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Abstract

Background: Food insecurity is strongly associated with poor mental and physical health, especially with chronic
diseases. Food banks have become the primary long-term solution to addressing food insecurity. Traditionally, food
banks provide assistance in the form of pre-packed hampers based on the food supplies on hand, such that the
food items often do not meet the recipients’ cultural, religious or medical requirements. Recently, new approaches
have been implemented by food banks, including choice models of food selection, additional onsite programming,
and integrating food banks within Community Resource Centres.

Methods: This study examined changes in food security and physical and mental health, at four time points over
18 months at eleven food banks in Ottawa, Ontario, Canada. The participants – people who accessed these food
banks – were surveyed using the Household Food Security Survey Module (HFSSM) and the Short-Form Health
Survey Version 2 (SF-12). Statistical analyses included: pairwise paired t-tests between the mean perceived physical
and mental health scores across the four waves of data collection, and longitudinal mixed effects regression models
to understand how food security changed over time.

Results: The majority of people who were food insecure at baseline remained food insecure at the 18-month
follow-up, although there was a small downward trend in the proportion of people in the severely food insecure
category. Conversely, there was a small but significant increase in the mean perceived mental health score at the
18-month follow-up compared to baseline. We found significant reductions in food insecurity for people who
accessed food banks that offered a Choice model of food distribution and food banks that were integrated within
Community Resource Centres.

Conclusions: Food banks offer some relief of food insecurity but they don’t eliminate the problem. In this study,
reductions in food insecurity were associated with food banks that offered a Choice model and those that were
integrated within a Community Resource Centre. There was a slight improvement in perceived mental health at the
18-month time point; however, moderately and severely food insecure participants still had much lower perceived
mental health than the general population.
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Introduction
Household food insecurity, defined as the inadequate or
insecure access to food due to financial constraints, is a
growing health problem in Canada that adversely affects
mental, physical, and social health, and strains our
healthcare system [1, 2]. The magnitude of the problem
is alarming considering that in 2017–2018, one in eight
households in Canada faced food insecurity, which
translates into nearly 4.4 million people, including more
than 1.2 million children. The number of people living
in food-insecure households in 2017–2018 constitutes
the highest rate since national monitoring began in 2007 [2].
Past research has highlighted the many negative health

consequences associated with food insecurity [3–5],
including a multitude of chronic conditions, such as
arthritis, back problems, hypertension, diabetes, and
cardiovascular disease [6–9]. Additionally, adults with
mobility impairments are inordinately affected by food
insecurity [10]. Food insecurity likewise has an enduring
effect on children’s wellbeing, with studies linking the
exposure to food insecurity at an early age with increased
risk of developing asthma, depression, and suicidal idea-
tion in adolescence and early adulthood [11–13].
Food insecurity has been associated with nutritional

vulnerability. In Canada, adults in food-insecure house-
holds reported lower dietary intake of energy, macronu-
trients and micronutrients in comparison to their food
secure counterparts; adolescents who were food insecure
also reported some nutritional deficits [14]. People living
in food insecure households reported limited social sup-
port and poorer social cohesion in their neighbourhoods
[15, 16] compared to food secure households.
Food banks emerged in Canada in the early 1980’s as a

short-term measure to ameliorate a surge in food inse-
curity due to job losses after a downturn in the oil
industry and the subsequent economic recession [17].
The number of visits to Canadian food banks has been
climbing since then, with 1,084,386 visits reported across
the Canadian Food Bank Network in March 2019 [18,
19]. In the absence of comprehensive government
policies, food banks have continued to propagate, and
these agencies are now the first line of response to the
issue of hunger and food insecurity in Canada [20].
With respect to terminology, food banks in Canada

serve the functions of both “food pantries” – the local
not-for-profit agencies that provide food assistance, in
the form of unprepared grocery items, directly to people
in need – as well as the central warehouses which are
referred to as food banks in the United States, and which
distribute food to various types of front-line food pro-
grams [21]. It should be noted that the terms “food
bank” and “food pantry” may carry different meanings in
an international context, for example, the term “food
pantry” in the United Kingdom refers to a “membership

scheme” which allows members to obtain a limited num-
ber of food items, typically redistributed surplus stock
from supermarkets, for a nominal weekly fee [22]. Food
banks in Canada offer food assistance free of charge, but
the frequency of visits is usually limited, typically to once
per month, with the goal of providing a few days’ worth
of groceries during each visit. In this paper, we use the
term “food bank” to refer specifically to local agencies
that provide unprepared food items at no cost directly to
individuals, with one exception being the Ottawa Food
Bank (OFB) organization, which operates a central ware-
house facility that serves member agencies in the Ottawa
area.
Each food bank that participated in this study serves a

specific geographic area of Ottawa. To receive assistance,
people do not need referrals from other agencies;
however, the food banks may require people to provide
documents during their first visit to verify their identity,
address, and income. Proof of address may need to be
presented at subsequent visits to confirm residence
within the area that a food bank serves.
Despite the escalation of food bank use in recent

decades, food banks have limited capacity to alleviate the
needs of those who seek assistance [23]. Furthermore,
although conventional food bank models may be linked
with short-term improvement in household food security
and health [24], these agencies have a limited capacity to
offer food of adequate quality and variety due to their
reliance on donations [23]. Furthermore, people report ex-
periencing stigma, embarrassment, frustration and shame
when accessing a food bank, because they often receive
food that is left over/unsold, high in sugar and fat, and
past the best-before date [25, 26].
Change is taking place in the ways that food banks

provide food assistance [27]. Contemporary approaches
to improving services include increasing the quality and
choice of food provisions, establishing safe and welcom-
ing spaces, and providing greater integration with health
care and health promotion [20]. Recent studies have ex-
amined the potential benefits of Choice models [28–30],
in which people visiting food banks can select food items
from displays, as in a grocery store, instead of receiving
pre-packed hampers. Research is also emerging on food
banks which offer an array of services such as nutrition
education, life-skills training, and health and social
support services, in addition to food assistance [31–35];
however, the existing research documents a significant
heterogeneity in the types of supplementary services
offered.
Although the number of food banks in Canada has

been proliferating for more than four decades, there is a
dearth of studies describing and evaluating both traditional
strategies as well as the newer, more novel approaches
[27, 29, 36, 37]. To help fill this gap, we collaborated
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with the Ottawa Food Bank (OFB) to plan and carry
out this study, which was conducted in collaboration
with eleven community food banks within the OFB
network.
There is also a gap in the literature regarding the

health of people who access food banks, which are a spe-
cific sub-population of food insecure people in general.
Studies have found that less than one quarter of people
in food insecure households in Canada rely on food
banks, and that the people who do access food banks are
not a representative subset of the food insecure popula-
tion, having substantially lower incomes and higher rates
of receiving social assistance benefits than food insecure
people who do not access food banks [38, 39]. We found
five quantitative studies that examined the health of
people who relied on food banks in Europe and North
America [24, 40–43]; however, none of these studies
were of a longitudinal nature with participants who
accessed food banks on a long-term basis. All the other
literature we reviewed on household food insecurity and
health relied on data from cross-sectional population
surveys.

Methods
Study aims
The main aim of this study is to model changes in food
insecurity over time and identify their associations with
different types of food bank approaches offered in
Ottawa. We also report on food bank use and examine
change in physical and mental health over the 18-month
period.

Study design
This observational prospective study was conducted
from November 2017 until December 2019 and involved
repeated surveys of the same cohort of participants over
four time points. A baseline survey and three follow-up
surveys were conducted at intervals of approximately 6
months, such that there was a total span of approxi-
mately 18 months between the baseline survey and the
final survey for each participant. (The complete surveys
are included in a companion article by Enns [44]).
This study was originally planned to last 2 years, with

a fourth follow-up survey at the 24-month time-point;
however, due to significant attrition and many surveys
from participants being returned incomplete, we chose
to end the study after the 18-month follow up, which
still provided an adequate sample size to yield statisti-
cally meaningful results (details are provided in the
Sample Size and Attrition section below). The decision
to omit the 24-month time point was also based on re-
ceiving feedback from some participants who expressed
annoyance over being contacted repeatedly for the
follow-up surveys. We determined that an 18-month

follow-up would still contribute novel longitudinal evi-
dence as this time period is longer than any previous
longitudinal studies of food bank access and trajectories
of food insecurity.

Participants and setting
The participants in this study were people who accessed
community food banks in Ottawa, Ontario, Canada.
Eleven of twenty-six community food banks within the
Ottawa Food Bank (OFB) network were included in this
study. The eleven food banks were identified and re-
cruited in collaboration with the OFB, which is the
central collection and distribution hub of the network.
Partners at the OFB distributed an email to community
food bank coordinators within their network that in-
cluded study information and an invitation to directly
contact a member of the University of Ottawa research
team (by phone or email) if they were interested in tak-
ing part and facilitating data collection at their food
bank. The research team member who received corres-
pondence from interested food bank coordinators then
invited coordinators to in-person meetings to provide
further study information, answer questions, and gather
information on food bank operations. Each food bank
that participated in this study serves a specific geographic
area of Ottawa and provides food to 400 or more people
per month.
The participants were recruited in the food bank

waiting areas. People were approached and given infor-
mation about the study, and if they were interested in
participating, they were asked to read a consent form.
People who were 18 years of age or older and comfort-
able conversing in English or French were eligible to
participate. Those people who provided signed consent
were then given several options for completing the initial
baseline survey: (i) filling out a paper version, (ii) com-
pleting an electronic version on a tablet, (iii) completing
the survey in private with a research assistant who would
read the questions out, or (iv) completing an online
version at home, using the Internet URL provided in a
handout.
The six-, twelve- and eighteen-month follow-up

surveys were completed over the phone, or by email
with a link to access an online version, or by regular
mail using a printed paper version which could be
returned in a supplied, postage-paid envelope.
As an incentive to join the study, participants in the

baseline survey were invited to enter a draw for one of
eight $50 grocery store gift cards at the time of consent-
ing to take part in the study. Participants who indicated
that they would like to enter the draw were also asked
for their preferred contact method and information and
were assigned a random ID number. At the end of the
baseline data collection periods, IDs were entered into a
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random number generator to select the eight winners,
who received the gift cards by mail. Everyone who par-
ticipated in the six-month follow-up survey received a
$5 grocery store gift card by mail, and everyone who
participated in the twelve- and eighteen-month follow-
ups received a $10 grocery store gift card by mail for
each survey. The amount was increased from $5 to $10
to encourage retention due to the significant attrition
which was observed at the six-month follow-up.

Survey questionnaire design
The survey questionnaire sought to measure the partici-
pants’ demographics, duration and frequency of food
bank access, level of food insecurity, and self-reported
physical health and mental health.
Food security was measured using the Household

Food Security Survey Module (HFSSM), an 18-item
measure used in national population health surveys in
Canada and includes questions on household food
security situations over a 12-month period. The HFSSM
is based on the Core Food Security Module developed
by the United States Department of Agriculture to be a
benchmark measure of household food security, which has
been used and validated widely in North America [45].
Perceived mental and physical health were measured

using the 12-item version of the Short-Form Health
Survey Version 2 (SF-12) [46]. The SF-12 is a widely
used measure of self-reported health. It has demonstrated
good reliability and validity among diverse populations
[47]. The SF-12v2 has also been shown to be a valid out-
come indicator among marginalized or vulnerable popula-
tions [47, 48]. The Physical and Mental Health Composite
Scores (PCS and MCS) are continuous variables measured
on a scale from 0 to 100, where 0 indicates poor perceived
health, and 100 indicates excellent perceived health.

Statistical analysis
We assessed descriptive statistics to demonstrate demo-
graphic characteristics of the study sample. We report
the means and standard deviations of participants’ age
and perceived physical and mental health scores at the
four waves of data collection. We also summarized the
proportions of people with different gender identities,
education; monthly income; marital status; whether par-
ticipants were born in Canada or abroad; their ethnicity;
marital status and whether or not they live with
dependents.
To measure change in physical and mental health

across the four waves of data collection, we performed
pairwise paired t-tests between the scores of the physical
and mental health of the within-subject factor (i.e., across
waves of data collection). P-values were adjusted using the
Bonferroni multiple testing correction method [49].

To examine food bank use in each of the four waves
of data collection, we asked about and reported fre-
quency of use of food banks in the 3 months preceding
each survey.

Modelling food insecurity
We conducted longitudinal mixed effects regression
models [50] to understand how food security changed
during the four waves of data collection and to under-
stand their associations with different types of food bank
approaches offered in Ottawa. Participants were nested
within the four time points of data collection.

Main outcome measure
We used both categorical and continuous scales as each
of them serve a particular purpose in our analysis.
As explained in detail by Carlson et al. [51] and Bickel

et al. [45], the Food Security Scale is a continuous linear
scale, developed to measure the degree of severity of
food insecurity/hunger experienced by a household in
terms of a single numerical value on a ten-point scale
(i.e., from 1 to 10, where 1 indicates food secure and 10
indicates severely food insecure). We used this scale in
the regression models to show the precise change in
food security levels, and associations with novel and
traditional food bank approaches.
We also decided to show food security as a categorical

variable for descriptive purposes, providing a small set of
categories, each one representing a meaningful range of
severity of food insecurity. Thus, scores were categorized
as: 0 = food secure, 1 =marginal food insecurity, 2 =
moderate food insecurity, or 3 = severe food insecurity.
Categories were created using established criteria for
scoring the HFSSM [51]; the cuts offs were developed by
Bickel et al. [45].

Main variables of interest
The main variables of interest (the independent variables
/ IVs) were the food banking models used in the eleven
participating food banks:

1) Food bank type: integrated within a Community
Resource Centre (CRC IV): a dichotomous variable:
0 = not CRC, 1 = is a CRC.

2) Choice distribution model (Choice IV): a
dichotomous variable: 0 = Hamper model, 1 =
Choice model.

3) Additional onsite programming (Programs IV): a
dichotomous variable: 0 = no, 1 = yes.

We conducted a Chi-squared test between the CRC
and Choice models as well as the CRC and Program
models to examine their independence.
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Six of the eleven food banks offered additional onsite
programming, which included food-related programs
such as community kitchens, as well as support for find-
ing employment or affordable housing, or applying for
social assistance.
Three of the food banks were situated within Commu-

nity Resource Centres (CRCs) which provide wraparound
services, so that emergency food assistance, community
programs, and health and social services were all offered
in one place. In comparison, the additional onsite pro-
gramming model is limited to helping people to find and
access such services elsewhere, as the food bank itself is
not integrated within a CRC.
Four of the food banks offered food assistance via a

choice or ‘grocery shopping’ model, whereas the other
seven provided food supplies in the form of a food ham-
per, with some offering choice of certain items by way of
a food options list. In the choice model as referred to in
this paper, people are invited to walk around a food
display area, typically with a volunteer, and choose food
items that they and their family need and want. Choice
model food banks may place limits on the number of
food items collected per person and per food category.
Food bank characteristics were not mutually exclusive

and food banks could possess more than one approach.
However, based on the results of our contingency
analysis (shown further below) and the aim of this study,
each food banking approach was analysed separately.

Covariates
Individual covariates included in the analyses were: age
at baseline, gender, monthly household income, having
dependents in the household or not, ethnicity, whether
born in Canada or not, married/living with a partner
or not, perceived physical health and perceived mental
health.

Sample size and attrition
We used the Generalized Linear Mixed Model Power
and Sample Size (GLIMMPSE) software (https://
glimmpse.samplesizeshop.org) to estimate the sufficient
sample size needed to model food security score, using a
multi-level mixed effect model with repeated measures
across four waves of data collection. The sufficient
sample size estimated to detect a target power of 0.8
with a Type I error rate of 0.05 was 229 participants.
Our sample size used in the analysis was 369 participants
with 1040 observations across the 4 waves of data collec-
tion, which was sufficient to detect a meaningful effect.
Seven hundred and thirty participants were recruited

in total at baseline. Participants who did not respond
to at least two of the four data collection waves were
excluded from the analysis, resulting in a sample of
401 participants at baseline.

Our colleague Enns [44] performed a statistical com-
parison of all the recruited participants and those who
completed the six-month follow-up and did not find any
significant differences in their demographic characteris-
tics; i.e., the participants who were excluded at baseline
or who did not complete the six-month survey were not
significantly different from the follow-up participants, in
terms of education, gender, ethnicity, being born in
Canada, marital status or having dependents.
In the current study, an attrition analysis was con-

ducted for each of the three follow-ups, to understand
whether people who did not participate in some waves
of data collection dropped out at random or whether
significant differences in sample characteristics existed
between people who answered the survey and those
who were missing in each wave. No significant differ-
ences were found between baseline sample characteris-
tics of the group that answered the survey and those
who dropped out in each wave of data collection in
terms of age p-value (attrition W2 = 0.1073, attrition
W3 = 0.2582, attrition W4 = 0.4173), perceived physical
health p-value (attrition W2 = 0.5273, attrition W3 =
0.5188, attrition W4 = 0.8808), mental health p-value
(attrition W2 = 0.2912, attrition W3 = 0.3114, attrition
W4 = 0.8417), and food security level p-value (attrition
W2 = 0.7674, attrition W3 = 0.5373, attrition W4 =
0.8808). These results suggest that participants dropped
out at random.
In the four waves of data collection for the eighteen-

month study, there were: 401 participants who responded
with complete data in wave 1; 320 in wave 2; 311 in wave
3; and 271 in wave 4. Some participants skipped a wave,
and then returned to answer in a following wave. In total,
189 participants answered all four waves of data collec-
tion, 125 participants answered three waves of surveys,
and 85 participants answered the two waves of surveys.
Across all waves, there were a total of 1303 valid re-
sponses, and 301 missing ones.
We imputed missing data only for time-constant

variables that were reported by participants in one wave
of data collection, but missing in others; for example, if
in one wave of data collection a participant did not
report their age, gender, education, ethnicity, whether
they were born in Canada or not, data was imputed from
their answers from another wave. However, for all
variables that can change over time – for example
food security, income, marital status, perceived mental
and physical health – missing data was not imputed.
In longitudinal data analysis using mixed effects

regression models, two points in time can be used in the
analysis without the need to impute missing data, if the
missing data is “missing completely at random”; hence,
the analysis provides valid inferences, with no need to
impute, delete, or weight [50].
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Data preparation, cleaning and analyses were conducted
in Stata 13.1 and R Studio 4.0.1.

Results
Descriptive statistics
Sample characteristics in each wave of data collection
At baseline, 401 participants answered a set of demo-
graphic questions. As shown in Table 1, the majority of
the sample at baseline were: born in Canada (68.8%),
white (53.4%), women (50.9%), not married nor living
with a partner (64.3%), with no dependents (52.1%), and
had some (i.e., not completed) college education or less
(61.8%). Around 79.8% of participants’ household in-
come in the month preceding the baseline survey was
less than $2400 (i.e., less than $28,800 per year). Missing
data for each variable is indicated in Table 1. Across all
waves of data collection, the largest share of participants
in each demographic category was found to be: women;
people born in Canada; not married nor living with a
partner; with no dependents; and who had less than a
college degree.

Food security
As show in Fig. 1 below, when comparing the overall
change in food security from the first wave of data
collection to the last wave, the proportion of people who
were food secure increased, and the proportion of people
that were severely food insecure decreased. Over the
eighteen-month time span, there was an increase of
seven percentage points (from 11 to 18%) in the propor-
tion of participants in the food secure category, an
increase of five percentage points (from 34 to 39%) in
the moderately food insecure category, whereas there
was an overall decrease of 14 percentage points (from 39
to 25%) in the severely food insecure category.

Frequency of food Bank use in the previous 3 months
Overall, the percentage of people who visited food banks
three or more times in the preceding 3 months de-
creased over time. In the first wave of data collection,
52.1% of people who used the food banks used them
three or more times in the previous 3 months, compared
to 50.5% in wave 2, 42.4% in wave 3, and 27.440.6% in
wave 4.
In the first wave of data collection, the majority of

participants (52.1%) used food banks three or more
times in the preceding 3 months, followed by those who
visited the food banks once (23.2%) or twice (20.4%).
The largest proportion of participants visited the food
banks three or more times in all waves of data collection,
compared to the proportions of participants that made ei-
ther one or two visits in the preceding 3 months.

Perceived physical and mental health
The mean perceived physical health scores ranged from
45.2 (SD 9.76) in wave 1 to 43.5 (SD 11.2) in wave 4,
while the mean perceived mental health scores ranged
from 40.2 (SD 11.3) in wave 1 to 41.6 (SD 11.9) in wave
4 (Table 1).
No significant difference between the mean perceived

physical and mental health by waves of data collection
were detected, with the exception of a slight increase of
1.4 in the mean perceived mental health score between
wave 1 and wave 4 (p < 0.001).

Descriptive statistics by levels of food security
Table 2 summarizes the demographic characteristics of
participants over the four waves of data collection for
each food security category. As shown in the table,
participants who accessed the food banks were between
the ages of 18 and 80 years old. There was an age gradi-
ent in food security: the mean age at baseline of people
who were severely food insecure (42.2 years, SD 12.0)
was 5 years lower than those who were food secure
(47.2 years, SD 14.9). Across all four waves of data col-
lection, there were 688 responses from women and 511
from men. Across food insecurity categories, the largest
difference between men (35.4%) and women (57.6%) was
in the moderately food insecure category.
Overall, out of 1111 responses on household income,

931 responses (83.8%) indicated an income of CAN$1799
or less per month. As well, an income gradient was found
between people in different food security categories:
among participants who were severely food insecure, only
5.1% had a monthly household income of CAN$2400 or
more, compared to 10.9% of participants who were food
secure.
There was a significant relationship between food

security level and average perceived physical and mental
health: those with higher levels of food security had
higher levels of perceived health (Table 2). The mean
physical health scores ranged from 47.2 for those who
were food secure, to 42.5 for those who were severely
food insecure. Similarly, the mean mental health scores
ranged from 48.8 to 35.8 for the same categories.

Contingency analysis
The Chi-squared test between CRC and Choice model
was not significant (p-value = 0.7), which indicates that
the variables are correlated. The same finding (p-value =
0.63) was found between the CRC and additional pro-
gramming models, indicating that these variables are also
correlated. As a result, we did not put the three variables
in one model to predict food security scores, but instead
tested each variable separately.
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Table 1 Sample Demographic Characteristics by Data Collection Wave

Wave 1
N = 401

Wave 2
N = 320

Wave 3
N = 311

Wave 4
N = 271

Age (years)

Mean (SD) 43.9 (13.4) 44.5 (12.9) 44.3 (13.5) 44.3 (13.2)

Gender

Men 163 (40.6%) 128 (31.9%) 116 (28.9%) 104 (25.9%)

Women 204 (50.9%) 169 (42.1%) 170 (42.4%) 145 (36.2%)

Gender diverse 34 (8.5%) 23 (5.7%) 25 (6.2%) 22 (5.5%)

Missing 0 (0%) 81 (20.2%) 90 (22.4%) 130 (32.4%)

Education

Some college or less 248 (61.8%) 198 (49.4%) 192 (47.9%) 160 (39.9%)

College degree 67 (16.7%) 55 (13.7%) 52 (13.0%) 44 (11.0%)

Bachelor’s or graduate degree 51 (12.7%) 44 (11.0%) 38 (9.5%) 43 (10.7%)

Other 35 (8.7%) 23 (5.7%) 29 (7.2%) 24 (6.0%)

Missing 0 (0%) 81 (20.2%) 90 (22.4%) 130 (32.4%)

Monthly Income (CAN$)

0–599 60 (15.0%) 36 (9.0%) 32 (8.0%) 21 (5.2%)

600–1199 163 (40.6%) 131 (32.7%) 112 (27.9%) 100 (24.9%)

1200–1799 75 (18.7%) 59 (14.7%) 75 (18.7%) 67 (16.7%)

1800–2399 22 (5.5%) 24 (6.0%) 31 (7.7%) 25 (6.2%)

2400 or more 12 (3.0%) 12 (3.0%) 31 (7.7%) 23 (5.7%)

Missing 69 (17.2%) 139 (34.7%) 120 (29.9%) 165 (41.1%)

Born in Canada

Yes 276 (68.8%) 225 (56.1%) 211 (52.6%) 192 (47.9%)

No 101 (25.2%) 82 (20.4%) 80 (20.0%) 63 (15.7%)

Missing 24 (6.0%) 94 (23.4%) 110 (27.4%) 146 (36.4%)

Ethnicity

White 214 (53.4%) 173 (43.1%) 163 (40.6%) 150 (37.4%)

First Nations/Metis/Inuit 36 (9.0%) 32 (8.0%) 25 (6.2%) 21 (5.2%)

Visible minority 151 (37.7%) 115 (28.7%) 123 (30.7%) 100 (24.9%)

Missing 0 (0%) 81 (20.2%) 90 (22.4%) 130 (32.4%)

Marital status

Not marrieda 258 (64.3%) 220 (54.9%) 220 (54.9%) 193 (48.1%)

Marrieda 120 (29.9%) 89 (22.2%) 90 (22.4%) 78 (19.5%)

Missing 23 (5.7%) 92 (22.9%) 91 (22.7%) 130 (32.4%)

Dependents

No dependent 209 (52.1%) 169 (42.1%) 168 (41.9%) 140 (34.9%)

One or more dependents 166 (41.4%) 137 (34.2%) 141 (35.2%) 129 (32.2%)

Missing 26 (6.5%) 95 (23.7%) 92 (22.9%) 132 (32.9%)

Physical health (SF12 subscale)

Mean (SD) 45.2 (9.76) 43.9 (11.6) 44.2 (12.1) 43.5 (11.2)

Mental health (SF12 subscale)

Mean (SD) 40.2 (11.3) 40.4 (11.7) 40.8 (13.9) 41.6 (11.9)

Notes. ‘Missing’ values include non-responses due to both attrition and unanswered questions within surveys. a‘Married’ includes living with a partner
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Longitudinal regression models
We modeled the trajectory of the food security index,
a continuous variable from one to ten where one is
the most food secure, and ten is the most insecure.
The results are summarized in Table 3.
The mixed effect regression model (a growth curve

model/trajectory model) revealed that with every year
increase in age at baseline, the food security score
decreased by 0.03 units (i.e., food insecurity decreased
with age). Being a woman was related to a decrease of
0.38 units in the food insecurity score compared to being
a man. Being not born in Canada was related to 0.57
units decrease in the food insecurity score. Increased in-
come was related to a decrease in food insecurity: having
a monthly income of $1800 or more was related to 0.42
units of decreased food insecurity. Every 10 points in-
crease in the physical health index was related to 0.4
units in decreased food insecurity; similarly, every 10
points increase in mental health index, was related to
0.5 units in decreased food insecurity.
After the first wave of data collection, food insecurity

decreased over time by 0.78 units in wave 2, 0.98 units in
wave 3, and 1.09 units in wave 4 (all compared to base-
line), as shown in Table 3.
For participants who went to a food bank connected

with a CRC, the food insecurity score was lower by 0.59
units compared to those who went to a regular food
bank. For participants who went to a choice-model food
bank, the food insecurity score was 0.53 units less than
for those who went to hamper-model food banks.
Additional onsite programming was not associated with
any decrease or increase in food security. Having not
accessed a food bank in the preceding 3 months was
related to a higher likelihood of being food insecure,

with the greatest increase observed for those who were
marginally food insecure.
Having a higher age at baseline, being not born in

Canada, married or living with a partner, with higher in-
come, and higher perceived physical and mental health
scores were associated with less food insecurity. For all
other variables, the impact of the variable on the
different food insecurity categories was not statistically
significant. In the CRC model, the Intraclass correlation
(rho) shows that 53% of the variance was explained by
between-participants variance, as opposed to 56% in the
Choice model, and 51% in the Program model.

Discussion
In this study, 271 out of 401 participants (67.6%)
responded during the final eighteen-month follow-up.
Part of the observed attrition could be explained by
findings from a large-scale longitudinal study conducted
in Vancouver, Canada [52]. These researchers found that
the majority of people who access food banks could be
characterized as “short-term, transitional users who
visited food banks a handful of times and disengaged
after a few weeks or months of use,” and that the 9%
who accessed food banks over a long-term accounted
for 65% of all food bank visits. Thus, a significant
number of the participants in our study at baseline may
have only needed food assistance over a short term. We
were often unable to contact participants for follow-ups
because the contact information they provided was no
longer valid (e.g., telephone was out of service and
mailing address had changed), so it is impossible to say
what changed in their life circumstances and whether
they still had a need for food assistance.

Fig. 1 Proportion of Participants in Each Wave by Food Security Level
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Table 2 Demographic Characteristics by Level of Food Security (Using Aggregated Responses from All Four Waves of Data
Collection)

Food secure
(N = 192)

Marginally food insecure
(N = 226)

Moderately food insecure
(N = 446)

Severely food insecure
(N = 409)

Age (years)

Mean (SD) 47.2 (14.9) 46.1 (14.0) 43.9 (13.0) 42.2 (12.0)

Gender

Men 72 (37.5%) 99 (43.8%) 158 (35.4%) 173 (42.3%)

Women 112 (58.3%) 106 (46.9%) 257 (57.6%) 208 (50.9%)

Gender diverse 8 (4.2%) 21 (9.3%) 31 (7.0%) 28 (6.8%)

Missing 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Education

Some college degree or less 118 (61.5%) 141 (62.4%) 257 (57.6%) 274 (67.0%)

College degree 26 (13.5%) 29 (12.8%) 101 (22.6%) 61 (14.9%)

Bachelor’s or graduate degree 36 (18.8%) 32 (14.2%) 56 (12.6%) 47 (11.5%)

Other 12 (6.2%) 24 (10.6%) 32 (7.2%) 27 (6.6%)

Missing 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Household income (CAN$)

0–599 9 (4.7%) 21 (9.3%) 50 (11.2%) 66 (16.1%)

600–1199 51 (26.6%) 81 (35.8%) 183 (41.0%) 187 (45.7%)

1200–1799 46 (24.0%) 56 (24.8%) 100 (22.4%) 72 (17.6%)

1800–2399 23 (12.0%) 18 (8.0%) 37 (8.3%) 22 (5.4%)

2400 or more 21 (10.9%) 16 (7.1%) 20 (4.5%) 21 (5.1%)

Missing 42 (21.9%) 34 (15.0%) 56 (12.6%) 41 (10.0%)

Born in Canada

Yes 108 (56.2%) 139 (61.5%) 330 (74.0%) 321 (78.5%)

No 77 (40.1%) 69 (30.5%) 95 (21.3%) 77 (18.8%)

Missing 7 (3.6%) 18 (8.0%) 21 (4.7%) 11 (2.7%)

Ethnicity

White 99 (51.6%) 109 (48.2%) 251 (56.3%) 236 (57.7%)

First Nations/Metis/ Inuit 12 (6.2%) 15 (6.6%) 41 (9.2%) 46 (11.2%)

Visible minority 81 (42.2%) 102 (45.1%) 154 (34.5%) 127 (31.1%)

Missing 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Marital status

Not marrieda 116 (60.4%) 146 (64.6%) 323 (72.4%) 298 (72.9%)

Marrieda 74 (38.5%) 74 (32.7%) 115 (25.8%) 107 (26.2%)

Missing 2 (1.0%) 6 (2.7%) 8 (1.8%) 4 (1.0%)

Dependents

No dependent 93 (48.4%) 120 (53.1%) 234 (52.5%) 232 (56.7%)

one or more dependents 96 (50.0%) 98 (43.4%) 201 (45.1%) 171 (41.8%)

Missing 3 (1.6%) 8 (3.5%) 11 (2.5%) 6 (1.5%)

Physical health (SF12 subscale)

Mean (SD) 47.2 (10.7) 45.7 (11.2) 43.7 (11.3) 42.5 (10.7)

Mental health (SF12 subscale)

Mean (SD) 48.8 (11.5) 44.5 (12.2) 39.6 (11.4) 35.8 (10.8)

Frequency of use of food bankb

0 34 (17.7%) 30 (13.3%) 39 (8.7%) 39 (9.5%)
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As described above in the Methods section, those who
participated in the 6-month follow-up were given a $5
grocery store gift card, and for the subsequent follow-
ups the amount was increased to $10 to encourage
retention due to the 20% attrition seen at 6 months. The
increased incentive appears to have been successful since
the incremental attrition rates at the 12- and 18-month
time points were lower at 2% and 10%, respectively.
In terms of income, which is necessary for purchasing

food, the results fit with what we would expect to find,
as participants with the lowest income were more
heavily represented in the severely food insecure
category. Conversely, participants with CAD$1800 or
more in monthly income were more heavily represented
in the food secure category.
Food insecurity was higher for participants who were

not married and not living with a partner. This may be
because people who are married or live with a partner
share major expenses like rent, and therefore may have
more money for food if they both have incomes. As well,
if one partner loses some or all of their income, the
other partner’s income may ‘cushion’ the economic im-
pact. Lastly, single parents working in the service indus-
try find it problematic to work varied hours for relatively
low wages, and also schedule paid childcare, so they may
not be able to earn sufficient income to maintain their
food security [53].
In terms of gender, the majority of participants in our

study were women (683 total responses in all four waves
by women compared to 502 responses by men). The
greatest disparity was in the moderately food insecure
category, in which there were 38.5% fewer responses
from men than from women. Our regression analysis
found that food insecurity among women in our study
was 0.38 points lower on the 10-point food insecurity
scale (where a lower score means less food insecurity).
The higher proportion of women participants in our

study may have been due to an unintended gender bias
in the recruitment process, or the results above (lower
number of men, but with higher food insecurity than
women) may also reflect sociocultural attitudes that men
should behave stoically and not ask for help except in

dire circumstances. A 2012 study in Montréal, Canada
involved in-depth interviews with 22 men experiencing
poverty, followed by six discussion groups to validate the
results, which suggested that “asking for help can be
diametrically opposed to traditional masculine roles” and
that, when facing a serious problem, men will ask for
help only as a last resort [54].
There were notable differences between the demo-

graphics of the participants in this study and those of
the general population of Ottawa, based on the 2016
Census figures from Statistics Canada. In terms of
education, the census showed that 63.7% of people in
Ottawa had a postsecondary certificate, diploma, or
degree [55], compared to 29.4% of the participants in the
baseline survey. Our result closely matches that of a
2005 study in Toronto, Canada, which found that 27.4%
of people accessing food banks in Toronto had com-
pleted college or university [56]; however, our result is
very different from a US study using national data which
found that less than 8% of people that received assist-
ance from food pantries between 2002 and 2014 had a
college degree (US meaning, similar to university) [57].
The Toronto study found a drastic increase – from 12%
in 1995 to 53% in 2005 – in the percentage of immi-
grants with some college or university education among
immigrants who received assistance from food banks, so
the higher numbers of educated people accessing food
banks in Canada, versus the United States, may reflect
Canadian immigration policy.
We found that participants born in Canada reported

significantly higher food insecurity than those who were
not born in Canada. This may also be due to Canadian
immigration policies, which require people coming to
Canada as immigrants to be skilled or well educated or
to possess a prescribed amount of liquid assets [58].
In terms of income, only 3% of the participants at

baseline reported a monthly household income of $2400
($28,800 per year) or more, compared to 86% of all resi-
dents in the city of Ottawa having an annual household
income of $30,000 or more in 2016 [55]. Although 17%
of the participants in our study did not provide income
information, the results still indicate a huge income gap

Table 2 Demographic Characteristics by Level of Food Security (Using Aggregated Responses from All Four Waves of Data
Collection) (Continued)

Food secure
(N = 192)

Marginally food insecure
(N = 226)

Moderately food insecure
(N = 446)

Severely food insecure
(N = 409)

1 36 (18.8%) 55 (24.3%) 101 (22.6%) 90 (22.0%)

2 39 (20.3%) 38 (16.8%) 79 (17.7%) 86 (21.0%)

3 or more 83 (43.2%) 103 (45.6%) 225 (50.4%) 193 (47.2%)

Missing 0 (0%) 0 (0%) 2 (0.4%) 1 (0.2%)

Notes. ‘Missing’ values refer to unanswered questions within surveys. a‘Married’ includes living with a partner. b‘Frequency of use of food bank’ refers to the
previous 3 months
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between people who visit food banks and other people
in Ottawa.
In terms of ethnicity, 9% of the participants in our

study were Indigenous (First nations, Metis, or Inuit),
which is almost double the 4.6% of people in all of
Ottawa who are Indigenous [55]. This result echoes
the urgent need to address the inequity in food secur-
ity faced by off-reserve Indigenous people in Canada
[59].

Consistent with previous research that found poorer
health was correlated with food insecurity [3–5, 7], we
found the mean perceived physical and mental health
scores to be below the general population mean of 50
points [46] for all of our participants. Moreover, per-
ceived physical and mental health scores both showed
gradients across food insecurity levels, such that health
scores decreased as the severity of food insecurity in-
creased. Participants in the food secure category scored

Table 3 Food Security Trajectories by Food Bank Type: Integrated Within CRC, Offering a Choice Model, and Offering Additional
Programming

Predictors of Food Insecurity
(on HFSSM score)

CRC Choice model Additional programming

Coef. 95% CI Coef. 95% CI Coef. 95% CI

CRC (ref. not in CRC) −.595** [−.993, −.196] – – – –

Choice (ref. hamper model) – – −.534** [−.894, −.174] – –

Additional programming
(ref. no additional programming)

– – – – −.164 [−.518, .191]

Age at baseline −.028** [−.042, −.013] −.028** [−.042, −.013] −.029** [−.044, −.015]

Gender (ref. men)

Women −.384* [−.755, −.014] −.395* [−.765, −.024] −.397* [−.7731, −.021]

Gender diverse .468 [−.555, 1.491] .474 [−.550, 1.498] .596 [−.441, 1.633]

Ethnicity (ref. First Nations)

White .391 [−.218, .999] .357 [−.252, .966] .376 [−.240, .992]

Visible minority .185 [−.311, .681] .159 [−.336, .654] .139 [−.363, .641]

Born in Canada (ref. yes)

No −.572* [−1.107, −.037] −.537* [− 1.070, −.003] −.512 [− 1.052, .0279]

Income (ref. $0–$599)

$600–$1799 −.151 [−.490, .189] −.143 [−.483, .197] −.154 [−.495, .188]

$1800 + −.425 [−.864, .0138] −.411 [−.850, .0278] −.439 [−.880, .001]

Dependents (ref. yes)

No 0.185 [−.153, .5222] .218 [−.120, .555] .193 [−.146, .532]

Marital statusa (ref. married)

Not marrieda −.243 [−.585, .099] −.249 [−.591, .094] −.224 [−.568, .120]

Physical health (PCS) −.038** [−.050, −.026] −.037** [−.049, −.0248] −.037** [−.049, −.0249]

Mental health (MCS) −.051** [−.061, −.040] −.050** [−.061, −.0394] −.050** [−.061, −.039]

Food bank use (ref. Accessed yes)

No .550** [.163, .937] .549** [.158, .932] .541** [.152, .929]

Time (ref. baseline)

6 months −.788** [−1.216, −.359] −.780** [− 1.208, −.351] −.774** [− 1.203, −.345]

12 months −.989** [−1.396, −.583] −.987** [− 1.393, −.581] −.979** [−1.386, −.571]

18 months − 1.090** [− 1.498, −.681] −1.088** [− 1.496, −.680] −1.080** [− 1.488, −.671]

Constant 11.17** [10.02, 12.32] 11.13** [9.98, 12.29] 11.10** [9.93, 12.27]

Random-effects Parameters Estimate 95% CI Estimate 95% CI Estimate 95% CI

SD (_cons) 1.439 [1.300, 1.592] 1.441 [1.303, 1.594] 1.462 [1.323, 1.617]

SD (Residual) 1.367 [1.296, 1.443] 1.367 [1.295, 1.442] 1.366 [1.295, 1.442]

Intraclass correlation 0.53 [0.46–0.58] 0.56 [0.5–0.62] 0.51 [0.44–0.58]

Notes. * indicates p < 0.05. ** indicates p < 0.01. a‘Married’ includes living with a partner
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closest to 50 points, with means of 47.2 for perceived
physical health and 48.8 for perceived mental health,
suggesting that their health was close to that of the
general population.
While previous research has also found evidence of

gradients in mental and physical health according to the
severity of food insecurity [60–65], those studies depended
on national health surveys (i.e., the Canadian Community
Health Survey, and the National Health and Nutrition
Examination Survey in the U.S.) to obtain data on house-
hold food insecurity and did not focus specifically on
people who access food banks. Other studies have found
that less than one quarter of food insecure households in
Canada relied on food banks, and that the people who do
access food banks were not a representative subset of the
food insecure population, having substantially lower in-
comes and higher rates of receiving social assistance bene-
fits than food insecure people who had not accessed food
banks [38, 39]. As such, the examination of perceived
physical and mental health in the current study relates to
a unique subset of the food insecure population. Our find-
ing that the largest proportions of participants across all
waves were in the CAD$600–1199 bracket may reflect
that many of the participants in our study received modest
social assistance benefits as their source of income.
Physical health scores ranged from 47.2 for food se-

cure participants to 42.5 for those who were severely
food insecure. Mental health scores were even lower for
moderately and severely food insecure participants at
39.6 and 35.8, respectively. Since the standard deviation
(SD) of the SF-12 health scores is 10 points, obtaining
mean results that are more than one SD below the aver-
age of 50 points is concerning. In comparison, another
study [66] with a similar sample size of food insecure
adults (n = 325) drawn from a population survey in the
Lower Mississippi Delta in the United States, obtained
mean physical and mental health scores of 45.7 and 46.5,
respectively, using the SF-12 scales. The mean physical
health score falls within the 47.2–42.5 range obtained in
the current study; however, the mean mental health
scores that we obtained were much lower (35.8–39.6,
versus 46.5 in the US study), so this difference suggests
poorer overall mental health for people who rely on food
banks, compared to food insecure people in the general
population. This is in consonance with previously cited
research [38, 39], which reported that people who access
food banks are not a representative subset of all people
who report being food insecure. It is also important to
note that the physical health scores did not differ signifi-
cantly between the four waves of data collection, and
that the mental health scores showed a statistically sig-
nificant, albeit slight improvement.
In this study, we didn’t analyse the associations

between different food banking models and physical and

mental health; however, due to the increasing prevalence
of food banks using novel approaches to providing food
assistance, we believe that future research to examine
possible associations with health is certainly warranted.
The longitudinal reduction in food insecurity that we

observed with food banks integrated in a Community
Resource Centre is consistent with the findings of our
colleague Enns [44] at the 6-month time point. The ini-
tial reduction in the mean food insecurity score was the
most pronounced: 0.79 points out of 10 after 6 months,
compared to a decrease of 0.99 points at 12 months and
1.09 points at 18 months (all compared to baseline). Al-
though the consecutive decreases in the food insecurity
scores seem to indicate further improvements at 12 and
18 months, the differences were not statistically signifi-
cant, so larger studies would be needed to confirm if, in
fact, there is a continued reduction in food security
over time for those who access CRC-type food
banks. In any case, the overall reduction in food in-
security that we observed for people who access
CRC-type food banks is encouraging because they
are also able to access the health and social services
offered by CRCs when they visit the Centre for food
assistance.
We also found a small but significant difference in

food security according to the food distribution model
of the food bank. Across all four waves of data collec-
tion, the proportions of participants were lower in the
moderately and severely food insecure categories if they
accessed food banks using the Choice model, compared
to participants who visited food banks offering food
hampers. Our regression analysis also showed that when
food banks used the Choice model, longitudinal food in-
security was 0.53 less (on the 10-point scale) compared
to food banks that used the hamper approach. This adds
to the findings of the six-month follow-up by Enns [44],
who reported a significant increase in fruit and vegetable
consumption by people who accessed food banks that
employed a Choice model of food distribution. The
Choice model may be especially beneficial for those who
must avoid certain foods for medical reasons (e.g.,
lactose intolerance, low sugar diets for diabetics, gluten
allergy) or for cultural/religious reasons (e.g., avoiding
processed foods that contain animal-based ingredients
such as gelatin and broth, which are not considered ko-
sher or halal). Studies have also shown that people prefer
to choose food items that they need (based on personal
or cultural preferences or dietary requirements) and not
have to throw away food they dislike or cannot use if
they receive a pre-packed box [67, 68]. The benefit of
the choice approach may therefore be threefold: lower
observed levels of food insecurity when the Choice
model is offered, lower levels of waste, and conferring
more dignity on the consumer. However, one drawback
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of the Choice model perceived by people who accessed
choice food pantries was longer line-ups [67].
Finally, we believe it is important to consider that the

food security level measured in this study is the self-
reported level of participants while accessing food banks
(whereas most of the reviewed literature provides food
insecurity data primarily from people who do not rely
on food banks). We found that 63.5% of participants
who described themselves as food secure reported that
they had visited a food bank two or more times in the
previous 3 months (Table 2); since food banks provide
only a few days’ worth of food, it appears that low levels
of food insecurity may be temporarily eased by food
banks. On the other hand, a more disconcerting observa-
tion is that 47.2% of participants in the severely food
insecure category reported this level even after visiting a
food bank three or more times in the previous 3 months.
Similarly, 50.4% of participants in the moderately food
insecure category reported that level after also visiting
food banks three or more times in the previous 3
months. From these results we can see that food banks
may temporarily alleviate food insecurity for some
people, whereas many others remain moderately or
severely food insecure.
Because household food insecurity is, by definition,

due to financial constraints, our findings lend support to
the need for public policy changes, such as increases in
social support payments or implementing a guaranteed
basic income, which several other studies have proposed
[69–72]. In Canada and other high-income countries,
food insecure people with insufficient incomes currently
have to rely on a bureaucratic, costly, and stigmatizing
‘patchwork’ of social assistance programs administered
by different levels of government; because of the short-
comings of existing social safety nets, many researchers
have advocated specifically for a simplified guaranteed
basic income as a more effective solution [73–76].

Limitations
There are several possible limitations to the findings of
this study. First, since the analysis was restricted to one
Canadian city with a high median household income –
$86,451 per year in Ottawa in 2016, versus $70,336 across
all of Canada [55] – it may not be representative of other
physiographic regions in Canada or other countries.
Furthermore, participation was restricted to a conveni-

ence sample of English and French speaking adults; thus,
some members of the population may be inadequately
represented in the sample. Researchers approached par-
ticipants to take part in the survey; as a result, there may
have been bias due to self-selection of volunteers. Recall,
acquiescence response and social desirability biases are
all known to influence survey respondents [77, 78].
Moreover, the data was collected several times over pre-

established observation points in this longitudinal study;
hence, we cannot account for circumstances occurring
in between those time periods. Finally, although the
present study analysed a diverse group of food banking
models, it lacked a comparable sample, specifically one
that was food insecure but did not access food banks.
Without a control group, we cannot be sure that the
results were not due to other factors (i.e., unobserved
or unmeasured covariates).

Strengths
This study addresses a gap in the evaluation of contem-
porary food assistance programs by providing current
data on the associations between food insecurity and
food banking approaches. This study also adds import-
ant evidence on the compromised physical and mental
health of food insecure people who rely on food banks
for assistance. The key strength of this study is that it
helps to fill these gaps by providing longitudinal data,
collected over 18 months, on patterns of food insecurity
over time, and modelling the impact of different food
bank approaches on food insecurity scores.

Conclusion
We found significant reductions in food insecurity for
people who accessed food banks that offered a Choice
model of food distribution and food banks that were
integrated within Community Resource Centres. Although
our results show a small improvement in food security
overall, it is important to note that generally, most partici-
pants still reported moderate or severe food insecurity at
the end of the 18-month study, indicating a clear need for
an effective long-term solution such as a guaranteed in-
come to provide financial stability for people facing food
insecurity in Canada. One positive finding was that the
mean perceived mental health score was slightly higher at
the 18-month point compared to baseline, possibly due to
the small improvement in food security. Since our results
found poor self-reported health among the subset of food
insecure people who access food banks, additional larger
and longitudinal studies that explore and address the
unique health concerns of this population are vitally
needed.

Acknowledgements
We thank the Maple Leaf Food Security Centre for their generous funding of
this project. This project was conducted with the collaboration of the Ottawa
Food Bank and with the staff and volunteers of the participating food banks.
The authors would like to thank the participants and collaborative food bank
partners who dedicated their time to support this study. RW was affiliated
with University of Ottawa at the time the analysis was conducted. She is
currently affiliated with the Public Health Agency of Canada. The content
and views expressed in this article are those of the authors and do not
necessarily reflect those of the Government of Canada”.

Rizvi et al. BMC Public Health          (2021) 21:771 Page 13 of 16



Authors’ contributions
Conceptualization (AE, EK); Data curation (RW, AE, AR); Formal analysis (RW);
Funding acquisition (AE, EK); Investigation (EK, AE, AR); Methodology (AE, EK,
RW); Project administration (EK, AR, AE); Resources (AR, AE); Software (RW);
Supervision (EK); Validation (all authors); Visualization (AR, RW); Roles/Writing -
original draft (AR, RW); Writing - review & editing (all authors). The authors
read and approved the final manuscript.

Funding
This work was supported by a Maple Leaf Centre for Action on Food
Security Learning Hub grant.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval was obtained from the Research Ethics Board of the
University of Ottawa. Written informed consent was obtained from all
participants prior to taking part in the study. All the methods in this study
were carried out in accordance with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1School of Psychology, Faculty of Social Sciences, University of Ottawa, 136
Jean-Jacques Lussier Pvt, Room VNR5015, Vanier Hall, Ottawa, Ontario K1N
6N5, Canada. 2Centre for Surveillance and Applied Research, Public Health
Agency of Canada, Government of Canada, Ottawa, Canada.

Received: 12 January 2021 Accepted: 6 April 2021

References
1. Gundersen C, Tarasuk V, Cheng J, de Oliveira C, Kurdyak P. Food insecurity

status and mortality among adults in Ontario, Canada. PLoS One. 2018;13(8):
e0202642. https://doi.org/10.1371/journal.pone.0202642.

2. Tarasuk V, Mitchell A. Household food insecurity in Canada, 2017–18.
Toronto: Research to identify policy options to reduce food insecurity
(PROOF); 2020. https://proof.utoronto.ca/wp-content/uploads/2020/03/
Household-Food-Insecurity-in-Canada-2017-2018-Full-Reportpdf.pdf

3. Gundersen C, Ziliak JP. Food insecurity and health outcomes. Health Aff
(Millwood). 2015;34(11):1830–9. https://doi.org/10.1377/hlthaff.2015.0645.

4. Ramsey R, Giskes K, Turrell G, Gallegos D. Food insecurity among adults
residing in disadvantaged urban areas: potential health and dietary
consequences. Public Health Nutr. 2012;15(2):227–37. https://doi.org/10.101
7/S1368980011001996.

5. To QG, Frongillo EA, Gallegos D, Moore JB. Household food insecurity is
associated with less physical activity among children and adults in the
U.S. population. J Nutr. 2014;144(11):1797–802. https://doi.org/10.3945/
jn.114.198184.

6. Gucciardi E, Vogt JA, DeMelo M, Stewart DE. Exploration of the relationship
between household food insecurity and diabetes in Canada. Diabetes Care.
2009;32(12):2218–24. https://doi.org/10.2337/dc09-0823.

7. Che J, Chen J. Food insecurity in Canadian households. Health Rep. 2001;
12(4):11–22. https://www150.statcan.gc.ca/n1/pub/82-003-x/2000004/article/
5796-eng.pdf.

8. Tait CA, L’Abbé MR, Smith PM, Rosella LC. The association between food
insecurity and incident type 2 diabetes in Canada: a population-based
cohort study. PLoS One. 2018;13(5):e0195962. https://doi.org/10.1371/journa
l.pone.0195962.

9. Ford ES. Food security and cardiovascular disease risk among adults in the
United States: findings from the National Health and nutrition examination
survey, 2003–2008. Prev Chronic Dis. 2013;10:1. https://doi.org/10.5888/pcd1
0.130244.

10. Schwartz N, Tarasuk V, Buliung R, Wilson K. Mobility impairments and
geographic variation in vulnerability to household food insecurity. Soc Sci
Med. 2019;243:112636. https://doi.org/10.1016/j.socscimed.2019.112636.

11. Kirkpatrick SI, McIntyre L, Potestio ML. Child hunger and long-term adverse
consequences for health. Arch Pediatr Adolesc Med. 2010;164(8):754–62.
https://doi.org/10.1001/archpediatrics.2010.117.

12. McIntyre L, Williams JVA, Lavorato DH, Patten S. Depression and suicide
ideation in late adolescence and early adulthood are an outcome of child
hunger. J Affect Disord. 2013;150(1):123–9. https://doi.org/10.1016/j.jad.2
012.11.029.

13. McIntyre L, Wu X, Kwok C, Patten SB. The pervasive effect of youth self-
report of hunger on depression over 6 years of follow up. Soc Psychiatry
Psychiatr Epidemiol. 2017;52(5):537–47. https://doi.org/10.1007/s00127-01
7-1361-5.

14. Kirkpatrick SI, Tarasuk V. Food insecurity is associated with nutrient
inadequacies among Canadian adults and adolescents. J Nutr. 2008;138(3):
604–12. https://doi.org/10.1093/jn/138.3.604.

15. Leung CW, Epel ES, Willett WC, Rimm EB, Laraia BA. Household food
insecurity is positively associated with depression among low-income
supplemental nutrition assistance program participants and income-
eligible nonparticipants. J Nutr. 2015;145(3):622–7. https://doi.org/10.394
5/jn.114.199414.

16. Boston PQ, Rahman SMM, Brown CP, Lopez IA, Musingo M, Gadio CM. The
Ability of Women to Overcome Household Food Insecurity: Social Support
& Social Networks. Univers J Public Health. 2013;1:166–71. https://doi.org/1
0.13189/ujph.2013.010402.

17. Riches G. Food banks and the welfare crisis. James Lorimer & Company; 1986.
18. Food Banks Canada. HungerCount 2018. Toronto: Food Banks Canada; 2019.

https://foodbankscanada.ca/getmedia/241fb659-05f5-44a2-9cef-56f5f51
db523/HungerCount-2018_FINAL_EN.pdf.aspx?ext=.pdf

19. Holmes E, Black JL, Heckelman A, Lear SA, Seto D, Fowokan A, et al.
“Nothing is going to change three months from now”: a mixed methods
characterization of food bank use in greater Vancouver. Soc Sci Med. 2018;
200:129–36. https://doi.org/10.1016/j.socscimed.2018.01.029.

20. Tarasuk V, Mitchell A, Dachner N. Household Food Insecurity in Canada,
2014. Toronto: Research to identify policy options to reduce food insecurity
(PROOF); 2016. https://proof.utoronto.ca/resources/proof-annual-reports/a
nnual-report-2014/. Accessed 26 Feb 2021

21. Feeding America. Our work. Feeding America 2020. https://www.feedinga
merica.org/our-work/food-bank-network. Accessed 26 Feb 2021.

22. Human Rights Watch. Nothing Left in the Cupboards: Austerity, Welfare
Cuts, and the Right to Food in the UK. Human Rights Watch; 2019.
https://www.hrw.org/sites/default/files/report_pdf/uk0519_web4.pdf.
Accessed 1 Mar 2021.

23. Tarasuk V, Dachner N, Hamelin A-M, Ostry A, Williams P, Bosckei E, et al. A
survey of food bank operations in five Canadian cities. BMC Public Health.
2014;14(1):1234. https://doi.org/10.1186/1471-2458-14-1234.

24. Roncarolo F, Bisset S, Potvin L. Short-term effects of traditional and
alternative community interventions to address food insecurity. PLoS One.
2016;11(3):e0150250. https://doi.org/10.1371/journal.pone.0150250.

25. van der Horst H, Pascucci S, Bol W. The “dark side” of food banks? Exploring
emotional responses of food bank receivers in the Netherlands. Br Food J.
2014;116(9):1506–20. https://doi.org/10.1108/BFJ-02-2014-0081.

26. Middleton G, Mehta K, McNaughton D, Booth S. The experiences and
perceptions of food banks amongst users in high-income countries: An
international scoping review. Appetite. 2018;120:698–708. https://doi.org/1
0.1016/j.appet.2017.10.029.

27. Greater Vancouver Food Bank. Social innovation in food banks: Greater
Vancouver Food Bank; 2016. https://www.icesi.edu.co/blogs/ps15/files/2018/
08/Social-Innovation-Scan-of-Food-Banks.pdf

28. Jones CL, Ksobiech K, Maclin K. “They do a wonderful job of surviving”:
supportive communication exchanges between volunteers and users of a
choice food pantry. J Hunger Environ Nutr. 2019;14(1-2):204–24. https://doi.
org/10.1080/19320248.2017.1337535.

29. Martin KS, Wu R, Wolff M, Colantonio AG, Grady J. A novel food pantry
program: food security, self-sufficiency, and diet-quality outcomes. Am J
Prev Med. 2013;45(5):569–75. https://doi.org/10.1016/j.amepre.2013.06.012.

30. Mukoya MN, McKay FH, Dunn M. Can giving clients a choice in food
selection help to meet their nutritional needs?: investigating a novel food
Bank approach for asylum seekers. J Int Migr Integr. 2017;18(4):981–91.
https://doi.org/10.1007/s12134-017-0515-3.

Rizvi et al. BMC Public Health          (2021) 21:771 Page 14 of 16

https://doi.org/10.1371/journal.pone.0202642
https://proof.utoronto.ca/wp-content/uploads/2020/03/Household-Food-Insecurity-in-Canada-2017-2018-Full-Reportpdf.pdf
https://proof.utoronto.ca/wp-content/uploads/2020/03/Household-Food-Insecurity-in-Canada-2017-2018-Full-Reportpdf.pdf
https://doi.org/10.1377/hlthaff.2015.0645
https://doi.org/10.1017/S1368980011001996
https://doi.org/10.1017/S1368980011001996
https://doi.org/10.3945/jn.114.198184
https://doi.org/10.3945/jn.114.198184
https://doi.org/10.2337/dc09-0823
https://www150.statcan.gc.ca/n1/pub/82-003-x/2000004/article/5796-eng.pdf
https://www150.statcan.gc.ca/n1/pub/82-003-x/2000004/article/5796-eng.pdf
https://doi.org/10.1371/journal.pone.0195962
https://doi.org/10.1371/journal.pone.0195962
https://doi.org/10.5888/pcd10.130244
https://doi.org/10.5888/pcd10.130244
https://doi.org/10.1016/j.socscimed.2019.112636
https://doi.org/10.1001/archpediatrics.2010.117
https://doi.org/10.1016/j.jad.2012.11.029
https://doi.org/10.1016/j.jad.2012.11.029
https://doi.org/10.1007/s00127-017-1361-5
https://doi.org/10.1007/s00127-017-1361-5
https://doi.org/10.1093/jn/138.3.604
https://doi.org/10.3945/jn.114.199414
https://doi.org/10.3945/jn.114.199414
https://doi.org/10.13189/ujph.2013.010402
https://doi.org/10.13189/ujph.2013.010402
https://foodbankscanada.ca/getmedia/241fb659-05f5-44a2-9cef-56f5f51db523/HungerCount-2018_FINAL_EN.pdf.aspx?ext=.pdf
https://foodbankscanada.ca/getmedia/241fb659-05f5-44a2-9cef-56f5f51db523/HungerCount-2018_FINAL_EN.pdf.aspx?ext=.pdf
https://doi.org/10.1016/j.socscimed.2018.01.029
https://proof.utoronto.ca/resources/proof-annual-reports/annual-report-2014/
https://proof.utoronto.ca/resources/proof-annual-reports/annual-report-2014/
https://www.feedingamerica.org/our-work/food-bank-network
https://www.feedingamerica.org/our-work/food-bank-network
https://www.hrw.org/sites/default/files/report_pdf/uk0519_web4.pdf
https://doi.org/10.1186/1471-2458-14-1234
https://doi.org/10.1371/journal.pone.0150250
https://doi.org/10.1108/BFJ-02-2014-0081
https://doi.org/10.1016/j.appet.2017.10.029
https://doi.org/10.1016/j.appet.2017.10.029
https://www.icesi.edu.co/blogs/ps15/files/2018/08/Social-Innovation-Scan-of-Food-Banks.pdf
https://www.icesi.edu.co/blogs/ps15/files/2018/08/Social-Innovation-Scan-of-Food-Banks.pdf
https://doi.org/10.1080/19320248.2017.1337535
https://doi.org/10.1080/19320248.2017.1337535
https://doi.org/10.1016/j.amepre.2013.06.012
https://doi.org/10.1007/s12134-017-0515-3


31. An R, Wang J, Liu J, Shen J, Loehmer E, McCaffrey J. A systematic review of
food pantry-based interventions in the USA. Public Health Nutr. 2019;22(09):
1704–16. https://doi.org/10.1017/S1368980019000144.

32. Aragon MC, Shultz JA, Bush-Kaufman A, Barale K. Low-income respondents’
perceptions about food retail and food pantry shopping environments. J
Hunger Environ Nutr. 2019;14(1-2):110–27. https://doi.org/10.1080/1932024
8.2018.1434097.

33. Chapman D. Healthy food access in Missouri food pantries through
evidence-based intervention. J Hum Sci Ext. 2017;5:1 https://www.
jhseonline.com/article/view/642. Accessed 26 Feb 2021.

34. Martin KS, Redelfs A, Wu R, Bogner O, Whigham L. Offering more than food:
outcomes and lessons learned from a fresh start food pantry in Texas. J
Hunger Environ Nutr. 2019;14(1-2):70–81. https://doi.org/10.1080/19320248.2
018.1512925.

35. Vivian EM, Le J, Ikem P, Tolson Y. Health needs and neighbourhood
concerns of low income households vulnerable to food insecurity. Public
Health. 2014;128(8):743–5. https://doi.org/10.1016/j.puhe.2014.05.005.

36. Caspi CE, Davey C, Friebur R, Nanney MS. Results of a pilot intervention in
food shelves to improve healthy eating and cooking skills among adults
experiencing food insecurity. J Hunger Environ Nutr. 2017;12(1):77–88.
https://doi.org/10.1080/19320248.2015.1095146.

37. Levkoe C, Wakefield S. The community food Centre: creating space for a
just, sustainable, and healthy food system. J Agric Food Syst Community
Dev. 2011;2:249–68. https://doi.org/10.5304/jafscd.2011.021.012.

38. Loopstra R, Tarasuk V. Food Bank usage is a poor Indicator of food
insecurity: insights from Canada. Soc Policy Soc. 2015;14(3):443–55. https://
doi.org/10.1017/S1474746415000184.

39. Tarasuk V, Fafard St-Germain A-A, Loopstra R. The relationship between
food banks and food insecurity: insights from Canada. Volunt Int J
Volunt Nonprofit Org. 2020;31(5):841–52. https://doi.org/10.1007/s11266-
019-00092-w.

40. Depa J, Hilzendegen C, Tinnemann P, Stroebele-Benschop N. An explorative
cross-sectional study examining self-reported health and nutritional status
of disadvantaged people using food banks in Germany. Int J Equity Health.
2015;14(1):141. https://doi.org/10.1186/s12939-015-0276-6.

41. Kaiser ML, Hermsen J. Food acquisition strategies, food security, and health
status among families with children using food pantries. Fam Soc- J
Contemp Soc Serv. 2015;96:83–90.

42. Farahbakhsh J, Hanbazaza M, Ball GDC, Farmer AP, Maximova K, Willows ND.
Food insecure student clients of a university-based food bank have
compromised health, dietary intake and academic quality. Nutr Diet. 2017;
74(1):67–73. https://doi.org/10.1111/1747-0080.12307.

43. Loh S, Knight A, Loopstra R. Working-age adults using food banks in
England have significantly poorer health and higher rates of mental health
conditions than adults in the general population: a cross-sectional
quantitative study. Health Soc Care Community. 2020 Nov 19. https://doi.
org/10.1111/hsc.13226.

44. Enns A. Strategies and experiences in food banks, food insecurity, and
health: a mixed methods investigation. Thesis. Université d’Ottawa,
University of Ottawa. 2020 Dec 1. https://doi.org/10.20381/ruor-25753.

45. Bickel G, Nord M, Price C, Hamilton W, Cook J. Guide to measuring
household food security, revised 2000. Alexandria: Food and Nutrition
Service, United States Department of Agriculture; 2000. https://fns-prod.a
zureedge.net/sites/default/files/FSGuide.pdf

46. Ware J, Kosinski M, Keller SD. A 12-item short-form health survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34(3):220–33. https://doi.org/10.1097/00005650-199603000-00003.

47. Chum A, Skosireva A, Tobon J, Hwang S. Construct validity of the SF-12v2
for the homeless population with mental illness: An instrument to measure
self-reported mental and physical health. PLoS One. 2016;11(3):e0148856.
https://doi.org/10.1371/journal.pone.0148856.

48. Larson CO. Use of the SF-12 instrument for measuring the health of
homeless persons. Health Serv Res. 2002;37(3):733–50. https://doi.org/1
0.1111/1475-6773.00046.

49. Noble WS. How does multiple testing correction work? Nat Biotechnol.
2009;27(12):1135–7. https://doi.org/10.1038/nbt1209-1135.

50. Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using
Stata. STATA press; 2008.

51. Carlson SJ, Andrews MS, Bickel GW. Measuring food insecurity and hunger
in the United States: development of a national benchmark measure and

prevalence estimates. J Nutr. 1999;129(2S Suppl):510S–6S. https://doi.org/1
0.1093/jn/129.2.510S.

52. Black JL, Seto D. Examining patterns of food Bank use over twenty-five years
in Vancouver, Canada. Volunt Int J Volunt Nonprofit Org. 2020;31(5):853–69.
https://doi.org/10.1007/s11266-018-0039-2.

53. Coleman-Jensen AJ. Working for peanuts: nonstandard work and food
insecurity across household structure. J Fam Econ Iss. 2011;32(1):84–97.
https://doi.org/10.1007/s10834-010-9190-7.

54. Dupéré S, O’Neill M, De Koninck M. Why men experiencing deep
poverty in Montréal avoid using health and social Services in Times of
crisis. J Health Care Poor Underserved. 2012;23(2):781–96. https://doi.
org/10.1353/hpu.2012.0071.

55. Statistics Canada. Data tables, 2016 Census. 2017. https://www12.sta
tcan.gc.ca/census-recensement/2016/dp-pd/dt-td/index-eng.cfm.
Accessed 16 Mar 2021.

56. Lightman ES, Mitchell A, Herd D. Globalization, precarious work, and the
food Bank. J Sociol Soc Welf. 2008;35:9–28 https://scholarworks.wmich.edu/
cgi/viewcontent.cgi?article=3329&context=jssw.

57. Heflin C, Price A. Food pantry assistance and the great recession. J Hunger
Environ Nutr. 2019;14(1-2):225–39. https://doi.org/10.1080/19320248.201
8.1434099.

58. Government of Canada. Proof of funds – Skilled immigrants (Express Entry).
aem. 2007. https://www.canada.ca/en/immigration-refugees-citizenship/
services/immigrate-canada/express-entry/documents/proof-funds.html.
Accessed 15 Mar 2021.

59. Willows ND, Veugelers P, Raine K, Kuhle S. Prevalence and
sociodemographic risk factors related to household food security in
Aboriginal peoples in Canada. Public Health Nutr. 2009;12(8):1150–6. https://
doi.org/10.1017/S1368980008004345.

60. Gregory CA, Coleman-Jensen A. Food insecurity, chronic disease, and health
among working-age adults: United States Department of Agriculture; 2017.
https://doi.org/10.22004/ag.econ.261813.

61. Jessiman-Perreault G, McIntyre L. The household food insecurity gradient
and potential reductions in adverse population mental health outcomes in
Canadian adults. SSM - Popul Health. 2017;3:464–72. https://doi.org/10.1016/
j.ssmph.2017.05.013.

62. Parker ED, Widome R, Nettleton JA, Pereira MA. Food security and metabolic
syndrome in U.S. adults and adolescents: findings from the National Health
and nutrition examination survey, 1999–2006. Ann Epidemiol. 2010;20(5):
364–70. https://doi.org/10.1016/j.annepidem.2010.02.009.

63. Tarasuk V, Cheng J, de Oliveira C, Dachner N, Gundersen C, Kurdyak P.
Association between household food insecurity and annual health care
costs. CMAJ. 2015;187(14):E429–36. https://doi.org/10.1503/cmaj.150234.

64. Seligman HK, Laraia BA, Kushel MB. Food insecurity is associated with
chronic disease among low-income NHANES participants. J Nutr. 2010;
140(2):304–10. https://doi.org/10.3945/jn.109.112573.

65. Tarasuk V, Mitchell A, McLaren L, McIntyre L. Chronic physical and mental
health conditions among adults may increase vulnerability to household
food insecurity. J Nutr. 2013;143:1785–93. https://academic.oup.com/jn/a
rticle/143/11/1785/4571730. Accessed 26 Feb 2021. https://doi.org/10.3945/
jn.113.178483.

66. Stuff JE, Casey PH, Szeto KL, Gossett JM, Robbins JM, Simpson PM, et al.
Household food insecurity is associated with adult health status. J Nutr.
2004;134(9):2330–5. https://doi.org/10.1093/jn/134.9.2330.

67. Remley DT, Zubieta AC, Lambea MC, Quinonez HM, Taylor C. Spanish- and
English-speaking client perceptions of choice food pantries. J Hunger
Environ Nutr. 2010;5(1):120–8. https://doi.org/10.1080/19320240903574387.

68. Kuhls JP. Current food usage patterns, habits, and preferences of food
pantry clients in Central Ohio: The Ohio State University; 2011. https://etd.
ohiolink.edu/apexprod/rws_olink/r/1501/10?clear=10&p10_accession_num=
osu1316624056#abstract-files. Accessed 17 Jan 2021

69. Dachner N, Tarasuk V. Tackling household food insecurity: An essential goal
of a national food policy. Can Food Stud Rev Can Études Sur Aliment. 2018;
5:230–47. https://doi.org/10.15353/cfs-rcea.v5i3.278.

70. Gundersen C, Kreider B, Pepper J, Tarasuk V. Food assistance programs and
food insecurity: implications for Canada in light of the mixing problem.
Empir Econ. 2017;52(3):1065–87. https://doi.org/10.1007/s00181-016-1191-4.

71. McIntyre L, Patterson PB, Mah CL. The application of “valence” to the
idea of household food insecurity in Canada. Soc Sci Med 1982. 2019;
220:176–83.

Rizvi et al. BMC Public Health          (2021) 21:771 Page 15 of 16

https://doi.org/10.1017/S1368980019000144
https://doi.org/10.1080/19320248.2018.1434097
https://doi.org/10.1080/19320248.2018.1434097
https://www.jhseonline.com/article/view/642
https://www.jhseonline.com/article/view/642
https://doi.org/10.1080/19320248.2018.1512925
https://doi.org/10.1080/19320248.2018.1512925
https://doi.org/10.1016/j.puhe.2014.05.005
https://doi.org/10.1080/19320248.2015.1095146
https://doi.org/10.5304/jafscd.2011.021.012
https://doi.org/10.1017/S1474746415000184
https://doi.org/10.1017/S1474746415000184
https://doi.org/10.1007/s11266-019-00092-w
https://doi.org/10.1007/s11266-019-00092-w
https://doi.org/10.1186/s12939-015-0276-6
https://doi.org/10.1111/1747-0080.12307
https://doi.org/10.1111/hsc.13226
https://doi.org/10.1111/hsc.13226
https://doi.org/10.20381/ruor-25753
https://fns-prod.azureedge.net/sites/default/files/FSGuide.pdf
https://fns-prod.azureedge.net/sites/default/files/FSGuide.pdf
https://doi.org/10.1097/00005650-199603000-00003
https://doi.org/10.1371/journal.pone.0148856
https://doi.org/10.1111/1475-6773.00046
https://doi.org/10.1111/1475-6773.00046
https://doi.org/10.1038/nbt1209-1135
https://doi.org/10.1093/jn/129.2.510S
https://doi.org/10.1093/jn/129.2.510S
https://doi.org/10.1007/s11266-018-0039-2
https://doi.org/10.1007/s10834-010-9190-7
https://doi.org/10.1353/hpu.2012.0071
https://doi.org/10.1353/hpu.2012.0071
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/dt-td/index-eng.cfm
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/dt-td/index-eng.cfm
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=3329&context=jssw
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=3329&context=jssw
https://doi.org/10.1080/19320248.2018.1434099
https://doi.org/10.1080/19320248.2018.1434099
https://www.canada.ca/en/immigration-refugees-citizenship/services/immigrate-canada/express-entry/documents/proof-funds.html
https://www.canada.ca/en/immigration-refugees-citizenship/services/immigrate-canada/express-entry/documents/proof-funds.html
https://doi.org/10.1017/S1368980008004345
https://doi.org/10.1017/S1368980008004345
https://doi.org/10.22004/ag.econ.261813
https://doi.org/10.1016/j.ssmph.2017.05.013
https://doi.org/10.1016/j.ssmph.2017.05.013
https://doi.org/10.1016/j.annepidem.2010.02.009
https://doi.org/10.1503/cmaj.150234
https://doi.org/10.3945/jn.109.112573
https://academic.oup.com/jn/article/143/11/1785/4571730
https://academic.oup.com/jn/article/143/11/1785/4571730
https://doi.org/10.3945/jn.113.178483
https://doi.org/10.3945/jn.113.178483
https://doi.org/10.1093/jn/134.9.2330
https://doi.org/10.1080/19320240903574387
https://etd.ohiolink.edu/apexprod/rws_olink/r/1501/10?clear=10&p10_accession_num=osu1316624056#abstract-files
https://etd.ohiolink.edu/apexprod/rws_olink/r/1501/10?clear=10&p10_accession_num=osu1316624056#abstract-files
https://etd.ohiolink.edu/apexprod/rws_olink/r/1501/10?clear=10&p10_accession_num=osu1316624056#abstract-files
https://doi.org/10.15353/cfs-rcea.v5i3.278
https://doi.org/10.1007/s00181-016-1191-4


72. Loopstra R, Dachner N, Tarasuk V. An exploration of the unprecedented
decline in the prevalence of household food insecurity in Newfoundland
and Labrador, 2007–2012. Can Public Policy. 2015;41(3):191–206. https://doi.
org/10.3138/cpp.2014-080.

73. Emery JCH, Fleisch V, McIntyre L. How a guaranteed annual income could
put food banks out of business. SSRN scholarly paper. Rochester: Social
Science Research Network; 2013. https://papers.ssrn.com/abstract=2369535.
Accessed 3 Mar 2021

74. Pereira R. Economic security in the twenty-first century: how
guaranteed annual income (GAI) confronts multiple imperatives. Homo
Econ. 2014;31:159–79.

75. Koebel K, Pohler D. Expanding the Canada workers benefit to design a
guaranteed basic income. Can Public Policy. 2019;45(3):283–309. https://doi.
org/10.3138/cpp.2019-016.

76. Reed H, Lansley S. Universal basic income: An idea whose time has come?
Compass London; 2016. http://pinguet.free.fr/rucompass.pdf.

77. Sjöström O, Holst D. Validity of a questionnaire survey: response patterns in
different subgroups and the effect of social desirability. Acta Odontol Scand.
2002;60(3):136–40. https://doi.org/10.1080/000163502753740133.

78. Holtgraves T. Social desirability and self-reports: testing models of socially
desirable responding. Personal Soc Psychol Bull. 2004;30(2):161–72. https://
doi.org/10.1177/0146167203259930.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Rizvi et al. BMC Public Health          (2021) 21:771 Page 16 of 16

https://doi.org/10.3138/cpp.2014-080
https://doi.org/10.3138/cpp.2014-080
https://papers.ssrn.com/abstract=2369535
https://doi.org/10.3138/cpp.2019-016
https://doi.org/10.3138/cpp.2019-016
http://pinguet.free.fr/rucompass.pdf
https://doi.org/10.1080/000163502753740133
https://doi.org/10.1177/0146167203259930
https://doi.org/10.1177/0146167203259930

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study aims
	Study design
	Participants and setting
	Survey questionnaire design
	Statistical analysis
	Modelling food insecurity

	Main outcome measure
	Main variables of interest
	Covariates
	Sample size and attrition

	Results
	Descriptive statistics
	Sample characteristics in each wave of data collection
	Food security
	Frequency of food Bank use in the previous 3 months
	Perceived physical and mental health
	Descriptive statistics by levels of food security

	Contingency analysis
	Longitudinal regression models

	Discussion
	Limitations
	Strengths

	Conclusion
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

