the USA and globally'”’;
however, only one study accounted for severity
of food insecurity'” while none evaluated demo-
graphic heterogeneity within youth.

We drew on recent community health surveys in
Canada to investigate the association between food
insecurity severity and mental illness in nationally
representative samples of youth. We used multiple
indicators of mental illness and stratified the anal-
yses by age, gender and cohort. Our goal was to
provide contemporary evidence on the strength and
consistency of this association across groups and
domains of mental health.

METHODS

Study design and population

This study used three recent cycles of the Canadian
Community Health Survey (CCHS; 2007-2008,
2011-2012 and 2017-2018). CCHS is a biennial
cross-sectional survey representing 98% of the
Canadian non-institutionalised population 12 years
or older. The CCHS randomly samples households
nationwide based on geographic areas, telephone
numbers and Canadian Child Benefit frames while
weighting on respondent’s location, gender and
age.”® The survey interviews approximately 130 000
households by phone or in person per 2year cycle
and includes a standardised measurement of house-
hold food security. The three cycles we chose are
the only cycles with nationally representative data
on food insecurity. One member per household
is randomly selected to answer questions about
themselves and on behalf of the household. Formal
consent must be first obtained from parents or adult
guardians before interviewing a selected adolescent
below age 16. Food insecurity and income questions
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are answered by an adult household member when the selected
interviewee is below age 18 (or below 16 in 2007-08).

There were 57800 respondents aged 12-24 in the three
CCHS cycles (online supplemental eFigure 1). We excluded
cases with missing food insecurity status and children living
without an adult. The analytic sample comprised 55700 youth
with valid household food insecurity status. We used this sample
to study outcomes measured nationwide consistently over time,
including self-rated mental health status and clinically diagnosed
mood disorders and anxiety disorders. We also analysed subsa-
mples with valid responses to questions on emotional distress
(n=12400), major depression (n=10800) and suicidal ideation
(n=40000); this was optional survey content selected by some
provinces and territories (online supplemental etable 1).

Measures
All six outcomes were dichotomised. The three outcomes
measured consistently in all jurisdictions were concurrent self-
rated mental health status (fair or poor vs excellent, very good
or good), previously diagnosed mood disorders (depression,
bipolar disorder, mania or dysthymia) and anxiety disorders
(phobia, obsessive—compulsive disorder or panic disorder). The
prevalence of mood and anxiety disorders reported by youth
was similar to that from administrative records.”” The three
outcomes with optional jurisdiction-cycle participation were
past month emotional distress measured by Kessler Psychological
Distress Scale (K-10)?® ; past year major depression measured
by WHQO’s Composite International Diagnostic Interview-Short
Form (CIDI-SF) for major depression? ; and past year suicidal
ideation (see online supplemental eTable 2 for operationalisa-
tion of the outcomes). Depression and suicidal ideation were not
measured in the 2017-2018 cycle. Questions were administered
directly to respondents of all ages.

The exposure of interest was household food insecurity status,
a four-category variable derived from 18 survey questions on
a household’s access to food over the past 12 months. The
questions cover food hardships, ranging from the less serious
and more common ‘worries about food running out’ to more
damaging and less common ‘not eating for a whole day’.”” Nega-
tive answers to all questions would categorise a household as
food-secure, whereas having any affirmative answer would make
a household marginally, moderately or severely food-insecure,
depending on the number of affirmations (online supplemental
eTable 3). The food security questionnaire was created and vali-
dated by US Department of Agriculture and later adapted for the
CCHS by Health Canada.*®

We adjusted for potential confounders in associations between
food insecurity and mental illness.* They included individual
demographic characteristics (gender (male/female), age (in years)
and race—ethnicity (white/Black/Indigenous/others)), household
socioeconomic characteristics (highest education in household,
household income, housing tenure and household type), prov-
ince or territory of residence and survey cycle. Statistics Canada
imputed missing household income for approximately one-
quarter of the sample, which we controlled for using a dummy
variable. Missing values from other categorical covariates were
negligible and denoted in a separate category in their respective
variable.

Statistical analysis

We used Poisson regressions with robust variance estimators to
estimate adjusted risk ratios (aRRs) of mental health outcomes
in relation to household food insecurity, controlling for the

aforementioned covariates. Because mental disorders are more
prevalent among young adults than adolescents,” we exam-
ined the potential interaction effect of age on the association
between food insecurity and the nationally measured mental
health outcomes. Given a greater susceptibility to mental disor-
ders in females than males,® we also examined the moderating
effect of gender for these outcomes. Since mental health issues
have become increasingly prevalent over time,” we further
examined the interaction between food insecurity and the three
CCHS cycles. We did not test interactions with age, gender or
CCHS cycle on the three outcomes from the optional survey
content due to smaller sample sizes. For sensitivity analyses, we
experimented with excluding the northern territory of Nunavut,
which was considered an outlier jurisdiction due to its extremely
high food insecurity prevalence.! For distress and depression,
we tested different cut-off thresholds and linear models on log
forms of the outcomes. We used Stata SE V.15.1 to estimate two-
sided confidence intervals, setting the significance threshold to
p<0.05. Multivariate analyses were unweighted; person weights
were used in descriptive analyses to calculate population means.
Average predicted probabilities were estimated on the fully
adjusted models using the sample and subsamples. Number of
observations were rounded to protect identity. This study was
approved by the Health Sciences Research Ethics Board at
University of Toronto.

RESULTS

Of the 55700 sampled youth, there were 5.30% (2950),
8.08% (4500) and 1.44% (800) individuals from marginally,
moderately and severely food-insecure households (table 1).
Compared with those from food-secure households, youth in
food-insecure households were more likely to report fair or poor
mental health, mood disorders, anxiety disorders and emotional
distress. Major depression and suicidal ideation were more prev-
alent among youth from moderately or severely food-insecure
households than among their food-secure counterparts. Income
was substantially lower for food-insecure households than for
food-secure ones. Other socioeconomic disadvantages such as
incomplete high school education also grew more prevalent as
food insecurity worsened.

The severity of food insecurity shared a graded association
with all mental health outcomes after adjusting for sociodemo-
graphic differences (figure 1; online supplemental eTable 4).
Compared with food-secure youth, those in marginal, moderate
and severe food insecurity were 1.46, 1.89 and 2.82 times more
likely to report fair or poor mental health status, respectively.
Marginal, moderate and severe food insecurity was associated
with 1.57, 2.00 and 2.89 times higher risk of mood disorders,
respectively. The corresponding aRR for anxiety disorders were
1.41, 1.65 and 2.58, respectively.

For the three optional outcomes, marginal, moderate and
severe food insecurity were associated with 1.61, 1.64 and 2.26
times greater risk of experiencing emotional distress, respec-
tively. Marginal, moderate and severe food insecurity also
corresponded to 1.49, 1.96 and 2.56 times greater risk of major
depression and 1.77, 2.44, and 6.49 times greater risk of suicidal
ideation in the past year, respectively.

The association between moderate food insecurity and the three
nationally measured outcomes (fair or poor mental health, mood
disorders, anxiety disorders) was stronger among young adults
than among adolescents (p<0.05 for all interactions; figure 2).
Severe food insecurity was more strongly associated with fair or
poor mental health among young adults than among adolescents
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Table 1 Sample characteristics by food insecurity status based on CCHS 2007-2008, 2011-2012 and 2017-2018

Food insecurity status

Overall Secure Marginally insecure Moderately insecure Severely insecure
Mandatory outcomes
Fair or poor mental health (n=53900) 5.9 5.1 8.2 1.8 20.7
Mood disorders (n=55600) 5.5 4.6 7.9 12.6 17.3
Anxiety disorders (n=55600) 7.7 7.0 10.0 12.5 21.0
Optional outcomes
K-10 clinical distress (n=12400) 185 16.8 28.1 329 36.0
CIDI-SF major depression (n=10800) 6.9 5.9 8.7 14.4 23.1
Suicidal ideation (n=40000) 1.0 0.8 1.1 2.1 45
Covariates (n=55700)
Female 48.8 48.1 52.4 53.5 54.1
Age (years), mean+SE 18.19+0.002 18.24+0.002 17.67+0.009 18.10+0.007 17.61+0.018
Household income (2018 Canadian dollar), mean+SE 98 528+342 105 635+380 64 520+969 48 697+590 40 3941241
Income imputed by Statistics Canada 30.7 31.2 29.2 28.0 14.8
Ethnicity
White 68.6 70.1 61.1 59.4 54.6
Black 3.4 2.9 5.0 71 12.8
Indigenous 21.2 213 25.7 19.1 8.7
Other ethnicities 5.3 44 6.3 124 19.9
Missing 1.4 1.4 1.9 2.0 36
Highest education in household
High school incomplete 2.7 1.9 4.7 8.6 10.2
High school graduate 10.9 9.9 15.0 17.8 21.9
Some college 4.7 4.2 6.2 9.4 7.1
Bachelor's degree 7.3 73.6 62.6 54.1 50.0
Missing 10.4 10.3 11.6 10.0 9.7
Housing tenure
Renter 28.9 243 48.1 62.8 70.9
Homeowner 704 75.1 50.7 36.4 28.6
Missing 0.7 0.6 1.2 0.8 1.0
Household type
Couple with children 65.0 68.4 51.4 40.6 33.7
Couple without children 49 438 5.0 6.6 46
Lone parents 183 16.2 28.2 30.9 44.4
Other household types 1.2 10.1 14.6 20.8 16.8
Missing 0.7 0.6 0.9 1.0 1.0
Jurisdiction
Ontario 40.5 41.0 37.8 37.0 393
British Columbia 12.7 12.4 13.2 14.7 16.3
Quebec 21.7 21.9 24.0 18.9 143
Alberta 11.6 11.5 1.3 12.2 1.7
Saskatchewan 3.1 3.0 3.0 3.7 3.1
Manitoba 3.7 3.7 3.0 43 4.1
Newfoundland and Labrador 1.4 13 1.5 1.4 2.0
Maritime provinces 5.0 4.8 5.7 7.0 7.1
Territories 0.4 03 0.5 0.9 2.0
CCHS cycle
Cycle 2007-2008 333 33.6 30.2 32.7 31.6
Cycle 2011-2012 34.0 33.8 35.4 36.5 26.0
Cycle 2017-2018 32.6 32.6 343 30.8 423
Number of respondents 55700 47450 2950 4500 800

Numbers are weighted by CCHS person weight. Mandatory outcomes are based on survey questions requiring mandatory answering from all jurisdictions. Optional outcomes are based on survey
questions of which jurisdictions can choose to opt out. Maritime provinces include Nova Scotia, New Brunswick and Prince Edward Island. Territories include Yukon, Northwest Territories and
Nunavut. Numbers of survey respondents are rounded to protect identity. Original to this manuscript.

CCHS, Canadian Community Health Survey; CIDI-SF, Composite International Diagnostic Interview-Short Form; K-10, Kessler Psychological Distress Scale.
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Figure 1

Poorer mental health associated with food insecurity among youth 12-24 years old. Data show risk ratios of marginal, moderate

and severe food insecurity on six binary outcomes of mental health problems among overall youth 12-24 years old, adjusting for socioeconomic

confounders. Reference group is food-secure youth.

(interaction p<0.001). The association between marginal food
insecurity and fair or poor mental health was weaker for females
than for males (interaction p<0.05; figure 3). Compared with
cycle 2011-2012, the association between marginal food insecu-
rity and anxiety disorder was weaker in 2017-2018 (interaction
p<0.01; online supplemental eFigure 2).

Sensitivity tests on alternate thresholds for distress and depres-
sion vyielded results consistent with those from the primary
analyses (online supplemental eTable 5). We also obtained qual-
itatively similar results to those from the main analyses when
fitting linear models on logged forms of distress and depression
outcomes or removing Nunavut from the sample.

We estimated average predicted probabilities of reporting
mental health issues based on the adjusted models from primary
analyses (figure 4; online supplemental eTable 6). Consistent
with our regression estimates, a graded, dose-response pattern
was found for all outcomes, with those in more severe food
insecurity having progressively more mental illness. Of all the
outcomes analysed, distress was most likely to be experienced,
with the adjusted probability ranging from 17.3% if food-secure
to 39.0% if severely food-insecure. Suicidal ideation was the
least likely outcome, with probabilities of 0.8% to 5.4%. The
other outcomes’ probabilities ranged between 4.6% and 17.8%.
Young adults had higher probabilities of reporting negative
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Figure 2 Poorer mental health associated with food insecurity, by age group. Data show risk ratios of marginal, moderate and severe food
insecurity on three binary outcomes of self-reported mental health problems among adolescents 12—17 years old and young adults 18-24 years old,
adjusting for socioeconomic confounders. Reference group is food-secure youth.
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Figure 3  Poorer mental health associated with food insecurity, by gender group. Data are risk ratios of marginal, moderate and severe food
insecurity on three binary outcomes of self-reported mental health problems among male and female youth 12-24 years old, adjusting for

socioeconomic confounders. Reference group is food-secure youth.

mental health outcomes than adolescents regardless of one’s
food insecurity status. Females and respondents from more
recent survey cycles presented generally higher probability of
experiencing poorer mental health outcomes than their male and
earlier-cycle counterparts, respectively, though some differences
were not statistically significant.

DISCUSSION

Drawing data from a large population-based sample of Canadian
youth, we found that household food insecurity is significantly
associated with several mental illnesses in youth after adjusting
for income and other sociodemographic characteristics. A
graded, dose-response association was found in all outcomes,
with more severe food insecurity predicting greater risk. The
association between moderate food insecurity and self-reported
mental health issues was stronger among young adults than
adolescents.

This study is among the first to establish the adjusted asso-
ciation between a validated household food insecurity scale
and multiple measures of youth mental health in Canada. The
findings are consistent with prior studies,” * '*** confirming the
hypothesised co-occurrence of food insecurity and poor mental
health. Longitudinal research may examine whether negative
outcomes observed in food-insecure adults, such as suicide,*!
stem from food hardship and related stressors during adoles-
cence. While more severe food insecurity may impact youth
mental health through pervasive material deprivation, poor food
quality and nutrient inadequacy, our findings reveal that even
mild food insecurity coincides with higher risks of mental disor-
ders, possibly due to chronic distress related to food hardship.'?
That food insecurity is linked to mental health independently of
household income supports the hypothesis that food insecurity
is a more direct measure of low financial resource, encompassing
risk factors beyond low income such as high living cost, poor
nutrition, stigma and marginalisation.”* Although income is a

powerful predictor of food insecurity, the overlap between food-
insecure households and those in or near poverty is far from
perfect.*® Food insecurity is essentially distinct from income in
its relationship with mental health, commanding different socio-
cultural interpretations than poverty per se. Food insecurity may
be a common and salient source of anxiety in the household.

These results are in line with the previously reported link
between social and psychological dimensions of poverty among
adolescents in higher-income countries,®* suggesting that food
insecurity indicates social disorganisation and risk in the home
environment that are beyond income inadequacy. Socioeconom-
ically disadvantaged youth have poorer access to psychologists
and general practitioners than their more advantaged counter-
parts.” Lack of access to outpatient mental health services may
partly explain why, in the Canadian context of universal health-
care, youth’s emergency department visits and hospitalisations
due to mental disorders have increased by 75% and 65% from
2006 to 2018, respectively.** While household income was
adjusted in our analyses, we could not fully control for afford-
ability of drugs or treatments. Future research should examine
accessibility to mental health counselling and psychiatric medica-
tions in relation to food insecurity among youth.

That food insecurity was more closely associated with mental
health problems in young adults compared with adolescents
suggests that adolescents are better shielded from food hard-
ships and related stressors by their parents.*® In addition, mental
health counselling for children under 18 is covered by Canada’s
universal healthcare but substantial out-of-pocket expenses are
required for adults seeking the same service.”” The affordability
issue—not fully accounted for by the income control—may
expose young adults to greater risk of mental health crises than
adolescents. Moreover, since many young adults have just begun
living away from their parents or become parents themselves,
the economic and health circumstances they face are fundamen-
tally distinct from those of adolescents. Although we controlled
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adjusted Poisson models on overall youth sample.

household and individual differences in our analyses, there
were likely unobserved differences between age groups such as
differing risks of mental problems and reporting bias.”’”

The co-occurrence of mental illnesses and food insecurity
points to the importance of coordinated policy intervention that
tackles both issues. Policymakers and health practitioners should
recognise food insecurity as a risk factor of mental illness during
the formative stage of youth development, especially during
the transition to adulthood. Effective interventions to improve
food security and mental health in this population will benefit
their well-being into later adulthood.” * **** Besides the overlap
with low income, food insecurity may also intersect with non-
financial deprivations such as neglect and family dysfunction
with profound consequences for youth’s psychological well-
being. Our results showed that links between food insecurity
and youth mental health were not specific to any demographic
subgroup examined. The increasing prevalence in mental
illnesses over time poses an imminent threat to the well-being
of all youth,” and COVID-19 and the consequent food security
crisis may exacerbate the impact of mental illnesses for the most
vulnerable ones.”®

Our findings further point to the need for effective interven-
tions to address food insecurity, and particularly severe food
insecurity, among families with youth. Families with underage
children and young adults face higher than average food inse-
curity risk in Canada.' * Cash transfers like the Canada Child
Benefit have shown success in reducing severe food insecurity

among Canadian children under 18 even though strengthening
food security was not a goal of the programme. Similar policies
that increase financial resources to low-income households are
associated with lower food insecurity among US families with
children,*” though in-kind transfers like school meals and food
stamps do not currently apply to Canada and their potential
effects on food insecurity in this country would largely depend
on programme uptake among other factors.*' Young adults’ food
insecurity warrants more research attention.

Young adults, unlike adolescents, are transitioning towards
economic independence and their exposure to risk of food inse-
curity hinges on a more complex set of personal and environ-
mental determinants including employment, schooling, parenting
and social assistance. More research is needed to examine the
effects of income-based interventions and support programmes
on youth’s food insecurity. Strengthening food security at young
ages may have long-term health benefits.*> Mental health prob-
lems, if not addressed early, heighten risk of food insecurity and
more severe mental health challenges in late adulthood. Health
providers and policymakers must foster initiatives to systemati-
cally address food insecurity to minimise its harm on youth.

Limitations

Our findings should be interpreted in light of some limitations in
our analysis. First, we could not rule out the possibility of reverse
causality and omitted variable bias despite our efforts to establish
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food insecurity as an upstream determinant of health. That said,
the observed dose-response relationships between food insecu-
rity and most outcomes corroborate existing evidence in approx-
imating causality. Longitudinal data that trace individuals’ food
insecurity status and health outcomes over time would help
determine the prospective association between early-life food
insecurity and subsequent mental health. Second, adolescent
interviewees 16—17 years old answered food insecurity questions
in CCHS 2007-2008 but not later. The methodological incon-
sistency may bias our estimates in undetermined direction and
warrants further study. Third, distress, depression and suicidal
ideation were measured in select jurisdictions and years, limiting
the generalisability of our estimates and detail level of our anal-
ysis. Future studies may seek nationally representative data to
validate our findings. Fourth, our three mandatory outcomes
were built from single questions; however, the convergence of
their estimates with those of optional outcomes helped reassure
their validity. Fifth, young adults living independently may be
more susceptible to mental problems than their peers living with
parents due to financial difficulties. Moreover, life events such as
parental unemployment, divorce and disability may contribute
to various adversities among youth, including food insecurity
and mental problems. Since CCHS does not collect data on
those factors, we acknowledge it as a limitation and call for their
exploration using other datasets. Last, our study focused on
the economic struggle even though food insecurity and mental
health are both multidimensional. Research is warranted to
explore the interaction between non-economic aspects of food
insecurity and mental health.

CONCLUSION

Our study marks an important step towards understanding
the relationship between household food insecurity status and
youth’s mental health. Youth from food-insecure households are
more likely to experience negative mental health outcomes than
their food-secure counterparts, especially among young adults.
Effective policies are needed to reduce household food insecu-
rity, strengthen youth’s mental health and promote health equity.

What is already known on this subject

» Food insecurity is a risk factor for mental illnesses, which are
rising among youth worldwide.

» Few studies have examined mental health by severity of food
insecurity among Canadian youth.

» Little is known about the demographic heterogeneity in such
associations.

What this study adds

» Household food insecurity has a dose—response association
with mental health problems among Canadian youth.

» The association is stronger for young adults than adolescents
but similar between gender groups and over the 2007-2018
period.

» Policies reducing household food insecurity may support
youth mental health.

Twitter Fei Men @DrFMen
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