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Abstract
Objective: To determine the relationship between household food insecurity status over a 12-month period and adults’ use
of publicly funded health care services in Ontario for mental health reasons during this period.
Methods: Data for 80,942 Ontario residents, 18 to 64 years old, who participated in the Canadian Community Health Survey
in 2005, 2007-2008, 2009-2010, or 2011-2012 were linked to administrative health care data to determine individuals’ hospitalizations, emergency department visits, and visits to psychiatrists and primary care physicians for mental health reasons.
Household food insecurity over the past 12 months was assessed using the Household Food Security Survey Module. Logistic
regression models were used to estimate the odds of mental health service utilization in the past 12 months by household food
insecurity status, adjusting for sociodemographic factors and prior use of mental health services.
Results: In our fully adjusted models, in comparison to food-secure individuals, the odds of any mental health care service utilization over the past 12 months were 1.15 (95% confidence interval [CI], 1.04 to 1.29) for marginally food-insecure individuals, 1.39
(95% CI, 1.19 to 1.42) for moderately food-insecure individuals, and 1.50 (95% CI, 1.35 to 1.68) for severely food-insecure individuals. A similar pattern persisted across individual types of services, with odds of utilization highest with severe food insecurity.
Conclusions: Household food insecurity status is a robust predictor of mental health service utilization among working-age
adults in Ontario. Policy interventions are required to address the underlying causes of food insecurity and the particular
vulnerability of individuals with mental illness.
Abrégé
Objectif : Déterminer la relation entre l’état de l’insécurité alimentaire des ménages sur une période de 12 mois et l’utilisation
par les adultes des services de santé financés par l’État en Ontario pour des raisons de santé mentale durant cette période.
Méthodes : Les données de 80 942 résidents de l’Ontario, de 18 à 64 ans, qui ont participé à l’Enquête sur la santé dans les
collectivités canadiennes en 2005, 2007-2008, 2009-2010, ou 2011-2012 ont été couplées aux données administratives de la
santé pour déterminer les hospitalisations individuelles, les visites aux services d’urgence, et les visites aux psychiatres et aux
médecins des soins de première ligne pour des raisons de santé mentale. L’insécurité alimentaire des ménages a été évaluée au
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cours des 12 derniers mois à l’aide du Module d’enquête sur la sécurité alimentaire des ménages. Des modèles de régression
logistique multinomiale ont servi à estimer les probabilités de l’utilisation des services pour la santé mentale dans les 12
derniers mois au moyen de l’état d’insécurité alimentaire des ménages, en ajustant pour les facteurs sociodémographiques et
l’utilisation antérieure des services de santé mentale.
Résultats : Dans nos modèles pleinement ajustés, en comparaison avec les personnes ayant une sécurité alimentaire, les
probabilités d’une utilisation des services de santé mentale au cours des 12 derniers mois étaient de 1,15 (IC à 95 % 1,04 à
1,29) pour les personnes ayant une insécurité alimentaire marginale, de 1,39 (IC à 95 % 1,19 à 1,42) pour les personnes ayant
une insécurité alimentaire modérée, et de 1,50 (IC à 95 % 1,35 à 1,68) pour les personnes ayant une insécurité alimentaire
grave. Un modèle semblable persistait dans les types de services individuels, les probabilités d’utilisation étant plus élevées
pour l’insécurité alimentaire grave.
Conclusions : L’état d’insécurité alimentaire des ménages est un prédicteur robuste de l’utilisation des services de santé
mentale chez les adultes en âge de travailler en Ontario. Des interventions politiques sont nécessaires pour s’attaquer aux
causes sous-jacentes de l’insécurité alimentaire et de la vulnérabilité particulière des personnes souffrant de maladie mentale.
Keywords
food insecurity, mental health services, ontario

Introduction
Household food insecurity (inadequate or insecure access to
food because of financial constraints) is a serious public
health problem in many affluent nations, including Canada.
In 2012, the most recent year for which national data are
available, 12.6% of Canadian households experienced some
food insecurity.1 Food insecurity is a potent marker of nutritional inequities in Canada,2-4 but the associations between
food insecurity and health extend far beyond nutritional vulnerability. In Canada, experiences of hunger in childhood or
youth have been linked to the subsequent development of a
variety of chronic conditions, including asthma and depression.5-7 Among Canadian adults, measures of household
food insufficiency and food insecurity have been associated
with multiple indicators of chronic disease and poor health8-11
and increased health care utilization.2,12
The association between household food insecurity and
mental illness is particularly strong, with analyses of Canadian population survey data revealing substantially higher
odds of mood and anxiety disorders,13-15 signs and symptoms
of depression,14 and suicidal ideation,14,16 among adults in
food-insecure households, independent of other sociodemographic predictors of poor health. Similar associations have
been reported in the United States,17-26 United Kingdom,27,28
Australia,29 New Zealand,30 and globally.31 Studies of specific patient populations (e.g., type 2 diabetes, HIV, hepatitis
C) have also reported strong associations between depression
and food insecurity.32-35 The relationship appears to be
graded, with the probability of mental health problems rising
with the severity of household food insecurity.11,14-16,23,34,36
For example, 9% of food-secure adults (18-64 years) in the
2007-2008 Canadian Community Health Survey (CCHS)
reported diagnosis of a mood or anxiety disorder, but this rose
to 16% with marginal food insecurity, 22% with moderate
food insecurity, and 40% with severe food insecurity.11
While the existing research suggests that mental health
problems are common among adults affected by household

food insecurity, almost all of this evidence has been drawn
from self-reports of mental health status. One exception is a
recent UK study using primary care records to chart higher
rates of common mental disorders among food-insecure
women in the perinatal period.28 Objective measures of morbidity are needed to fully understand the burden of mental
illness associated with household food insecurity in Canada.
Using linked survey and administrative health care data from
a large population-based sample of adults in Ontario, this
study was undertaken to determine the relationship between
household food insecurity status over a 12-month period and
adults’ use of publicly funded health care services for mental
health reasons during this period.

Methods
Data Sources
This study made use of data from 4 cycles of Statistics Canada’s
CCHS, conducted in 2005, 2007-2008, 2009-2010, and
2011-2012.37 Statistics Canada conducts the CCHS to provide regular and timely estimates of health determinants,
health status, and health system use for individuals, 12 years
of age and older, living in private dwellings across Canada.
Data from CCHS were linked to administrative health care
data that have been uniquely encoded and housed at the Institute for Clinical Evaluative Sciences in Toronto, Ontario, for
all respondents who gave permission to have their survey data
linked. This included 83% of respondents in the 4 cycles of
CCHS used. We used the Canadian Institute for Health Information Discharge Abstract Database, Ontario Mental Health
Reporting System, National Ambulatory Care Reporting System, and Ontario Health Insurance Plan claims. To identify
health service utilization that was specifically for reasons of
mental health, we used the diagnostic groupings developed for
the Mental Health and Addictions Scorecard and Evaluation
Framework Baseline Scorecard for inpatient and emergency
department visits38 and the modified validated algorithm for
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Table 1. Summary of Administrative Health Care Databases Used to Identify Health Service Utilization for Mental Health Reasons.
Database

Setting

Description

Diagnostic Codes for Mental Health Visits

The OMHRS collects, ,analyzes and reports All main diagnoses except for DSM-IV 290.x.
Mental health
or 294.x (excludes dementia)
on information about individuals admitted
inpatient
to designated adult mental health beds in
hospitalizations
Ontario. Some mental health patients are
still in inpatient acute beds (CIHI-DAD).
Acute inpatient
The CIHI-DAD is a national database that Main diagnosis using ICD-10-CA: F04 to F99
Canadian Institute for
(excludes dementia) and using ICD-9:
hospitalizations
contains demographic, clinical, and
Health Information
291.x to 319.x, except 290.x. or 294.x
administrative data for inpatient hospital
Discharge Abstract
(excludes dementia)
admissions.
Database (CIHI-DAD)
The NACRS contains data for all emergency Main diagnosis using ICD-10-CA: F04 to F99
National Ambulatory Care Emergency
department visits.
(excludes dementia) and using ICD-9: 291.x
department
Reporting System
to 319.x, except 290.x. or 294.x (excludes
visits
(NACRS)
dementia), or secondary diagnosis of selfharm using ICD-10-CA: X60-X84, Y10Y19, Y28, and using ICD-9: E95
Any outpatient OHIP visit/consult to a
The OHIP data cover all services and
Ontario Health Insurance Outpatient and
psychiatrist
procedures provided by health care
Plan (OHIP)
physician
Any outpatient OHIP visit/consult to a general
providers who can claim under OHIP
services
practitioner with a mental health diagnostic
(e.g., physicians, laboratory services).
code (295, 296, 297, 298, 300, 301, 302,
306, 309, 311, 303, 304, 897, 898, 899, 900,
901, 902, 904, 905, 906, 909)
Ontario Mental Health
Reporting System
(OMHRS)

outpatient visits,39 which includes indicators focused predominantly on care provided in outpatient physician and acute
care settings. These data sets and the diagnostic codes applied
to each data set to identify service utilization for mental health
reasons are described in Table 1.

Population
Our initial linked sample comprised 87,387 individuals,
18 years and older, living in the province of Ontario and with
a valid Ontario health insurance number during the 4 years
prior to their CCHS interview. The exclusion of individuals
without a valid health insurance number for the entire period
(n ¼ 2489) and those with missing data on food insecurity
status or any sociodemographic covariate (n ¼ 3956) resulted
in a final analytic sample of 80,942 individuals. If an individual was a respondent in more than 1 cycle of CCHS (n ¼ 937),
only their first record was included in this study.
To minimize the loss of sample due to missing data on
household income (a problem affecting 16.8% of respondents), data on neighborhood-level income quintiles were
derived by linking 2006 census data to individuals’ residential
postal code data. Statistics Canada has adjusted income for
household size and community size such that each community
would be expected to have 20% of its population in each
income quintile. This ecological proxy methodology has been
found to reliably estimate household income quintile.40

Measures
Household food security status and sociodemographic characteristics were derived from the CCHS. Household food

insecurity over the past 12 months was assessed using the
Household Food Security Survey Module, a validated, 18item scale41 (Appendix A). The conditions assessed range
from experiences of anxiety that food will run out before
household members have money to buy more, to modifying
the amount of food consumed, experiencing hunger, and
going whole days without eating. We applied Health Canada’s classification scheme to define moderate and severe
household food insecurity.41 Respondents with no affirmative responses were considered “food secure,” while those
with 1 affirmative response were considered “marginally
food insecure.” (Details of the classification scheme are presented in Appendix B.)
Outcomes included outpatient visits to psychiatrists and
primary care physicians for a mental health reason and emergency department visits and hospital admissions for which
the main diagnosis was a mental health problem (Table 1).
Because the majority of the individuals in our sample made
no use of health care services for mental health reasons over
the past 12 months, service use was coded as a dichotomous
variable, with use defined as 1 or more visits or hospital
admissions.

Statistical Analyses
Sample characteristics were described using means and proportions. (See Supplementary Tables S1 and S2 for a comparison of characteristics of the analytic sample with
respondents excluded due to missing data.) Linear trend and
chi-square tests were performed to examine the association
between each covariate and food insecurity status. Linear
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trend tests were conducted to determine the association
between the number of adults with hospitalizations, emergency department visits, psychiatrist visits, and visits to primary care physicians for a mental health reason and
household food insecurity status.
Binary logistic regression models were used to estimate
the odds of mental health service utilization (considering any
service utilization as well as the 4 specific types of service
utilization described above) in the 12 months prior to the
CCHS interview by household food insecurity status over
this period. Models were adjusted for age, sex, and sociodemographic characteristics previously identified as significant predictors of household food insecurity status and
mental health.11,42 These variables included respondent’s
education, respondent’s immigration status (defined as
Canadian born or not), household structure, number of adults
and number of children younger than 18 years living in the
household, household income (represented by neighborhood
income quintile at the census tract level), main source of
household income, homeownership, and urban versus rural
residence.
To differentiate health care utilization for mental health
reasons in the past 12 months that reflects continued care for
chronic mental health problems from that which is indicative
of heightened health care needs associated with household
food insecurity in the current year, we reran the regression
models described above, including binary variables to indicate service utilization for mental health reasons in each of
the 3 prior years.
Because Canadian population studies have repeatedly
documented substantially higher rates of mood and anxiety
disorders among women than men in food-insecure households,11,13,15,36 we repeated the aforementioned logistic
regression analyses of mental health care utilization, including an interaction term to test whether the observed associations between food insecurity and mental health care
utilization differed by sex. No model yielded a statistically
significant interaction (P > 0.05). To confirm that the relationship between food insecurity and mental health care utilization was similar for men and women, we repeated the
logistic regression analysis of any health care utilization for
mental health reasons, stratifying by sex.
An alpha level of P < 0.05 was used to test for significance, and all tests were 2-sided.

Results
The mean age of participants was 42.7 years, and 53.7%
were female (Table 2). The prevalence of household food
insecurity in the study sample was 12.1%, with 3.7% marginally food insecure, 5.2% moderately food insecure, and 3.1%
severely food insecure. When stratified by household food
insecurity status, participants differed significantly in age,
sex, household composition, education, home ownership,
income, main income source, and urban versus rural area
of residence. Adults in food-insecure households were much
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more likely to rent rather than own their dwellings, to be
reliant on social assistance, and to be either unattached and
living alone or to be lone parents.
In the past 12 months, 17.2% of participants received
some form of health care for mental health reasons, with
similar rates of utilization in each of the prior 3 years
(Table 3). The proportion of participants using mental health
services in the past 12 months rose significantly, with
increasing severity of household food insecurity, irrespective
of the type of health service considered. Whereas 40.4% of
adults in severely food-insecure households had received
some treatment for mental health reasons in the past
12 months, only 15.6% of adults in food-secure households
had received such treatment. Similar trends were observed in
mental health care service utilization in the 3 preceding
years. Whereas 25.2% of food secure adults had used mental
health care services in the past 12 months and prior 3 years,
this proportion rose to 28.5% among the marginally food
insecure, 37.6% among the moderately food insecure, and
42.9% among the severely food insecure.
When the rates of health service utilization among adults
in food-insecure households were considered relative to the
total number of adults seeking care for mental health problems, the food insecure comprised 37.9% of all adults hospitalized, 34.9% of those treated in an emergency
department, 27.2% of those who saw a psychiatrist, and
20.0% of those who saw a family physician or general practitioner for mental health reasons in the course of the year
(Figure 1). The disproportionate use of health services by
adults in severely food-insecure households was particularly
notable; 1 in 5 of adults hospitalized because of mental
illness fell into this category.
After adjusting for sociodemographic variables, adults in
severely food-insecure households had 2.16 times the odds
(95% confidence interval [CI], 1.97 to 2.36) of using any
mental health care service over the past 12 months compared
with those in food-secure households (Table 4). Moderate
food insecurity was associated with 1.61 times the odds
(95% CI, 1.49 to 1.73) and marginal food insecurity with
1.23 times the odds (95% CI, 1.12 to 1.35) of using any
mental health care service. When individuals’ use of mental
health care services in the prior 3 years was taken into
account, the odds ratios were attenuated, but all remained
statistically significant. (See Supplementary Table S3 for the
full models.) When this analysis was repeated, stratified by
sex, the associations between use of any mental health care
service and severity of food insecurity were fairly similar for
men and women, but marginal food insecurity was not significantly associated with mental health care utilization
among men (Supplementary Table S4).
Considering individuals’ use of specific mental health
care services, those in severely food-insecure households
had significantly higher odds of being hospitalized and having visited an emergency department, primary care physician, or psychiatrist when compared with the food secure
(Table 4). Adjusting for individuals’ use of mental health
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Table 2. Sample Characteristics.
Household Food Insecurity Status

n
Survey cycle, n (%)
2005
2007-2008
2009-2010
2011-2012
Sex
Male
Female
Age at interview, years, mean (SD)
Respondent’s education, n (%)
<Secondary school graduate
Secondary school completion
Some postsecondary
Postsecondary graduate
Housing tenure, n (%)
Does not own dwelling
Owns dwelling
Main source of income, n (%)
Wages, salaries or self employed
Seniors income, dividends, interest
Employment Insurance, workers’ compensation
Social assistance
Other or none
Living arrangement, n (%)
Unattached, living alone
Unattached, living with others
Couple, no children
Couple, children
Lone parent
Other
Number of children younger than 18 years,
mean (SD)
Number of adults, mean (SD)
Neighborhood income quintile, n (%)
1
2
3
4
5
Rural/urban residence, n (%)
Urban
Rural
Immigrant, n (%)
No
Yes

All

Secure

80,942

71,254

21,315
21,418
19,856
18,353

(26.3)
(26.5)
(24.5)
(22.7)

18,609 (26.1)
18,927 (26.6)
17,521 (24.6)
16,197 (22.7)

Marginal Food Moderate Food Severe Food
Insecurity
Insecurity
Insecurity P Valuea
3000
852
806
658
684

(28.4)
(26.9)
(21.9)
(22.8)

4214
1196
1029
1027
962

(28.4)
(24.4)
(24.4)
(22.8)

2474
658
656
650
510

(26.6)
(26.5)
(26.3)
(20.6)

37,474 (46.3) 33,645 (47.2)
43,468 (53.7) 37,609 (52.8)
42.7 (13.6)
43.0 (13.6)

1257 (41.9)
1743 (58.1)
38.8 (13.2)

1640 (38.9)
2574 (61.1)
40.3 (13.2)

932 (37.7) <0.0001
1542 (62.3)
41.9 (12.7) 0.0360

8774
15,987
6229
49,952

480
677
319
1524

893
947
407
1967

622
487
259
1106

(10.8) 6779 (9.5)
(19.8) 13,876 (19.5)
(7.7)
5224 (7.4)
(61.7) 45,355 (63.7)

(16.0)
(22.6)
(10.6)
(50.8)

(21.2)
(22.5)
(9.7)
(46.7)

(25.1)
(19.7)
(10.5)
(44.7)

<0.0001
<0.0001
<0.0001
<0.0001

17,373 (21.5) 11,972 (16.8)
63,569 (78.5) 59,282 (83.2)

1247 (41.6)
1753 (58.4)

2383 (56.5)
1831 (43.5)

1771 (71.6) <0.0001
703 (28.4)

66,725
8507
1107
2674
1929

(82.4) 60,733 (85.2)
(10.5) 7627 (10.7)
(1.4)
731 (1.0)
(3.3)
909 (1.3)
(2.4)
1254 (1.8)

2284
235
93
248
140

(76.1)
(7.8)
(3.1)
(8.3)
(4.7)

2640
391
162
691
330

(62.6)
(9.3)
(3.8)
(16.4)
(7.8)

1068
254
121
826
205

(43.2) <.0001
(10.3) 0.0007
(4.9) <0.0001
(33.4) <0.0001
(8.3) <0.0001

16,722 (20.7) 13,530 (19.0)
2534 (3.1)
2038 (2.9)
23,395 (28.9) 21,966 (30.8)
28,085 (34.7) 25,587 (35.9)
6219 (7.7)
4693 (6.6)
3987 (4.9)
3440 (4.8)
0.5 (0.9)
0.5 (0.9)

689
152
483
1065
408
203
0.8

(23.0)
(5.1)
(16.1)
(35.5)
(13.6)
(6.8)
(1.1)

1316 (31.2)
212 (5.0)
644 (15.3)
1094 (26.0)
700 (16.6)
248 (5.9)
0.7 (1.1)

1187
132
302
339
418
96
0.5

(48.0)
(5.3)
(12.2)
(13.7)
(16.9)
(3.9)
(0.9)

2.1 (0.9)
15,408
16,080
16,617
16,700
16,137

(19.0)
(19.9)
(20.5)
(20.6)
(19.9)

2.1 (0.9)
12,129 (17.0)
13,850 (19.4)
14,824 (20.8)
15,328 (21.5)
15,123 (21.2)

2.0 (0.9)
818
688
631
489
374

(27.3)
(22.9)
(21.0)
(16.3)
(12.5)

1.8 (0.9)
1434
987
771
598
424

(34.0)
(23.4)
(18.3)
(14.2)
(10.1)

1.5 (0.7)
1027
555
391
285
216

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.1641
0.0002
<0.0001

(41.5)
(22.4)
(15.8)
(11.5)
(8.7)

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

63,839 (78.9) 56,071 (78.7)
17,103 (21.1) 15,183 (21.3)

2391 (79.7)
609 (20.3)

3366 (79.9)
848 (20.1)

2011 (81.3)
463 (18.7)

0.0003

67,355 (83.2) 59,295 (83.2)
13,587 (16.8) 11,959 (16.8)

2415 (80.5)
585 (19.5)

3471 (82.4)
743 (17.6)

2174 (87.9)
300 (12.1)

0.0078

a
Tests for linear trend (analysis of variance for continuous variables, Cochran-Armitage test for categorical variables) across all 4 levels of food insecurity
status.

care services in the prior 3 years resulted in an attenuation of
the observed odds, but all remained statistically significant.
Moderate food insecurity was associated with significantly
higher odds of having visited an emergency department,
primary care physician, or psychiatrist, but the latter finding

lost statistical significance when adjusted for mental health
service utilization in the prior 3 years. Compared with those
who were food secure, adults in marginally food-insecure
households had only a significantly higher odds of seeing a
psychiatrist or primary care physician for mental health
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Table 3. Mental Health Care Utilization in Past 12 Months (Concurrent with Measure of Food Insecurity Status) and 3 Years Prior, n (%).
Total Sample, Food Secure,
N ¼ 80,942 n ¼ 71,254
Hospitalization in past 12 months
Emergency department visit in past 12 months
Outpatient psychiatry visit in past 12 months
Primary care visit in past 12 months
Any hospitalization, emergency department,
psychiatrist, or general practitioner visit in past
12 months
Any hospitalization, emergency department,
psychiatrist, or primary care visit in first year
prior to 12-month measure
Any hospitalization, emergency department,
psychiatrist, or primary care visit in second
year prior to 12-month measure
Any hospitalization, emergency department,
psychiatrist, or primary care visit in third year
prior to 12-month measure

Severe Food
Moderate
Marginal Food
Food Insecurity, Insecurity,
Insecurity,
n ¼ 2474 P Valuea
n ¼ 4214
n ¼ 3000

330 (0.4)
205 (0.3)
762 (0.9)
493 (0.7)
2616 (3.1)
1900 (2.6)
12,559 (15.1) 10,031 (13.7)
13,938 (17.2) 11,081 (15.6)

15 (0.5)
43 (1.4)
124 (4.0)
579 (18.6)
645 (21.5)

42
106
293
1070
1213

(1.0)
(2.4)
(6.7)
(24.4)
(28.8)

68
120
299
879
999

(2.7)
(4.7)
(11.7)
(34.5)
(40.4)

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

13,904 (17.2) 11,087 (15.6)

618 (20.6)

1199 (28.5)

1000 (40.4) <0.0001

13,778 (17.0) 11,002 (15.4)

662 (22.1)

1153 (27.4)

961 (38.8) <0.0001

13,822 (17.1) 11,085 (15.6)

613 (20.4)

1180 (28.0)

944 (38.2) <0.0001

a

P value from Cochran-Armitage test of trend.

100%
90%

3.1%
5.2%
3.7%

20.4%

80%
12.9%

70%

11.4%

13.8%

11.0%
4.8%

7.0%
8.4%
4.7%

5.6%

4.7%

60%

15.5%

50%
40%

87.9%
65.1%

62.1%

30%

72.8%

80.0%

20%
10%
0%
Sample overall
Food Secure

Hospitalizaon

Emergency
Outpaent Primary care visit
department visit psychiatry visit

Marginally Insecure

Moderately Insecure

Severely Insecure

Figure 1. Household food insecurity status of the sample overall and among subgroups who used specific mental health care services in past
12 months.

reasons, and only the latter finding remained statistically
significant when adjusted for prior use of health care services for mental health reasons.

Discussion
Our study showed that household food insecurity was a
strong predictor of adults’ use of health care services for
mental health reasons, independent of other wellestablished social determinants of health. This pattern persisted across all types of services, including hospitalizations,
emergency department visits, and visits to psychiatrists and

primary care physicians. The observed effects were graded,
with more severe food insecurity associated with higher odds
of health service utilization. Our findings importantly extend
the previous Canadian research showing greater likelihood
of mental health problems among adults in food-insecure
households by revealing the disproportionate burden that
adults affected by food insecurity place on health care
services for mental illness.
Whereas most prior studies have relied on self-reports of
symptoms and diagnosed mood and anxiety disorders, our
analysis of administrative health care data for a large,
population-based sample provides objective evidence of the
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Table 4. Adjusted Odds (95% Confidence Interval) of Using Any Health Care Service and Each Specific Health Care Service for Mental
Health Reasons over 12-Month Period, by Household Food Insecurity Status, Comparing Each Group to Adults in Food-Secure Households.
Marginally Food Insecure

Health Care Service
Any health care utilizationa
Model 1b
Model 2c: Model 1 þ mental health care in prior 3
years
Hospitalization
Model 1b
Model 2c: Model 1 þ mental health care in prior 3
years
Emergency department visit
Model 1b
Model 2c: Model 1 þ mental health care in prior 3
years
Visit to a psychiatrist
Model 1b
Model 2c: Model 1 þ mental health care in prior 3
years
Primary care visit
Model 1b
Model 2c: Model 1 þ mental health care in prior 3
years

Point
Estimate

95% Wald
Confidence
Limits

Moderately Food Insecure
Point
Estimate

95% Wald
Confidence
Limits

Severely Food Insecure
Point
Estimate

95% Wald
Confidence
Limits

1.26
1.15

1.14
1.04

1.38
1.29

1.59
1.30

1.47
1.19

1.71
1.42

2.14
1.50

1.95 2.35
1.35 1.68

1.01
0.87

0.59
0.51

1.74
1.51

1.35
1.05

0.93
0.72

1.97
1.53

2.37
1.61

1.68 3.35
1.13 2.27

1.30
1.20

0.94
0.86

1.81
1.67

1.79
1.50

1.41
1.18

2.28
1.91

2.61
1.93

2.04 3.35
1.50 2.48

1.23
1.02

1.01
0.83

1.49
1.27

1.60
1.15

1.38
0.98

1.84
1.34

2.09
1.25

1.79 2.44
1.05 1.48

1.28
1.18

1.16
1.06

1.41
1.32

1.53
1.25

1.41
1.15

1.65
1.37

2.12
1.52

1.93 2.34
1.36 1.69

a

Any hospitalization, emergency department visit, or visit to a psychiatrist or primary care physician in the prior 12 months for reasons of mental health.
Logistic regression model, estimating the odds of mental health service utilization in the 12 months prior to the Canadian Community Health Survey
interview by household food insecurity status over this 12-month period, adjusting for age, sex, respondent’s education, respondent’s immigration status,
household structure, number of adults and number of children younger than 18 years living in the household, neighborhood income quintile, main source of
household income, homeownership, and urban versus rural residence. The reference category for all odds ratios is food security.
c
Logistic regression model, identical to model 1 except for the inclusion of 3 binary variables to indicate any service utilization for mental health reasons in
each of the 3 prior years.
b

strong link between mental health problems and household
food insecurity. Our use of comprehensive data on adults’
health care utilization with recorded diagnoses of mental
illness and a highly validated scale of household food insecurity and our ability to take into account prior mental health
care utilization are particular strengths of this study.
Although our sample is based on survey data from 2005 to
2012, the prevalence of food insecurity in Ontario was stable
over this period and has not changed significantly since.43
Insofar as those excluded because of missing data were more
vulnerable (as indicated by their lower level of education and
slightly higher health care utilization rates, Supplementary
Tables S1 and S2), their omission would have biased our
results toward the null. The fact that our study was conducted in the context of a universal health care system minimizes biases associated with financial barriers to health care
access, although some adults still experience barriers to
accessing mental health care services in the province.42 In
addition, it should be noted that our analysis of health care
utilization provides an incomplete account of individuals’
service utilization because we could not assess the use of
community mental health programs or privately provided
treatment services. In addition, our use of health

administrative data to categorize individuals with mental
illness necessarily relies on access to such services. Since
access to mental health services is known to be problematic
in Ontario, and access difficulties are seen most prominently
in vulnerable populations (e.g., low-income groups),42 it is
likely that we have classified food-insecure individuals in
the non–mental health category. This implies that we have
underestimated the relationship between mental illness
ascertained through health service utilization and food insecurity and may have misclassified the vulnerable who cannot
access mental health services.
We observed a gradient in health care utilization with
increasing severity of household food insecurity, independent of other social determinants of health and prior treatment for mental health problems, but the methods we
employed preclude causal inference. The financial stress of
food insecurity has been shown to precipitate mental health
problems,24,25,36 but there is also prospective evidence that
maternal depression increases the risk of food insecurity
among low-income families.44 Two studies of very-lowincome women have charted bidirectional relationships
between food insecurity and depression. 45-47 However,
almost all of this research is based on self-reported measures
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of mental health among highly selected population subgroups in the United States. Longitudinal Canadian studies
are needed to elucidate the relation between adults’ mental
health and food insecurity status.
Although analyses of Canadian population survey
data have repeatedly found a higher prevalence of
self-reported mental health problems among women
than men in food-insecure households,11,13,15,16,36 we
found little difference in the relationship between food
insecurity and health service utilization by sex. These
findings are not necessarily contradictory. Food-insecure
women may be more likely than food-insecure men to
suffer from mental illness but do not differ in their use
of health care services.
The intersection of food insecurity with mental illness
has important implications for intervention because, irrespective of which condition came first, the coexistence of
these problems can only further erode individuals’ health
and their households’ circumstances. The substantially
higher rate of hospitalization among severely foodinsecure adults observed here implies a greater likelihood
of more serious mental health problems among this
group. Just as problems of mental illness impede individuals’ abilities to transition out of food insecurity,48 the
extreme material hardship denoted by severe food insecurity must compromise adults’ abilities to comply with
treatment regimens and manage chronic mental health
conditions. The coexistence of household food insecurity
and mental illness among adults may also have implications for the health and well-being of other household
members, particularly children. There is some evidence
to suggest that the negative effects of household food
insecurity on children’s health are in part a function of
associated maternal depression. 20,27,49 While it was
beyond the scope of our study to assess the health of
other household members, we note that almost 42% of
adults in food-insecure households in our sample lived
with children, and 38% of these were lone parents. More
research is needed to understand how the combination of
household food insecurity and mental illness among parents is affecting their children.
The social epidemiology of food insecurity in Canada is
well established,9,50-56 and there is growing evidence of the
sensitivity of household food insecurity to policy interventions that improve household finances.57-61 Yet, to date, no
federal or provincial policy interventions or programs have
been launched with the explicit goal of reducing or preventing household food insecurity. Government responses have
instead focused on initiatives to support community-based
charitable food assistance programs. 62 Such programs
remain the only direct response to food insecurity in
Canada, despite an abundance of evidence that the assistance is insufficient to alter household circumstances.63-70
Health care providers have little chance of addressing
patients’ food insecurity through referrals to community

The Canadian Journal of Psychiatry 63(8)

food programs, but by routinely screening patients for poverty and providing assistance to those struggling to “make
ends meet,” they can help patients to access income supports to which they are entitled.71
Our results lend support to calls for evidence-based policy interventions to address problems of financial hardship
that underpin food insecurity. The significant reductions in
food insecurity observed among social assistance recipients
in other provinces following improvements to benefits57,58
suggest that some of the food insecurity observed among
our sample could be ameliorated by similar reforms in
Ontario. However, most food-insecure households in our
sample were not on social assistance, but reliant on income
from employment or other sources, and this is similar to the
situation nationally.1 Broader, population-level interventions are needed to address vulnerability to food insecurity
that is associated with inadequate and insecure incomes
more generally. Relatively modest increments in income
have been found to reduce food insecurity among lowincome families.59,72,73 These findings, coupled with the
marked drop in food insecurity among low-income individuals when they become eligible for public old-age pensions
(i.e., a guaranteed annual incomes provided to Canadian
seniors),60 suggest that interventions such as Ontario’s
basic income pilot74 may be particularly effective in reducing food insecurity. Evidence of decreased health care
utilization for mental health reasons following implementation of a guaranteed annual income in Manitoba in the
1970s (the MINCOME experiment)75 indicates the potential for a basic income to alleviate mental health problems.
The Ontario pilot will provide a unique opportunity to
determine how the provision of a more adequate, secure
income affects the food insecurity status and mental health
of working-aged individuals, while also shedding light on
what additional supports are needed to address the cooccurrence of these problems.
In summary, food insecurity is associated with high rates
of mental health service utilization, indicating a high burden
of mental illness among those with food insecurity. The
relationship is graded with more severe food insecurity associated with a higher burden of mental health service utilization. The joint burden of food insecurity and mental illness is
worrisome given the heavy burden of each condition separately. Individuals with food insecurity and mental illness
represent a uniquely vulnerable population that warrants
attention from a policy and health service intervention perspective. Community-based interventions intended to aid
those suffering from mental illness need to be prepared to
offer additional supports to those struggling to meet basic
needs, but evidence-based policy interventions are required
to address the underlying causes of household food insecurity. At the same time, more research is needed to determine
the optimal policy instruments, services, and supports to
address the co-occurrence of food insecurity and mental
illness.
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Appendix A CCHS Household Food
Security Survey Modulea
The following questions are about the food situation for your
household in the past 12 months.
Q1. Which of the following statements best describes
the food eaten in your household in the past 12 months,
that is since [current month] of last year?
You and other household members always had
enough of the kinds of foods you wanted to eat.
2. You and other household members had enough to eat
but not always the kinds of food you wanted.
3. Sometimes you and other household members did not
have enough to eat.
4. Often you and other household members didn’t have
enough to eat.
- Don’t know/refuse to answer [Go to end of module]
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—IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q5
AND Q6; OTHERWISE, SKIP TO FIRST LEVEL SCREEN—
Now I’m going to read a few statements that may describe
the food situation for households with children.
Q5. You or other adults in your household relied on only
a few kinds of low-cost food to feed the child(ren) because
you were running out of money to buy food. Was that often
true, sometimes true, or never true in the past 12 months?

1.

Question Q1 is not used directly in determining household food
security status.

STAGE 1: Questions 2-6—ask all households
Now I’m going to read you several statements that may be
used to describe the food situation for a household. Please
tell me if the statement was often true, sometimes true, or
never true for you and other household members in the past
12 months.
Q2. The first statement is: you and other household
members worried that food would run out before you got
money to buy more. Was that often true, sometimes true,
or never true in the past 12 months?
1. Often true
2. Sometimes true
3. Never true
- Don’t know/refuse to answer
Q3. The food that you and other household members
bought just didn’t last, and there wasn’t any money to get
more. Was that often true, sometimes true, or never true
in the past 12 months?
1. Often true
2. Sometimes true
3. Never true
- Don’t know/refuse to answer
Q4. You and other household members couldn’t
afford to eat balanced meals. In the past 12 months was
that often true, sometimes true, or never true?
1. Often true
2. Sometimes true
3. Never true
- Don’t know/refuse to answer

1. Often true
2. Sometimes true
3. Never true
- Don’t know/refuse to answer
Q6. You or other adults in your household couldn’t
feed the child(ren) a balanced meal, because you couldn’t
afford it. Was that often true, sometimes true, or never
true in the past 12 months?
1. Often true
2. Sometimes true
3. Never true
- Don’t know/refuse to answer
FIRST-LEVEL SCREEN (screener for Stage 2): If
AFFIRMATIVE RESPONSE to ANY ONE of Q2-Q6
(i.e., “often true” or “sometimes true”) OR response [3]
or [4] to Q1, then continue to STAGE 2; otherwise, skip
to end.
STAGE 2: Questions 7-11—ask households passing
the first-level screen
—IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK
Q7; OTHERWISE SKIP TO Q8—
Q7. The child(ren) were not eating enough because
you and other adult members of the household just
couldn’t afford enough food. Was that often, sometimes
or never true in the past 12 months?
1. Often true
2. Sometimes true
3. Never true
- Don’t know/refuse to answer
The following few questions are about the food situation
in the past 12 months for you or any other adults in your
household.
Q8. In the past 12 months, since last [current month]
did you or other adults in your household ever cut the
size of your meals or skip meals because there wasn’t
enough money for food?
1. Yes
2. No (Go to Q9)
- Don’t know/refuse to answer
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Q8b. How often did this happen?
1. Almost every month
2. Some months but not every month
3. Only 1 or 2 months
- Don’t know/refuse to answer
Q9. In the past 12 months, did you (personally) ever
eat less than you felt you should because there wasn’t
enough money to buy food?
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—IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK
Q13-16; OTHERWISE SKIP TO END—
Now, a few questions on the food experiences for children
in your household.
Q13. In the past 12 months, did you or other adults
in your household ever cut the size of any of the children’s meals because there wasn’t enough money for
food?
1.
2.

1. Yes
2. No
- Don’t know/refuse to answer
Q10. In the past 12 months, were you (personally) ever
hungry but didn’t eat because you couldn’t afford
enough food?

- Don’t know/refuse to answer
Q14. In the past 12 months, did any of the children
ever skip meals because there wasn’t enough money for
food?
1.
2.

1. Yes
2. No

Q14b. How often did this happen?

Q11. In the past 12 months, did you (personally)
lose weight because you didn’t have enough money for
food?

1.
2.
3.

1. Yes
2. No

Q12. In the past 12 months, did you or other adults in
your household ever not eat for a whole day because
there wasn’t enough money for food?

Almost every month
Some months but not every month
Only 1 or 2 months

- Don’t know/refuse to answer
Q15. In the past 12 months, were any of the children
ever hungry but you just couldn’t afford more food?

SECOND-LEVEL SCREEN (screener for Stage 3): If
AFFIRMATIVE RESPONSE to ANY ONE of Q7-Q11, then
continue to STAGE 3; otherwise, skip to end.
STAGE 3: Questions 12-16—ask households passing
the second-level screen

Yes
No

- Don’t know/refuse to answer

- Don’t know/refuse to answer

- Don’t know/refuse to answer

Yes
No

1.
2.

Yes
No

- Don’t know/refuse to answer
Q16. In the past 12 months, did any of the children
ever not eat for a whole day because there wasn’t enough
money for food?
1.
2.

1. Yes
2. No (IF CHILDREN UNDER 18 IN HOUSEHOLD,
ASK Q13; OTHERWISE SKIP TO END)

Yes
No

- Don’t know/refuse to answer

- Don’t know/refuse to answer
Q12b. How often did this happen?

END OF MODULE
a

1. Almost every month
2. Some months but not every month
3. Only 1 or 2 months
- Don’t know/refuse to answer

Health Canada. 2007. Canadian Community Health Survey,
Cycle 2.2, Nutrition (2004)—Income-related Household
Food Security in Canada. Ottawa, ON: Office of Nutrition
Policy and Promotion, Health Products and Food Branch,
Health Canada. No. 4696.
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Appendix B. Determination of Household
Food Insecurity Status Based on the
Household Food Security Survey Module1

Status

Interpretation

Food
secure

No report of incomerelated problems of
food access
Some indication of worry
Marginal
or an income-related
food
barrier to adequate,
insecure
secure food access
Moderate Compromise in quality
and/or quantity of
food
food consumed by
insecure
adults and/or children
due to a lack of money
for food
Disrupted eating
Severe
patterns and reduced
food
food intake among
insecure
adults and/or children

10-Item
Adult Food
Security
Scale

8-Item Child
Food Security Scale

No items
affirmed

No items
affirmed

3.

4.

5.

Affirmed no more than 1
item on either scale

6.

2 to 4
2 to 5
positive
positive
responses
responses

7.

8.
5 or more
6 or more
positive
positive
responses
responses

9.
10.

a

Adapted from Canadian Community Health Survey, Cycle 2.2, Nutrition
(2004): Income-Related Household Food Security in Canada.
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