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Abstract
Objective: The present study aims atmeasuring the association between household
food insecurity and psychological distress in adolescents in Inuit communities,
concurrently and overtime from childhood to adolescence.
Design: The study used measures of internalising behaviours (anxiety, withdrawn
attitude, somatic complaints and depression) as indicators of psychological distress
during adolescence, a concurrent measure of household food insecurity in adoles-
cence and an assessment of longitudinal patterns of household food insecurity
from childhood to adolescence. We collected descriptive information at birth,
childhood and adolescence on potential confounders.
Setting: Inuit communities of Nunavik in northern Quebec, Canada
Participants: The study consisted of 212 participants from the Nunavik Child
Development Study, who have been assessed at birth, childhood (mean
age= 11 years, range= 9–13 years) and adolescence (mean age= 18 years,
range= 16–21 years).
Results: Concurrent severe household food insecurity in adolescence was associated
with higher measures of psychological distress: depression (βstd= 0·26, P< 0·01) and
withdrawn attitude (βstd= 0·20, P= 0·04). Persistent household food insecurity (both
at childhood and adolescence) was associated with higher levels of adolescent
depression (βstd= 0·18, P= 0·02) and anxiety (βstd= 0·17, P= 0·03).
Conclusions: Adolescents from Nunavik living with higher food insecurity and those
having experienced food insecurity in both childhood and adolescence were more
likely to report symptoms of psychological distress. Considering the high level of dis-
tress experienced by young Inuit, existing initiatives to reduce food insecurity in
Nunavik communities should be targeted to include children and adolescents.
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Food security is defined as people having physical and eco-
nomic access to sufficient, safe and nutritious food to meet
their dietary needs and food preferences at all times for an
active and healthy life(1). In Canada, according to a 2012
report, 13 % of households experienced some level of food
insecurity, whereas in Inuit communities, this proportion
reached 52 %(2).

Northern Native communities of Quebec historically
relied entirely on the land and sea to obtain their food.
Food sources consisted mainly of land mammals, marine

mammals, fish, birds (geese, ptarmigan) and berries, now
referred to as ‘traditional foods’. In this particular popula-
tion, food access depends on skills and opportunities
and can be influenced by climate changes and availability
of the resources. Participation in traditional activities and
‘going on the land’ are important features of cultural iden-
tity andwell-being(3). Conversely, frequent consumption of
local country food contributes to contaminants exposures,
such as Hg, and nutrient intake, such as n-3 fatty acids(4). In
the last century, with the settlement and Westernisation of
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the communities, Inuit faced major changes in their eating
habits as well as in many other aspects of their life(5). This
fast, drastic transition meant going from a diet consisting
only of country food to mainly store-bought food; although
country foods are still regularly consumed, market foods
now represent a greater proportion of the diet for most
Inuit in Nunavik(5,6).

The Nunavik region is located in the Arctic region of the
Province of Quebec in Canada, beyond the 55th parallel
north. The region being remote from the rest of the prov-
ince, store-bought food has to be shipped using boats
and planes, which impacts its quality, access and price.
The cost of market food is almost twice the price found
in other areas of the province(7), and Nunavik inhabitants
now have to depend on an income or subsidy to obtain
food from the grocery store. Acquiring country food now
also depends on access to transportation, supplies and gas-
oline and thus requires financial means(8,9). Median income
for Inuit of Nunavik aged 15 years and over is only 32 % of
the income of the non-Indigenous inhabitants of the
region(8). As a result, access to sufficient and nutritious food
can be compromised in the Inuit population.

Studies of Canadian Inuit communities have demon-
strated that food insecurity is related to decreased diet qual-
ity and nutrient intake; food insecurity has also been shown
to affect the physical health of children, notably their
growth and their risk of anaemia(10–13). Although not yet
documented in the Inuit population, high levels of food
insecurity are associated with poor mental health in chil-
dren, adolescents and adults in Western populations(14,15).
Potential mental health issues include internalising behav-
iours, which are emotional problems directed inwards; in
childhood and adolescence, they include symptoms of
psychological distress (depression symptoms, anxiety
symptoms, somatic complaints and teenage suicide)(16).
In children, associations between food insecurity and
psychological distress have been widely investigated,
showing that children experiencing higher levels of food
insecurity are more likely to suffer from symptoms of dis-
tress, such as anxiety and depression(17,18). In adolescents,
higher food insecurity is associated with a greater risk of
mental health symptoms or disorders, including anxiety
symptoms(19,20). The association between household food
insecurity and psychological distress can be long-lasting,
with late childhood (≈12 years of age) food insecurity
associated with depression and anxiety symptoms later
in adolescence (≈16–18 years of age)(21). Unfortunately,
in low-income households in urban areas, adolescents
are twice as burdened by food insecurity compared with
younger children.

The effect of food insecurity on psychological distress in
adolescence is a growing concern; yet little is known about
how Inuit adolescents are exposed and affected by the high
levels of food insecurity in their communities. The Inuit
population of Nunavik is largely composed of young peo-
ple, with 58 % of its inhabitants aged 25 years or less in

2011, whereas the proportion of young people was 16 %
in the non-Aboriginal populations of Canada(22). Moreover,
psychological distress, such as depression and the rate of
suicide, is higher in Inuit communities compared with
the general Canadian population, with a suicide rate ten
times higher in Nunavik than the rest of Canada(8,23).

Considering the scope of these issues, the present study
aims to assess the association between food insecurity and
psychological distress during adolescence in Inuit com-
munities and to examine whether the burden of persistent
household food insecurity overtime from childhood to ado-
lescence is associated with psychological distress during
adolescence.

Methods

Participants
The participants were members of an ongoing mother–
child prospective longitudinal cohort. First, mothers from
the Nunavik region were recruited for the Cord Blood
Monitoring Program, which aimed at measuring prenatal
nutrient profile and environmental contaminants(24). The
recruitment period extended from November 1993 to
December 1996 (n 491 mothers). During a subsequent
project, the US National Institutes of Health infancy study
that took place between November 1995 and March
2002, 221 more mothers were recruited(25,26).

At school age (9–13 years), a subsample of these chil-
dren and their primary caregiver (PC) (n 294: 247 from
the Cord Blood Monitoring Program and forty-seven from
the National Institute of Health infancy study) participated
in the Nunavik Child Development Study (NCDS-
childhood), a follow-up designed to examine effects of
pre- and postnatal exposure to environmental contami-
nants on child behaviour and cognitive abilities, which took
place between September 2005 and February 2010(27).
Participant interviews and assessments took place in the
three main villages of Nunavik. Participants from other
villages were transported by plane to the nearest assess-
ment site. Details of the recruitment procedures for the
Cord Blood Monitoring Program and NCDS-childhood
have been reported in previous publications(24,28).

The participants were evaluated again during adoles-
cence (NCDS-adolescence) between January 2013 and
February 2016 (16–21 years). Inclusion criteria for the
NCDS-adolescence follow-up were participation in both
prenatal and childhood study and currently residing in
Nunavik. Those who were identified as suffering from
severe health or neurological problems unrelated to
exposure at the NCDS-childhood interview (epilepsy
n 2; head trauma n 1; meningitis n 1; multiple sclerosis
n 1) were excluded from the NCDS-adolescence
follow-up. Some children of the NCDS-childhood study
were excluded (n 49) because they could not be reached,
had moved away or were hospitalised (n 28), twelve were
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incarcerated, nine had died and twenty-eight declined.
A total of 212 adolescents were included in the follow-up
NCDS-adolescence study and transported by plane to one
of the three largest villages of Nunavik, where they met with
the research team in one of the three largest villages of
Nunavik (Fig. 1). Adolescents were given an electronic
music device worth $50 USD as a compensation for their
participation.

At recruitment, written informed consent was obtained
from the mothers. For NCDS-childhood, PC provided writ-
ten consent and children provided verbal consent, whereas
in NCDS-adolescence, participants gave their own written
consent.

Baseline characteristics were compared between partici-
pants not included in subsequent visits or lost to follow-up
(n 501) and those followed until adolescence (n 212) by χ2

and Wilcoxon tests. At birth, girls and boys were equally
represented in the sample (49 % v. 51 %, respectively),
but girls were more likely than boys to be followed through
adolescence (56 % of girls v. 44 % of boys, P= 0·02). There
were no differences in terms of maternal age, parity at
delivery, birth weight or cord blood concentrations (Hg,
Pb and DHA).

Adolescent psychological distress assessment
The Child Behavior Checklist (CBCL) from the Achenbach
System of Empirically Based Assessments was used tomea-
sure internalising behaviour during adolescence(29). The
Youth Self-Report questionnaire was completed with each
participant during an interview, which is recommended for
children aged 11 years and older and consists of 112 items
scored on a three-point Likert scale (0= not true, 1= some-
what or sometimes true, 2= very true or often true). The
questionnaire yields scores on eight derived syndrome
scales. Here, we only report the internalising problems
scale, which is a combination of three subscales: anxious/
depressed score, withdrawn/depressed score and somatic
complaints score. We used continuous scores from each
subscale as well as the total internalising problems score
in all analyses. Although the Youth Self-Report had never
been used before with an Inuit population, it has been
formerly used in various cultural contexts including
other young Indigenous people in the Arctic(30,31). The
internal consistency of the internalising scale was high
(αordinal= 0·90) and adequate for the different subscales
(anxious/depressed αordinal= 0·84, withdrawn/depressed
αordinal= 0·74 and somatic complaints αordinal= 0·75).

Cord Blood Monitoring 
Program
November 1993–December 1996
491 participants

NIH-infancy study
November 1995–March 2002
221 participants 

NCDS-childhood follow-up 
subsample 
September 2005 - February 2010
294 participants 

Five participants excluded 
because of neurological 
condition 

n 247 n 47

NCDS-adolescence follow-up
January 2013 – February 2016 
212 participants 

Forty-nine ineligibles for follow-up:
- Nine deceased
- Twelve incarcerated/probation
- Twenty-eight others (moved, 

unreachable, hospitalised)  

Twenty-eight formal refusals 

Fig. 1 Flow chart for recruitment and follow-up of study participants from November 1993 to February 2016 including reasons and
number of excluded participants through follow-ups. NIH, National Institutes of Health; NCDS, Nunavik Child Development Study
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The short form of the Center for Epidemiological
Studies-Depression (CES-D) scale was used to document
symptoms associated with depression, such as restless
sleep, poor appetite and feeling lonely(32). Participants
had to rate each of the ten items, indicating how frequently
over the past week they experienced symptoms related to
depression, with answers rated on a four-point Likert scale
ranging from 0 (rarely) to 3 (all the time). A continuous
score, indicating the level of depression symptoms, was
used in all analyses. The CES-D tool has been validated
in a North American Indigenous population(33). We com-
puted internal consistency for the scale, which was found
to be adequate (αordinal= 0·73).

Food insecurity assessment
Household food insecurity was assessed at both the child-
hood and adolescent follow-up visits. Questions on food
insecurity in the household were answered by the PC at
the childhood follow-up and by the participants themselves
at the adolescent follow-up. A self-reported measure of
household food insecurity by adolescents was chosen
because many adolescents in Nunavik spend a lot of time
outside of their household (visiting family/friends, started
their own family) and parents may therefore not be able
to accurately report food insecurity.

Childhood assessment
Household food insecurity during childhood was previ-
ously established by our group based on three questions
included in a PC interview: (1) Could you please describe
the amount eaten by your family (enough/not enough)?
(2) Do adults in your family have to cut down on the size
of meals because there is not enough money (yes/no)?
(3) Do children in your family have to cut down on the size
of meals because there is not enough money (yes/no)? The
food insecurity variable used in the childhood assessment
was dichotomous; a positive answer to any of the items
indicated the presence of food insecurity.

Adolescent assessment
Food insecurity level in adolescence was measured using
a modified version of the US Food Security Survey
Module(34). Questions used in this study were adapted to
the Indigenous cultural context by the Nutrition and
Food Security in Kugaaruk Survey, Nunavut(35). Since ado-
lescent participants may live in a household without any
children, all questions targeting households with children
were withdrawn. The eight questions included in this sur-
vey covered whether the household could afford the food
needed, whether the household could afford healthy
meals, whether household members had to cut the size
of meals or if they went hungry (modified instrument pre-
sented in online supplementary material). The scoring
method from Health Canada was used to consider
income-related household food security(36). This house-
hold food insecurity score (range 0–10) was used to create

a three-category measure of food insecurity in the house-
hold: food security (score< 2), moderate food insecurity
(2 ≤ score< 6) and severe food insecurity (score ≥ 6).

Longitudinal patterns
Patterns of food insecurity from childhood to adolescence
were computed using food insecurity status at both
follow-ups. For comparison purposes, we created a
dichotomous score for the adolescence food insecurity
status from the three-category measure. Adolescent food
secure households and moderate food insecure house-
holds were combined as low-risk households, while
severe food insecure households remained as those at
higher risk of food insecurity. Four food insecurity pat-
terns were created: persistent food security (food security
at both childhood and adolescence measurement times),
food insecurity in childhood to food security in adoles-
cence, food security in childhood to food insecurity in
adolescence and persistent food insecurity. For analysis
purposes, persistent food security was used as a baseline
for all other patterns.

Confounding variables
Confounding variables were selected from a list of possible
variables related to both food insecurity (predictor) and
psychological distress (outcome) based on existing studies:
(1) maternal characteristics: age at delivery and socio-
economic status (SES) at childhood follow-up; (2) birth/
childhood characteristics: sex, birth weight, gestational
age at birth, cord blood concentrations of Hg, Pb and
PCB 153 (polychlorinated biphenyl), breast-feeding dura-
tion and adoption status; (3) adolescent characteristics:
age, SES, adolescent having a living child, marital status,
perception of household crowding, education level,
employment status, smoking status, general physical health
and blood concentrations of Hg, Pb, PCB 153, Hb and ferri-
tin. These variables were first retained if associated with
both predictor and outcome at P < 0·20. From this prelimi-
nary selection, we entered the potential confounders in
each model in decreasing order of association with the out-
come and retained them if they altered the association
between predictor and outcome by at least 10 %(37). Age
and sex of the adolescent were mandatory confounding
variables included in all analyses (model 1 and model 2).
Adolescent SES was a mandatory confounding variable
in model 2 for all outcomes. Additional confounding vari-
ables retained for cross-sectional analyses in adolescence
were participant perception of household crowding, self-
perceived general health (from the Youth questionnaire
of First Nations Regional Health Survey of 2009), adoles-
cent having a living child, cord blood Hg concentrations,
cord blood concentrations of DHA and adolescent tobacco
smoking. For longitudinal analyses, retained confounding
variables were cord blood Pb concentrations, cord blood
DHA concentrations, parity of the mother at birth of the
participant, household crowding in childhood, maternal
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evaluation of child’s health in childhood, PC marital status
in childhood, child blood Pb level, child bloodHg level, ado-
lescent perception of household crowding, self-perceived
general health in adolescence, adolescent tobacco smoking
and adolescent participant having a living child.

Statistical analyses
Bivariate associations between outcomeswere tested using
Pearson correlations. Following the covariate selection
process described above, we investigated the association
between food insecurity and psychological distress using
multivariate linear regression.

Assumptions
Normality was visually verified for all continuous variable
distributions; cord and child blood Hg concentrations and
child blood Pb concentrations were log2-transformed to
reduce skewness. The variance–covariance matrix was
verified for collinearity.

The measures with the largest proportion of missing
data were adolescent tobacco use (5·6 %, n 12), whether
the adolescent had a child (5·6 %, n 12), and adolescent
food security status (5·2 %, n 11). Little’s missing com-
pletely at random test indicated no systematic bias arising
from missingness (χ2= 794·10, df= 847, P= 0·76)(38).

Descriptive statistics and Pearson correlations were
computed with the SAS 9.4 software. Internal consistency
of the CBCL and CES-D was computed using the MPlus
8.2 software. Themcartest SASmacrowas used to perform
missing data pattern analysis and test the missing com-
pletely at random assumption. Final regression models
were computed with the CALIS procedure in SAS using
the full information maximum likelihood estimator.
The threshold of significance was established at P < 0·05.
The full information maximum likelihood estimator
allowed use of all available information, even if some val-
ues were missing for some participants. The assumption
of missing at random (for full information maximum
likelihood) was met since our data were considered miss-
ing completely at random based on Little’s missing com-
pletely at random test(39).

Results

Sample characteristics
Descriptive characteristics of the sample are presented in
Table 1. In childhood, participants ranged from 9 to 13 years
of age (mean= 11·3) and 49·5 % were from food insecure
household. Adolescents in the study ranged from 16 to
21 years (mean= 18·5). When considering household food
security in adolescence in three categories, 18·4 % of the
adolescents were food secure, 43·8 %weremoderately food
insecure and 37·8 % were severely food insecure. From
childhood to adolescence, 38·7% were in the persistent

household food security pattern, compared with 37·2 % in
an unstable household food insecurity pattern, either inse-
cure in childhood and food secure in adolescence or
vice versa, and 24·1 % were in food insecure households
at both times. Correlations between outcome variables are
reported in Table 2.

Associations between adolescent household food
insecurity and psychological distress
Table 3 presents baseline and fully adjusted regression
models (model 1 and model 2) with the three-category
score of household food insecurity at adolescence as the
predictor of psychological distress.

Using food secure households as the reference group,
linear regression analyses showed that moderately food
insecure households were not significantly associated with
any of CBCL subscale scores or the CES-D score. However,
belonging to the severe food insecurity group was signifi-
cantly related to the higher CBCL withdrawn/depressed
score, related to greater overall CBCL internalising behav-
iour score in the model 1 (and marginally in model 2,
P = 0·07) and marginally related to the anxious/depressed
score, but not to the somatic complaints score for both
models. Thus, adolescents in the severe food insecurity
had on average 1·24 more symptoms on the CBCL
withdrawn/depressed score compared with adolescents
in the food security group. Adolescents in the severe food
insecurity group also had higher CES-D depression scores,
with on average 2·24 more symptoms on CES-D score than
adolescents in the food security group.

Associations between patterns of food insecurity
from childhood to adolescence and adolescent
psychological distress
Table 4 illustrates the baseline and fully adjusted regression
models (model 1 and model 2) of the three household food
insecurity patterns that were compared with the persistent
household food security pattern. None of the unstable
patterns, namely from food secure households in child-
hood to food insecure households in adolescence or from
food insecure households in childhood to food secure
households in adolescence, showed any association with
psychological distress indicators. By contrast, the persistent
household food insecurity pattern was associated with
higher scores on the CBCL internalising, anxious/depressed
and withdrawn/depressed as well as on the CES-D depres-
sion scales in model 1. These significant associations per-
sisted in the fully adjusted regression models (model 2)
for the CBCL anxious/depressed and the CES-D depression
scales. There was no longitudinal association between
household food insecurity documented during childhood
and psychological distress outcomes in adolescence (results
not shown).
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Table 1 Sample characteristics of the participants at birth, childhood and adolescence

Variables n Mean n % SD Range

Birth/family at birth characteristics
Child sex (% girls) 212 118 55·66 –
Parity of the mother including present child 212 2·97 1·79 1·00–9·00
Cord blood DHA concentration (% phospholipids) 203 3·60 1·29 1·12–7·73
Cord blood Pb, geomean ±GSD (μg/dl) 204 3·80 1·84 0·83–17·80
Cord blood Hg, geomean ±GSD (μg/dl) 204 1·52 2·15 0·18–9·93

Childhood/family characteristics
Age (years) 212 11·34 0·71 9·32–13·97
SES score* 212 28·59 11·38 8·00–66·00
Blood Hg, geomean ±GSD (μg/dl) 210 3·36 2·56 0·05–28·02
House crowding (% yes)† 210 171 81·43 –
PC marital status at childhood 210
Married 91 43·13 –
Living with someone as a couple 65 30·81 –
Single 27 12·80 –
Divorced/separated 24 11·37 –
Widower 4 1·90 –

Maternal evaluation of child’s health‡ 209
Excellent 79 37·80 – –
Good 113 54·07 – –
Fair 16 7·66 – –
Poor 1 0·48 – –

Household food insecurity (% yes)§ 210 104 49·52 –
Adolescent characteristics
Age (years) 212 18·47 1·11 16·01–21·88
SES score (principal provider)* 207 28·59 13·01 8·00–61·00
Tobacco smoking (% yes last 12months) 200 176 88·00 – –
Adolescent perception of house crowding (% yes) 202 44 21·78 – –
Adolescent having a living child (% yes) 200 40 20·00 – –
Self-perceived general health‡ 209
Excellent 12 5·74 – –
Very good 30 14·35 – –
Good 134 64·11 – –
Fair 25 11·96 – –
Poor 8 3·83 – –

Education level 210
Secondary 1 or less 46 21·90 – –
Secondary 2 or 3 105 50·00 – –
Secondary 4 or higher 59 28·10 – –

Occupational status 210
Working 75 35·71 – –
School 34 16·19 – –
Both 37 17·62 – –
None 64 30·48 –

Household food security in three categories (% yes)‖ 201
Food secure 37 18·41 – –
Moderately food insecure 88 43·78 – –
Severely food insecure 76 37·81 – –

Household food security paths (childhood to adolescence) 199
Food secure persistent 77 38·69 – –
Food insecure → Food secure 48 24·12 – –
Food secure → food insecure 26 13·07 – –
Food insecure persistent 48 24·12 – –

Behaviours
CBCL – internalising 210 15·65 8·03 2·00–42·00
CBCL – withdrawn/depressed 210 6·06 3·03 0·00–15·00
CBCL – somatic complaints 210 3·72 2·71 0·00–18·00
CBCL – anxious/depressed 210 5·86 4·00 0·00–20·00
CES-D – total score 206 7·92 4·16 0·00–23·0

DHA, DHA; GSD, geometric SD; SES, socio-economic status; PC, primary caregiver, CBCL, Child Behavior Checklist(40); CES-D, Center for Epidemiological Studies
Depression Scale(41).
*Assessed on the Hollingshead Index, which represents a weighted score of parental occupation (type of work) and education level(42).
†Persons per room ratio.
‡Instrument obtained from First Nations Regional Health Survey, Youth Questionnaire, 2009.
§Score based on three items adapted from USDA Food security Survey Module(34).
‖Adapted version (eight-item instrument) from 2000 USDA Food security Survey Module(34).
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Discussion

This was the first study to investigate associations between
food insecurity and psychological distress in Inuit adoles-
cents. Food insecurity was common, with about four of
ten adolescents experiencing severe food insecurity.
Higher food insecurity in adolescence was associated with
specific concurrent symptoms of distress: depression and
withdrawn attitude. We also found longitudinal associa-
tions of persistent food insecurity in childhood through
adolescence with depression and anxiety symptoms at
adolescence.

In Inuit communities, almost 15 % of adolescents and
young adults (15–29 years of age) suffer from psychologi-
cal distress, and according to a 2012 report, the suicide rate
in children and adolescents is thirty times greater than in
the general Canadian population(43,44). Several risk factors

have previously been associated with distress, such as sub-
stance use and interpersonal violence(43). This study sug-
gests that food insecurity is an important risk factor that
contributes to psychological distress and that improving
food security could be an effective means of reducing dis-
tress in a significant portion of the Inuit population.

Food insecurity was associated with concurrent adoles-
cent internalising behaviours, with the strongest associa-
tion being depression symptoms. These findings are
consistent with previous studies which found that children
and adolescents living with food insecurity are more likely
to suffer from mental health issues, including depressive
symptoms and anxiety(19,20,45). A recent review highlighted
consistent bivariate relations of food insecurity with
behavioural and emotional problems in children and
adolescents(17). We found a significant association between
food insecure households and the withdrawn/depressed

Table 2 Pearson correlation coefficients and P values between adolescent psychological distress scales

Internalising
behaviours* P

Anxious/
depressed* P

Withdrawn/
depressed* P

Somatic
complaints* P

Depression
scale†

Internalising
behaviours*

1

Anxious/
depressed*

0·898 <0·0001 1

Withdrawn/
depressed*

0·833 <0·0001 0·675 <0·0001 1

Somatic
symptoms*

0·696 <0·0001 0·434 <0·0001 0·352 <0·0001 1

Depression
scale†

0·556 <0·0001 0·524 <0·0001 0·486 <0·0001 0·308 <0·0001 1

*From the Child Behavior Checklist(40).
†Measured by the Center for Epidemiological Studies Depression Scale(41).

Table 3 Beta coefficients of household food insecurity association with psychological distress scores at adolescence, Nunavik, Canada*

Moderate insecurity v. security† Severe insecurity v. security†

Food security β βstand SE P β βstand SE P

CBCL – internalising
Model 1‡ Reference 1·78 0·11 1·52 0·24 3·39 0·21 1·54 0·03
Model 2§ Reference 1·58 0·10 1·51 0·30 2·85 0·17 1·56 0·07

CBCL – anxious/depressed
Model 1‡ Reference 0·31 0·04 0·76 0·69 1·45 0·18 0·78 0·06
Model 2§ Reference 0·28 0·03 0·77 0·72 1·42 0·17 0·78 0·07

CBCL – withdrawn/depressed
Model 1‡ Reference 0·82 0·14 0·60 0·15 1·60 0·26 0·58 0·006
Model 2§ Reference 0·65 0·11 0·57 0·26 1·24 0·20 0·60 0·04

CBCL – somatic complaints
Model 1‡ Reference 0·57 0·10 0·52 0·28 0·25 0·04 0·54 0·64
Model 2§ Reference 0·51 0·09 0·52 0·33 0·17 0·03 0·54 0·75

CES-D – total score
Model 1‡ Reference 1·37 0·16 0·80 0·09 2·53 0·30 0·81 0·002
Model 2§ Reference 1·17 0·15 0·80 0·14 2·24 0·26 0·83 0·01

CBCL, Child Behavior Checklist(40); CES-D, Center for Epidemiological Studies Depression Scale(41).
*N 212; R2 (0·05–0·16).
†Categorical score: score comparing moderately food insecure and severely food insecure participants to food secure participants based on a eight-item instrument adapted
version from 2000 USDA Food security Survey Module(34).
‡Adjusted for adolescent age and sex.
§Adjusted for adolescent age and sex, SES score (principal provider) assessed on the Hollingshead Index(42), adolescent perception of household crowding, adolescent
having a living child, adolescent tobacco smoking and cord blood DHA.
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and CES-D score, but only for the severe insecurity group,
which suggests a non-linear relation between food insecu-
rity and psychological distress.

Following the concurrent analyses, we examined food
insecurity as a pattern from childhood to adolescence, with
the aim of examining whether continuity or change in sta-
tus would better characterise the long-term association
with psychological distress in adolescence. We found that
continuity in food insecurity from childhood to adoles-
cence was associated with anxiety and depression. The
magnitude of the associations was similar in concurrent
and longitudinal measurements. These results corroborate
those of previous studies conducted in the general popula-
tion. Longitudinal associations between food insecurity
and psychological distress have been previously observed,
with food insecurity in childhood being linked to outcomes
such as emotional problems, suicide ideation and depres-
sion in late childhood(18,46,47) and in adolescence(21,48,49).
Our results also indicated that unstable patterns, meaning
being food insecure at one time and food secure at the
other, were not related to any internalising problem out-
come in adolescence. Thus, only food insecurity status at
both childhood and adolescence was linked with emo-
tional disorder symptoms in this population. This associa-
tion could be driven by the concurrent association between
food insecurity and psychological distress at the adolescent
assessment. However, if this were the case, we would
expect a significant association between all patterns ending
with food insecurity in adolescence and the outcomes,
which is not what we observed: the pattern from food secu-
rity in childhood to food insecurity in adolescence was not

related to psychological distress in our study. Furthermore,
this analysis thus suggests that psychological distress in
adolescence is associated with long-term patterns of food
insecurity, which limits the risk of reverse causation, that
is, psychological distress influencing the perception of
greater food insecurity. Nonetheless, there was no associ-
ation between childhood food insecurity and adolescent
internalising behaviours. However, the sample size of the
combination of food secure/food insecure from childhood
to adolescent was small (n 26). These longitudinal associ-
ations thus need to be examined in future studies in this
population.

Initiatives are already in place in Nunavik to improve
food security, such as community kitchens and freezer,
cooking activities with youth (in school and after school)
and breakfast and healthy snacks in school, the valuing of
country food and in-store nutrition programmes. These
approaches also correspond to protective factors for men-
tal health and well-being identified by young Inuit: being
on the land, connection to Inuit culture, strong commun-
ities, relationship with family and friends and staying
busy(3). Programmes targeted at children, such as distribu-
tion of breakfast and healthy snacks at school, also help
prevent food insecurity(50). However, it has been reported
that food insecurity could affect adolescents even more
than children(51). The present study therefore emphasises
the importance of continuing and expanding food
security-related initiatives, particularly the need to
target adolescents as well as including them in the devel-
opment of dedicated culturally appropriate activities and
workshops.

Table 4 Beta coefficients of household food insecurity from childhood to adolescence association with psychological distress scores at
adolescence, Nunavik, Canada*

Pattern 1: Childhood food
security to adolescence food
insecurity (n 26) v. persistent

security (n 77)†

Pattern 2: Childhood food
insecurity to adolescence food
security (n 48) v. persistent

security (n 77)†

Pattern 3: Persistent food
insecurity (n 48) v. persistent

security (n 77)†

β βstand SE P β βstand SE P β βstand SE P

CBCL – internalising
Model 1 1·50 0·08 1·40 0·29 1·49 0·06 1·73 0·39 3·52 0·19 1·40 0·01
Model 2 0·63 0·03 1·45 0·66 1·08 0·05 1·70 0·53 2·33 0·12 1·41 0·10

CBCL – anxious/depressed
Model 1 0·56 0·06 0·70 0·43 1·04 0·09 0·87 0·23 1·61 0·17 2·30 0·02
Model 2 0·37 0·04 0·75 0·62 0·93 0·08 0·88 0·29 1·58 0·17 0·74 0·03

CBCL – withdrawn /depressed
Model 1 0·76 0·11 1·45 0·15 1·30 0·14 0·65 0·05 1·45 0·20 0·53 0·006
Model 2 0·48 0·07 0·54 0·37 1·02 0·11 0·63 0·11 0·97 0·14 0·53 0·07

CBCL – somatic complaints
Model 1 0·78 0·03 0·48 0·71 -0·86 -0·11 0·59 0·15 0·42 0·07 0·48 0·38
Model 2 -0·12 -0·02 0·50 0·82 -0·83 -0·10 0·59 0·16 0·18 0·03 0·49 0·72

CES-D – total score
Model 1 0·69 0·07 0·74 0·35 1·49 0·12 0·92 0·10 2·10 0·22 0·74 0·005
Model 2 0·28 0·03 0·76 0·71 1·19 0·10 0·91 0·19 1·73 0·18 0·75 0·02

CBCL, Child Behavior Checklist(40); CES-D, Center for Epidemiological Studies Depression Scale(41).
*N 212; R2 (0·05–0·19). Model 1 adjusted for adolescent age and sex. Model 2 adjusted for adolescent age and sex, cord blood Pb, parity of the mother, cord blood DHA,
childhood house crowding, maternal evaluation of child’s health, marital status at childhood follow-up, child blood Pb and Hg, SES score (principal provider) assessed on the
Hollingshead Index(42), adolescent perception of house crowding, adolescent having a living child, adolescent tobacco smoking and self-perceived general health.
†Using score based on three items adapted from USDA Food security Survey Module at childhood and eight-item instrument adapted version from 2000 USDA Food security
Survey Module at adolescence(34).
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Strengths
Among the strengths of this study is the longitudinal design
over three assessment periods. This allowed for measure-
ment of food insecurity during both childhood and adoles-
cence and enabled us to include a large number of
potential confounding variables to take into account multi-
ple aspects of the social and environmental background of
adolescents. In addition, the instruments used to assess the
depression and anxiety outcomes had been validated in
other populations, and internal consistency measured for
this specific population was found to be adequate. The
sample involved in this study, Inuit adolescents, represents
a vulnerable group for whom few data are available, which
makes the present results quite unique. Another major
strength is the novelty of the results and their importance
for public health in Nunavik since psychological distress
in Inuit adolescents is highly prevalent, even though its
determinants remain under-investigated.

Limitations
The sample size prevented us from testing interactions to
document whether there are sex differences in the associ-
ations reported. Another limitation was that the household
food insecurity assessment tools used in the longitudinal
analysis were not the same in childhood and adolescence,
which could have resulted in misclassification and affected
the results obtained. While based on validated questions,
some modifications were made so the food insecurity
assessment tools used in this study would be applicable
to the situation of our participants. These modified tools
have therefore not been validated. Since the childhood
and adolescent follow-ups took place several years apart,
the analysis did not factor in the fluctuations in the house-
hold food insecurity that could have occurred between
these two times; thus, the persistence of food security or
insecurity throughout this period cannot be entirely
accounted for. Over-adjustment may be a concern for
model 2 analyses as we observed only a small change in
beta coefficients from model 1 analyses, which were only
adjusted for sex and age of the participant. In particular,
model 2 analyses were adjusted for SES, which is correlated
with food insecurity. The significant associations found in
model 2 analyses show that the relation between food inse-
curity and psychological distress goes beyond that of SES.
Conversely, there might be residual confounding in the
analyses because we were not able to adjust for potentially
relevant factors, such as family violence and traumatic
events.

Conclusion

Findings from our study are the first to show that food inse-
curity is associated with psychological distress in Nunavik
adolescents. Consistent evidence has shown that child or

adolescent food insecurity is associated with anxiety and
depression both concurrently and long-term. Given that
young people in Inuit communities experience particularly
high rates of psychological distress, our findings highlight a
modifiable risk factor that could be targeted in prevention
programmes and interventions for high-risk youth and their
families. Further investigation should focus on repeated
measures of food insecurity between childhood and ado-
lescence to evaluate associations between chronicity in
food insecurity and psychological distress. From a public
health perspective, initiatives to reduce food insecurity
actively involving Inuit adolescents warrant consideration.
Governmental policies and programmes address the root
causes of food insecurity, such as low income and the high
cost of living in the region, especially the high cost of food
that can represent twice the price in other areas of the
province.
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