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Abstract
Cross-sectional studies have established a relationship between poverty and food insecurity, but little is known about the
acute changes within households that lead to changes in food insecurity. This study examined how changes in income,
employment status, and receipt of welfare related to change in severity of food insecurity during 1 y among low-income
families. In 2005–2007, 501 families living in market and subsidized rental housing were recruited through door-to-door
sampling in high-poverty neighborhoods in Toronto. One year later, families were re-interviewed. The final longitudinal
analytic sample included 331 families. Within-household change in income, employment, and welfare receipt were
examined in relation to change in severity of food insecurity. Severity was denoted by the aggregate raw score on the
Household Food Security Survey Module (HFSSM). Analyses were stratified by housing subsidy status owing to
differences in characteristics between households. Food insecurity was a persistent problem among families; 68% were
food insecure at both interviews. Severity was dynamic, however, as 73.4% answered more or fewer questions
affirmatively on the HFFSM between baseline and follow-up. Among market-rent families, a $2000 gain in income during
the year and gain of full-time employment were associated with a 0.29 and 1.33 decrease in raw score, respectively
(P < 0.01). This study suggests that improvements in income and employment are related to improvements in familiesÕ
experiences of food insecurity, highlighting the potential for income- and employment-based policy interventions to
affect the severity of household food insecurity for low-income families. J. Nutr. 143: 1316–1323, 2013.

Introduction
Household food insecurity is increasingly being recognized as
a serious public health problem in high-income countries. In
Canada, most recent estimates from 2011 show that 12.3% of
households experienced a marginal, moderate, or severe level
of food insecurity (1). Food insecurity has been associated with
higher rates of self-reported poor health and chronic health
conditions (2–8) and nutritional vulnerability among adults
(9,10) and greater risk of poor health among children (11–14).
Importantly, there are indications that health risks are heightened with the level of severity of food insecurity (3,12,15) as well
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as duration of the experience (16,17). The prevalence of household
food insecurity and indications of serious consequences associated
with the condition highlight the need for targeted intervention, but
there has been little examination of the factors that mitigate the
experience of food insecurity among vulnerable households.
Although different measures have been used, cross-sectional,
population-based surveys in the United States (18–20), Canada
(21–23), the United Kingdom (11,24), and Australia (25) have
generated an understanding of the household characteristics
associated with food insecurity, namely low household income,
lack of home ownership, receiving welfare, and single motherhood.
Lack of savings and investments has also been associated with
greater odds of food insecurity (20,26). Although these characteristics point to an underlying condition of financial vulnerability and
suggest that interventions aimed at increasing income and financial
security would improve access to food for food-insecure families,
little is known about how changes in income within households
relate to amelioration or deterioration of food insecurity. Two
studies have examined income changes and availability of liquid
assets in the month before food sufficiency status was observed
and found that households that experienced negative income
shocks in the month preceding measurement were more likely
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Severity of Household Food Insecurity
Is Sensitive to Change in Household Income
and Employment Status among Low-Income
Families1–3

Methods
Sample. The data for this analysis come from a study of low-income
families in Toronto, Canada, designed to examine relationships of household
characteristics, subsidized housing, and neighborhood factors with food
insecurity (31–33). Protocols for the baseline and follow-up study were
approved by the Human Subjects Research Ethics Board at the University
of Toronto. A total of 501 families were recruited into the baseline study
population (62% recruitment rate) through door-to-door sampling in highpoverty census tracts in Toronto from November 2005 to January 2007
(Supplemental Fig. 1) (31). Eligible families were tenants with at least one
child 18 y of age or younger, able to complete an interview in English, and
had a gross income at or below the mid-level of Statistics CanadaÕs 5
category income adequacy scale (#$29,999, $39,999, or $59,999 for
households of 1 or 2 people, 3 or 4 people, or $5 people, respectively).
The original interest in the relationship between housing subsidy and
food insecurity meant a quota sampling strategy was used to recruit
equal numbers of families living in subsidized housing and market-rent
housing. A structured oral interview was conducted with the household
member primarily in charge of household food shopping and management.
Of the 501 families recruited at baseline, 384 families were contacted
and re-interviewed approximately 1 y after the baseline interview
(Supplemental Fig. 1). Thus, 117 families (23%) were lost to follow-up or
declined to participate in a second interview. Baseline household characteristics associated with odds of completing a follow-up interview were
examined by multivariate logistic regression in samples stratified by housing
subsidy receipt. Baseline household characteristics were not predictive of
completion of the follow-up interview among market rent households, but
among subsidized rent families, severe food insecurity and lack of
employment at baseline were associated with higher odds of completing
the follow-up study visit.

In addition to families lost to follow-up, 13 families were excluded
from the longitudinal analytic sample, because closer examination of
their baseline incomes deemed them ineligible according to the original
criteria. Due to the potential for intra-household variability in reporting
of food insecurity (34), we also excluded 17 families from the follow-up
sample, because a different representative from the household was
interviewed at follow-up than at baseline. Comparison between baseline
and follow-up data led to the further exclusion of 23 families due to
missing information for key variables of interest between baseline and
follow-up that compromised classification of change within a household (e.g., not all HFSSM questions answered, income missing from
some sources). A total of 331 families were included in the final longitudinal
analytic sample used in this study. In a sensitivity analysis, the main analytic
models were run using all households that returned at follow-up. Results
were attenuated but remained significant. We report the results for the
analytic longitudinal sample of 331 families, because these results were less
biased by random error in the outcome and predictor variables.
Outcome variable. The survey questionnaire included the HFSSM used
by Health Canada (35), modified to include only 17 of the 18 items due
to concern held by a research partner that report of a child ever having
gone a whole day without eating may warrant report to child welfare
authorities. For descriptive purposes, a household was classified as food
insecure if any questions were answered affirmatively on the HFSSM
scale in alignment with current thinking about the vulnerability of
marginally food-insecure households (36,37). Severe food insecurity
was defined according to Health CanadaÕs classification schema, which
considers the number of affirmatives on the child and adult scales separately
(35). To examine changes in severity of food insecurity, the raw score on the
HFSSM (i.e., aggregate number of affirmative responses) was used as a
continuous variable ranging from 0 to 17.
Predictor variables. Predictor variables of interest focused on those
related to available financial resources as reflected by household income,
employment, and receipt of welfare. These variables reflect income flow
into the household as well as access to credit and assets. Specifically, new
receipt of welfare is indicative of low liquid assets, owing to entry rules
that require applicants to divest themselves of liquid assets to qualifying
levels (e.g., Ontario liquid asset exemption level for lone parent and one
child family in 2006 was $1487.00) (38). Loss or gain of employment
was predicted to be associated with changes in food insecurity independent of changes in income, because it could alter access to credit and
other financial benefits such as prescription drug insurance.
Information on household income during the past 12 mo from all
contributing household members and sources was collected and adjusted
for household size using the Organization for Economic Co-operation
and Development-modified scale to account for differences in consumption of household resources (39); thus, this variable implicitly controls
for changes in household composition, though few households experienced changes in household size over the follow-up period.
Respondents were asked to report all employment currently held by
household members at the time of the survey and asked to specify whether
the position was part-time or full-time (defined as $30 h/wk). The number
of adults with full-time employment was considered separately from
number with part-time employment, as it was hypothesized that a stronger
relationship would be observed for full-time employment because it would
more likely include additional benefits beyond income. Receipt of welfare
was made into a dichotomized variable denoted by 1 vs. 0 for households
that reported welfare income at any time in the past 12 mo compared with
households that did not receive any welfare income.
Statistical analysis. All analyses were carried out using SAS 9.2 (SAS
Institute) and values were considered significant at P # 0.05.
Subsidized and market-rent families were expected to differ with
respect to a number of household characteristics due to an a priori
hypothesis that families living in subsidized housing would have more
vulnerable status, because this housing program gives priority to victims of
domestic abuse, homeless individuals, and families whose members are
separated due to a lack of housing. Additionally, given the dynamic
relationship between income and rent for subsidized housing families
Severity of food insecurity, work, and income
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to be food insufficient at the end of the period, but these studies
did not track a change in status (27,28). Ribar and Hamrick (29)
observed characteristics associated with the likelihood of households transitioning in or out of food insufficiency and highlighted
that households without asset income and lower income:poverty
ratios were more likely to transition into food insufficiency, but
they did not examine changes in income in relation to transition
into or out of food insufficiency.
Because unmeasured characteristics that make households
more susceptible to both food insecurity and financial vulnerability could underlie associations between negative income shocks
and low income and assets with risk of becoming food insufficient,
examining within-household changes in financial circumstances
in relation to changes in food insecurity is important for providing
insight into dynamic associations (30). To our knowledge, only
one study has examined the dynamic relationship between income
changes and employment changes with changes in food sufficiency
status (30). In their study population of mothers receiving cash
assistance in Michigan, Heflin et al. (30) used a fixed effects model
to examine change in food sufficiency status during 5 waves of
interviews and observed that changes in household monthly
income changes food insufficiency status were inversely related
(30).
This study builds on the literature that has highlighted a
relationship between income changes and risk of food insufficiency by using the Household Food Security Survey Module
(HFSSM) to examine how changes in household income and
employment relate to change in raw score on the 18-item scale
and, thus, amelioration or deterioration in severity of food
insecurity. Our objective was to examine the dynamics of severity
of food insecurity from one year to the next among a sample of
low-income families in Toronto and determine how changes in
available household financial resources related to changes in
severity.

Sensitivity analyses. Although use of the continuous raw score on the
HFSSM allows for change in severity of food insecurity to be observed, in
using the continuous variable, 2 major issues arise: 1) the raw score is not
linear at the extreme ends of the scale (41); and 2) the truncated nature of
the scale means restricted movement in change values for households
close to the thresholds. Inclusion of dummy variables denoting households with minimal and maximal scores at baseline only partially accounted
for these problems. To account for these limitations, in a series of sensitivity
analyses, households with no affirmative responses were coded at different
interval distances to test the robustness of the linear regression findings
(i.e., were given values of 21, 22, 23, 24, 25, or 26 in different
models). This meant that the difference scores for households that crossed
the 0/1 threshold (specifically, 34 market-rent households and 26 subsidizedrent households) were allowed to be greater relative to the one-unit changes
for households on the scale. Results were robust across the successive
models. Increasing the interval improved model fit and increased the
magnitude of coefficients, suggesting that not accounting for potential
discrepancy in the 0/1 interval biased the model toward the null. The
most conservative results are reported (i.e., using score of 0), but results
from the successive models are available upon request.
To account for the potential bias introduced due to characteristics
associated with loss to follow-up in the subsidized housing sample, the
1318
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Heckman (42) method was applied, which included the predicted logodds of participation in the follow-study in the main regression model
for subsidized housing families. Inclusion of this variable did not alter
the findings (data not shown).

Results
Only 13.6% of families reported no experience of food insecurity
in the past 12 mo at both baseline and follow-up interviews and
most families were food insecure at both interviews (68.3%),
including 22.4% of families who were severely food insecure
at both interviews. Table 1 displays the dynamics of household
characteristics for families between interviews, stratified by
housing subsidy status. Only 24 market-rent families and 15
subsidized-rent families transitioned to food security by the
follow-up interview, though fewer families were newly food
insecure at follow-up. Full-time and part-time job losses and
gains were experienced by a total of 27% of families. Most
families did not experience changes in household composition,
partner status, or receipt of welfare between interviews.
Differences between subsidized- and market-rent families
were reflected by the higher prevalence of welfare receipt, single
motherhood, and lack of full-time employment over both periods
among subsidized households. Subsidized-rent families also
experienced a higher prevalence of persistent severe food insecurity than market-rent households, though this likely reflects the
bias introduced by the greater likelihood of families with severe
food insecurity remaining in this sample. Subsidized-rent families
remained at significantly lower income levels over both years, as
reflected by the high proportion of families below the low income
cutoff (39) at both interviews, lower magnitude of change in
income, and lower proportion of households that experienced a
gain of $2000 in income during the follow-up period.
Although only 18.2% of families in the study population
transitioned into or out of food insecurity (Table 1), an examination
of the change in number of affirmative responses to questions on
the HFSSM between baseline and follow-up (Supplemental Fig. 2)
showed that 73.4% experienced changes in the severity of their
experiences, with 47.7% of families answering 2 more or fewer
questions affirmatively at the follow-up interview than they had at
baseline.
Among market-rent households, change in income was significantly inversely associated with change in severity of food insecurity
(Table 2), indicating that the greater the change in income, the
greater the change in severity of food insecurity, where a gain of
$2000 in household income was associated with a decrease of 0.29
in reported number of affirmed responses on the HFSSM. Changes
in the number of adults with full-time and part-time employment
were also independently inversely associated with change in severity
of food insecurity. Specifically, a gain of an adult with full-time
employment was associated with 1.3 fewer affirmative responses
being reported at follow-up compared with baseline. Change in
receipt of welfare was not associated with change in severity of food
insecurity, but few families were newly receiving welfare or no
longer receiving welfare at follow-up; thus, the estimate for the
change variable was unstable.
Changes in income, employment, and welfare explained little
of the variation in change in severity of food insecurity among
subsidized-housing families (adjusted R2 = 0.06 for the regression model). Change in income, full-time employment, and welfare
were not associated with change in severity of food insecurity, but a
change in part-time employment was inversely associated with a
change in severity (Table 2).
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(i.e., tenants pay 30% of their income in rent, with rent amounts
fluctuating throughout the year relative to income fluctuations), changes in
household finances were not anticipated to have the same effect for
subsidized and nonsubsidized families. To test these hypotheses, differences
in household characteristics by housing subsidy status were tested by
chi-square test of proportions for categorical variables and t tests for
continuous variables. Second, the interaction between change in income
and subsidy status was tested in an initial regression model and approached
significance (P = 0.08); thus, regression analyses were stratified by housing
subsidy receipt.
The primary analysis was an examination of how change in predictor
variables of interest related to change in severity food insecurity as
measured by a change in raw score on the HFSSM between baseline and
follow-up interviews. The analysis followed the method for a fixed-effect
analysis for a 2-period case shown by Allison (40) using difference scores
and PROC REG. In this model, time-invariant characteristics are
implicitly controlled for. The model tested whether within-household
change in severity of food insecurity was related to within-household
changes in Organization for Economic Co-operation and Developmentadjusted income, number of adults with full-time employment, number of
adults with part-time employment, and receipt of welfare payments. To
account for the truncated nature of the continuous severity variable (i.e.,
0 affirmatives and 17 affirmatives), dummy variables were included in the
model to denote if a household answered zero questions affirmatively at
baseline and if a household answered 17 questions affirmatively at
baseline. This was necessary because if households with a score of
0 experienced improvements in predictor variables, no change in severity
would be reflected in number of affirmatives, because they already had
scores at the minimum. Similarly, deterioration in predictor variables could
not result in a worsening score for households who answered the maximum
number of questions affirmatively at baseline.
Information on household expenses in the past 12 mo was not collected
at either interview, nor was direct information on access to credit,
household savings, or other financial benefits tied to employment; thus,
these variables were not included in models. The selection of a fixed-effect
model means that unchanging household expenses and access to credit and
assets were intrinsically adjusted for, but the impact of a change in these
variables within a household could not be accounted for. Similarly, a
potential buffering effect of having access to savings, credit, or unemployment insurance on impact of job and income losses could not be tested.
Subsequent to these analyses, baseline household characteristics were
examined in relation to change in income and gains in employment to
examine if there was a patterning of propensity to have experienced
change in the study population. The former involved a multivariate
regression analysis to examine the change in household income by
household characteristics. The latter were logistic regression analyses
for gain of full-time work and gain of part-time work.

TABLE 1 Dynamics of household characteristics between baseline and follow-up study visits by
housing status (n = 331)1
Market-rent
households (n = 145)

Subsidized-rent
households (n = 186)

19 (13.1)
92 (63.5)
24 (16.6)
10 (6.9)

26 (14.0)
134 (72.0)
15 (8.1)
11 (5.9)

108 (74.5)
21 (14.5)
6 (4.1)
10 (6.9)
4.2 6 4.0
20.2 6 3.2

102 (54.8)
53 (28.5)
13 (7.0)
18 (9.7)
5.9 6 4.9
20.3 6 3.5

0.11

0.0029
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Household food security
Fully food secure at both visits
Food insecure at both visits
Transitioned to fully food secure
Transitioned to food insecure
Severe food insecurity
Not severe at both visits
Severe food insecurity at both visits
Transitioned out of severe food insecurity
Transitioned into severe food insecurity
Baseline number of affirmative responses on HFFSM
Change in number of affirmative responses between
baseline and follow-up
Single mother household
Neither study visit
Baseline and follow-up
Gained a partner
Lost a partner
Number of adults
Same number at both visits
Fewer than at baseline
More than at baseline
Children 18 y of age and younger
Same number at both visits
Fewer than at baseline
More than at baseline
Number of full-time jobs in household
None at baseline and follow-up
Same number at both visits
More than at baseline
Fewer than at baseline
Number of part-time jobs in household
None at baseline and follow-up
Same number at both visits
More than at baseline
Fewer than at baseline
Received welfare payment in past year
None at baseline and follow-up
Baseline and follow-up
Only baseline visit
Only follow-up visit
Income below low-income cutoff2
Not at baseline or follow-up
Baseline and follow-up
Only baseline
Only follow-up
Baseline income,3 $
Change in income,3 $/y
Experienced income gain .$2000 over time to follow-up

P

0.0007
0.84
,0.0001

89
50
2
4

(61.4)
(34.5)
(1.4)
(2.8)

42 (22.6)
134 (72.0)
5 (2.7)
5 (2.7)

129 (89.0)
6 (4.1)
10 (6.9)

162 (87.1)
11 (5.9)
13 (7.0)

128 (88.3)
4 (2.8)
13 (9.0)

176 (94.6)
6 (3.2)
4 (2.2)

0.81

0.0187

,0.0001
45
67
25
8

(31.0)
(46.2)
(17.2)
(5.5)

115 (61.8)
46 (24.7)
17 (9.1)
8 (4.3)

102 (70.3)
16 (11.0)
13 (9.0)
14 (9.7)

136 (73.1)
19 (10.2)
17 (9.1)
14 (7.5)

0.91

0.0089
96
37
7
5

(66.2)
(25.5)
(4.8)
(3.5)

90
78
9
9

(48.4)
(41.9)
(4.8)
(4.8)
,0.0001

32 (22.1)
72 (49.7)
27 (18.6)
14 (9.7)
13,000 6 3300
2300 6 4900
64 (44.1)

8 (4.3)
155 (83.3)
14 (7.5)
9 (4.8)
10,700 6 3500
800 6 3200
53 (28.35)

,0.0001
0.001
0.0031

Values are n (%) for categorical variables or means 6 SDs for continuous variables. HFSSM, Household Food Security Survey Module.
Relative to after-tax low income cutoff thresholds published by Statistics Canada for 2006 (39).
3
Baseline and follow-up income divided by Organization for Economic Co-operation and Development modified scale for household size.
Change in income is difference between adjusted values.
1
2

Households with only one adult experienced a significantly
smaller change in income compared with households with more
adults, and households with a respondent who had less than
a high school education or only a high school education also had
a significantly smaller mean change in income compared with

households with a respondent who had a postsecondary education
(Table 3).
In the logistic regression analysis, baseline characteristics
associated with lower odds of gaining full-time work were single
adult households, less education, receipt of welfare, and already
Severity of food insecurity, work, and income
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TABLE 2 Change in severity of household food security module over time to follow-up in relation to changes in financial vulnerability
for market-rent and subsidized-rent households1
Market-rent households

Subsidized-rent households

Change in number of affirmative responses
b 6 SE

1

20.29
21.33
21.14
20.29

6 0.10
6 0.44
6 0.56
6 0.93

0.0057
0.0028
0.0438
0.76

1.82 6 0.63
Reference

0.0046

23.81 6 2.18
Reference

0.08

Change in number of affirmative responses
b 6 SE

P

6 0.16
6 0.65
6 0.59
6 0.85

0.85
0.48
0.0286
0.18

1.88 6 0.65
Reference

0.0041

0.03
20.46
21.29
1.15

21.52 6 3.53
Reference

0.67

Data are from linear regression models adjusted for all other variables in table.

having full-time employment in household at baseline (Table 4).
Households with $3 adults or with only a high school education
were significantly more likely to have gained part-time work
(Table 4).

Discussion
This study uses the full range of the HFSSM scale to examine
the dynamic relationship between changes in severity of food
insecurity and income and employment, uniquely providing an
examination of the dynamics of food insecurity in a low-income
Canadian study population during 1 y. We observed a significant
association between income change and change in severity of
food insecurity among market-rent families, suggesting that
greater income gains led to greater improvements in severity of
food insecurity and that, conversely, greater income losses led
to greater deterioration. Although a dynamic relationship between
income changes and a change in food sufficiency status has been
observed among welfare families in Michigan (30), this study
builds on this finding by documenting that during a short followup period, changes in income and employment related to changes
in severity of household experiences of food insecurity as measured
by the HFSSM. The aggregate number of affirmative responses on
the HFSSM module has been used as an outcome variable in other
studies (18,20,26), one of which utilized longitudinal data (18),
but to the best of our knowledge, none have focused on withinhousehold change in relation to within-household changes income
and household employment status during a short time frame. One
exception was a study based in Burkina Faso (43), which used a
similar scale instrument to measure household food insecurity and
related change in food insecurity score to other household changes
during time intervals of 6 mo. This study also provided validation
that a change in household food insecurity scale score is reflective
of economic changes within households. Observations of a
dynamic relationship between these variables within households
suggests that introductions of policies that raise household incomes
and employment would improve the situations of food-insecure
households and that protections against income losses may prevent
deterioration for households experiencing food insecurity.
As discussed by Leete and Bania (28), the responsiveness of
food insecurity to negative income shocks must be affected by a
householdÕs access to resources that protect households from
feeling the impact of these changes, such as liquid assets and
access to credit. Similarly, benefits of income gains may be
1320

Loopstra and Tarasuk

offset by debt. We did not specifically measure debt, savings,
or access to credit so could not evaluate interactions with
income changes in our sample; therefore, our estimates could
be biased toward null. However, because most families in the
sample were already food insecure, this could indicate that
protective financial resources were already exhausted, because households that are food insufficient or food insecure
have been observed to lack these resources (26,27,29). In spite
of a lack of information on other financial resources, the findings
TABLE 3 Change in income over time to follow-up in relation to
baseline household characteristics (n = 331)1
Change in income ($/y)
b 6 SE

P

169
133
29

21100 6 500
Reference
2100 6 800

0.0398

123
106
102

900 6 500
400 6 600
Reference

73
117
141

21900 6 600
21100 6 500
Reference

93
167
71

800 6 700
600 6 500
Reference

0.28
0.31

143
48
140

2800 6 600
2100 6 700
Reference

0.20
0.90

200
131

2300 6 600
Reference

0.60

304
27

2400 6 900
Reference

0.65

Households
n
Adults living in household, n
1
2
$3
Children living in household, n
1
2
$3
Respondent education
Less than high school
Completed high school
Postsecondary
Years since immigration
,10
$10
Born in Canada
Highest work status
None
Part-time
Full-time
Received welfare
No
Yes
Received disability support
No
Yes
1

Data are from linear regression model adjusted for all variables in table.

0.94
0.09
0.44

0.0045
0.0387
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Change in household income (per $2000)
Change in number of adults with full-time employment
Change in number of adults with part-time employment
Change in receipt of welfare payments
Minimal score at baseline
0 affirmative responses
$1 affirmative responses
Maximal score at baseline
17 affirmative responses
#16 affirmative responses

P

TABLE 4 Gain of full-time and part-time employment over time to follow-up in relation to baseline
household characteristics (n = 331)1
Gained full-time
work

Adjusted OR
(95% CI)

%

1

Adjusted OR
(95% CI)

%

9.5
15.8
17.2

0.44 (0.19–0.998)
Reference
1.12 (0.34–3.67)

7.7
8.3
20.7

0.64 (0.23–1.80)
Reference
4.02 (1.20–13.45)

11.4
10.4
16.7

0.67 (0.29–1.58)
0.73 (0.30–1.77)
Reference

7.3
11.3
8.8

0.93 (0.33–2.59)
1.44 (0.54–3.85)
Reference

9.6
8.6
17.7

0.42 (0.15–1.17)
0.38 (0.16–0.91)
Reference

9.6
14.5
4.3

2.43 (0.67–8.80)
4.61 (1.56–13.59)
Reference

12.9
12.0
14.1

Reference
1.25 (0.52–2.96)
2.39 (0.80–7.20)

7.5
10.8
7.0

Reference
1.08 (0.40–2.94)
0.71 (0.19–2.64)

14.7
20.8
7.9

7.32 (2.76–19.38)
6.71 (2.35–19.20)
Reference

11.2
2.1
9.3

1.36 (0.45–4.12)
0.13 (0.01–1.24)
Reference

15.5
8.4

Reference
0.27 (0.11–0.66)

9.0
9.2

Reference
1.05 (0.37–2.96)

13.2
7.4

Reference
0.27 (0.05–1.33)

8.2
18.5

Reference
2.13 (0.62–7.35)

Data are from logistic regression models adjusted for all variables in table.

suggest that income flow was central in determining the severity of
experiences among vulnerable households.
The lack of association among subsidized-rent households
may relate to the above discussion in that income gains in this
group would have been partially offset by concomitant increases
in rent. An alternate explanation is that although some families
experienced income changes, families in this group were less
sensitive to change given the greater depth of poverty and severity
of food insecurity.
We observed that changes in number of household members
with employment, particularly full-time employment among
market-rent households, were associated with changes in severity
of food insecurity independent of income change. The independence of these relationships could reflect improvements in financial
resources available for food not captured in income, such as
improved access to credit and prescription drug and dental
insurance, which would free up money for food if these were a
source of household expense. Studies of low-income Canadians
have shown that compared with unemployed low-income Canadians, employed low-income households report greater ability to
use lines of credit or credit cards to cover unexpected expenses (44)
and almost one-half of low-income employed households have
access to employment-related dental insurance coverage (45).
Information on access to credit and employment-related benefits
was not collected in this study, however, so we could not examine
whether a change in access to these resources was underlying the
association observed between change in employment status and
severity of food insecurity. There is a need to examine how these
types of material resources relate to household food insecurity in

Canada, as these could be important levers for policy intervention
for working and nonworking households alike. The relationship
between a gain in employment and reduction in severity of food
insecurity observed in this study provides support for improving
availability of secure employment opportunities and incentives
and support for transition from welfare to work as highlighted
as key priorities in a recently commissioned review of social
assistance in Ontario (46). This said, we are cautious to make
conclusions about the sufficiency of employment as an antidote
for food insecurity, because employment is not coincident with
food security in Canada, where >50% of food-insecure households receive their main source of income from employment
[author calculation from (47)]. A recent study of food insecurity
among households with employment highlighted that working
households with only one waged worker, single mothers, larger
household sizes, and low incomes were more likely to be food
insecure (48).
Further, the patterning of income changes and full-time job
changes in the sample suggests that particularly vulnerable
households are disadvantaged in potential to experience improvement in food insecurity if improvement is contingent on employment. Households with only one adult (namely, all single mothers
with no adult children) and lower education experienced significantly lower income gains and fewer of them gained full-time
work. These characteristics could reflect both barriers to gaining
work and poorer quality of current employment. Because gaining
any or additional employment, increasing work hours, receiving
wage increases, or gaining better paid work may not be possible
for many households facing food insecurity, particularly single
Severity of food insecurity, work, and income
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Adults living in household, n
1
2
$3
Children living in household, n
1
2
$3
Respondent education
Less than high school
Completed high school or GED
Postsecondary
Years since immigration
,10
$10
Born in Canada
Highest work status
None
Part-time
Full-time
Received welfare
No
Yes
Received disability support
No
Yes

Gained part-time
work
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whereas a lack of protection from negative changes may lead
to worsening circumstances for households that experience declines
in income and employment. These results provide evidence to
support development of public policy aimed at improving the
material resources of food-insecure households to ameliorate the
severity of their experiences. Given the magnitude of the problem
of food insecurity, there is an urgent need for development and
evaluation of policy targeted toward food-insecure households in
Canada, where currently there is no public policy targeted toward
amelioration or prevention of this problem.
Acknowledgments
The authors are indebted to Sharon I. Kirkpatrick and Margaret
Copeland for their dedicated work on study coordination and
data collection. V.T. conceived of the study; R.L. designed
and carried out the analysis and had primary responsibility
for writing the manuscript; and both authors are responsible
for the content. Both authors read and approved the final
manuscript.

Literature Cited
1.

2.

3.

4.

5.

6.

7.

8.
9.

10.
11.

12.

13.

14.

PROOF. Research to identify policy options to reduce food insecurity.
Food insecurity: how big is the problem? Toronto; 2012 [cited 2013 Jan
15]. Available from: http://nutritionalsciences.lamp.utoronto.ca.
Fuller-Thomson E, Nimigon-Young J, Brennenstuhl S. Individuals with
fibromyalgia and depression: findings from a nationally representative
Canadian survey. Rheumatol Int. 2012;32:853–62.
Muldoon KA, Duff PK, Fielden S, Anema A. Food insufficiency is
associated with psychiatric morbidity in a nationally representative
study of mental illness among food insecure Canadians. Soc Psychiatry
Psychiatr Epidemiol. 2013;48:795–803.
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;20:364–70.
Seligman HK, Bindman AB, Vittinghoff E, Kanaya AM, Kushel MB.
Food insecurity is associated with diabetes mellitus: results from the
National Health Examination and Nutrition Examination Survey
(NHANES) 1999–2002. J Gen Intern Med. 2007;22:1018–23.
Seligman HK, Laraia BA, Kushel MB. Food insecurity is associated with
chronic disease among low-income NHANES participants. J Nutr.
2010;140:304–10.
Siefert K, Heflin CM, Corcoran ME, Williams DR. Food insufficiency
and physical and mental health in a longitudinal survey of welfare
recipients. J Health Soc Behav. 2004;45:171–86.
Vozoris NT, Tarasuk VS. Household food insufficiency is associated
with poorer health. J Nutr. 2003;133:120–6.
Kirkpatrick SI, Tarasuk V. Food insecurity is associated with nutrient
inadequacies among Canadian adults and adolescents. J Nutr. 2008;
138:604–12.
Bhattacharya J, Currie J, Haider S. Poverty, food insecurity, and nutritional
outcomes in children and adults. J Health Econ. 2004;23:839–62.
Pilgrim A, Barker M, Jackson A, Ntani G, Crozier S, Inskip H, Godfrey
K, Cooper C, Robinson S. Does living in a food insecure household
impact on the diets and body composition of young children? Findings
from the Southampton Women’s Survey. J Epidemiol Community
Health. 2012;66:e6.
Cook JT, Frank DA, Berkowitz C, Black MM, Casey PH, Cutts DB,
Meyers AF, Zaldivar N, Skalicky A, Levenson S, et al. Food insecurity is
associated with adverse health outcomes among human infants and
toddlers. J Nutr. 2004;134:1432–8.
Yoo JP, Slack KS, Holl JL. Material hardship and the physical health of
school-aged children in low-income households. Am J Public Health.
2009;99:829–36.
Cook JT, Frank DA, Levenson SM, Neault NB, Heeren TC, Black MM,
Berkowitz C, Casey PH, Meyers AF, Cutts DB, et al. Child food
insecurity increases risks posed by household food insecurity to young
children’s health. J Nutr. 2006;136:1073–6.

Downloaded from jn.nutrition.org at UNIVERSITY OF TORONTO GERSTEIN SCIENCE INFORMATION CTR on July 27, 2013

parents with low education levels, there is a need for policy that
positively influences availability and security of material resources
independent of employment in Canada. Concern about the
adequacy of current welfare rates for unemployed Canadians
has repeatedly been highlighted (49–51) and social assistance
recipients remain the most vulnerable group to food insecurity in
Canada (47). Improvement to the current tax transfer system for
low-income working Canadians has also been recommended (52).
The study population provided a unique opportunity for an
analysis of dynamics between financial resources and severity of
food insecurity because of the relatively high proportion of families
who had affirmative responses on the HFSSM. In addition to
implications for intervention, the results provide a methodological
contribution to the literature on the measurement of household
food security through use of the HFSSM by showing that
movement up and down the scale within households was related to
changes in household financial circumstances, thus suggesting that
the scale can track changes in severity. There has been little
assessment of the stability of intra-individual reporting on household food insecurity over time and some movement up and down
the scale observed in this study must be due to variation in this
regard, but the observation that movement was related to changes
in household financial circumstances suggests that movement
reflects meaningful changes within households. An inherent
assumption of the fixed-effect model is that the change in raw
scale score is equivalent relative to change in the predictor
variables, regardless of where the movement occurred on the
scale and what changes in experiences the change in raw score
represented. Further research is needed to explore the meaning of changes at different points on the scale.
As discussed, this study was limited by a lack of information
about other factors that could have explained the unaccountedfor variation in severity of food insecurity between baseline and
follow-up, particularly for subsidized-housing families, and also
by a lack of detail on the timing of changes within the household.
The associations observed could have been attenuated by the
temporal mismatch between predictor variables of interest and
the outcome variable. By design, the HFSSM captures the most
severe circumstance that occurred at any time in the past year, so
conceivably the severity of food insecurity could reflect a time
before gains in income or employment occurred, which would
lead to an attenuation of parameter estimates.
It is possible that the stability of household characteristics
observed for most study participants over the study period was
over-represented if more significant changes, either positive or
negative, influenced the ability to recontact households (i.e.,
relocation due to gain of employment or loss of housing). In many
cases, the loss to follow-up was due to an inability to recontact
participants, because they had moved or phone numbers were
disconnected, rather than refusal to participate in the follow-up
study (Supplemental Fig. 1). The generalizability of our findings is
potentially limited, as the sample was limited to low-income,
tenant families with children living in Toronto; however, the
characteristics of vulnerability to food insecurity in the sample
(31,32) were consistent with findings from nationally representative data (35) and the findings are consistent with other studies
that have suggested a dynamic relationship between income and
food insufficiency (27,28,30).
In conclusion, this study shows that income and employment
changes within households are associated with changes in severity
of food insecurity, highlighting the sensitivity of food-insecure
households to changes in their financial circumstances. These
findings suggest that improvements in income and employment
of food-insecure households would improve their situations,

33. Kirkpatrick SI, Tarasuk V. Housing circumstances are associated with
household food access among low-income urban families. J Urban
Health. 2011;88:284–96.
34. Coates JC, Webb P, Houser RF, Rogers BL, Wilde P. "He said, she said":
who should speak for households about experiences of food insecurity
in Bangladesh? Food Security. 2010;2:81–95.
35. Office of Nutrition Policy and Promotion. Income-related household
food insecurity in Canada. In. Ottawa: Health Canada; 2007.
36. Coleman-Jensen AJ. US food insecurity status: toward a refined
definition. Soc Indic Res. 2010;95:215–30.
37. Cook JT, Frank DA, Casey PH, Rose-Jacobs R, Black MM, Chilton M,
Ettinger de Cuba S, Appugliese D, Coleman S, Heeren T, et al. A brief
indicator of household energy security: associations with food security,
child health, and child development in US infants and toddlers.
Pediatrics. 2008;122:e867–75.
38. National Council of Welfare.Welfare incomes, 2006 and 2007. Ottawa:
National Council of Welfare; 2008.
39. Statistics Canada. Low income lines, 2010 to 2011. Ottawa: Minister of
Industry; 2012.
40. Allison P. Fixed effects regression models for longitudinal data using
SAS. Cary (NC): SAS Institute Inc.; 2005.
41. Bickel G, Nord M, Price C, Hamilton WL, Cook J. Guide to measuring
household food security, revised 2000. Alexandria (VA): USDA, Food
and Nutrition Service; 2000.
42. Heckman JJ. Sample selection bias as a specification error. Econometrica. 1979;47:153–61.
43. Frongillo EA, Nanama S. Development and validation of an experiencebased measure of household food insecurity within and across seasons
in northern Burkina Faso. J Nutr. 2006;136:S1409–19.
44. Luong M. The wealth and finances of employed low-income families.
Perspect Labour Income. 2011;23:1–13.
45. Muirhead V, Quinonez C, Figueiredo R, Locker D. Oral health
disparities and food insecurity in working poor Canadians. Community
Dent Oral Epidemiol. 2009;37:294–304.
46. Lankin F, Sheikh MA. Brighter prospects: transforming social assistance
in Ontario. Toronto: Commission for the Review of Social Assistance in
Ontario; 2012.
47. Office of Nutrition Policy and Promotion. Summary data tables on
household food insecurity in Canada in 2007–2008. In. Ottawa: Health
Canada; 2010.
48. McIntyre L, Bartoo AC, Emery JH. When working is not enough: food
insecurity in the Canadian labour force. Public Health Nutr. Epub 2012
Sep 10.
49. Commission for the Review of Social Assistance in Ontario. What we
heard: a summary of discussions on social assistance Toronto; 2012.
50. National Council of Welfare. Income for living? Ottawa: Minister of
Public Works; 2004.
51. Vozoris N, Davis B, Tarasuk V. The affordability of a nutritious diet for
households on welfare in Toronto. Can J Public Health. 2002;93:36–40.
52. Battle K, Torjman S. Enhancing the working income tax benefit.
Ottawa: Caledon Institute for Social Policy; 2012.

Severity of food insecurity, work, and income

1323

Downloaded from jn.nutrition.org at UNIVERSITY OF TORONTO GERSTEIN SCIENCE INFORMATION CTR on July 27, 2013

15. Laraia BA, Siega-Riz AM, Gundersen C, Dole N. Psychosocial factors
and socioeconomic indicators are associated with household food
insecurity among pregnant women. J Nutr. 2006;136:177–82.
16. Kirkpatrick SI, McIntyre L, Potestio ML. Child hunger and long-term
adverse consequences for health. Arch Pediatr Adolesc Med. 2010;164:
754–62.
17. Ryu JH, Bartfeld JS. Household food insecurity during childhood and
subsequent health status: the early childhood longitudinal studykindergarten cohort. Am J Public Health. 2012;102:e50–5.
18. Bhargava A, Jolliffe D, Howard LL. Socio-economic, behavioural and
environmental factors predicted body weights and household food insecurity scores in the Early Childhood Longitudinal Study-Kindergarten. Br J
Nutr. 2008;100:438–44.
19. Coleman-Jensen AJ, Nord M, Andrews M, Carlson S. Household food
security in the United States in 2011. Washington: USDA, Economic
Research Service; 2012.
20. Huang J. Food insecurity and disability: do economic resources matter?
Soc Sci Res. 2010;39:111–24.
21. McIntyre L, Connor SK, Warren J. Child hunger in Canada: results of
the 1994 National Longitudinal Survey of Children and Youth. CMAJ.
2000;163:961–5.
22. Tarasuk V, Vogt J. Household food insecurity in Ontario. Can J Public
Health. 2009;100:184–8.
23. 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;12:1150–6.
24. Nelson M, Erens B, Bates B, Church S, Boshier T. Low income diet and
nutrition survey. 3rd vol. Nutritional status, physical activity, economic,
social and other factors. London: The Stationary Office; 2007.
25. 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;15:227–37.
26. Guo G. Household assets and food security: evidence from the survey of
program dynamics. J Fam Econ Issues. 2011;32:98–110.
27. Gundersen C, Ribar D. The dynamic determinants of food insufficiency.
In: Andrews MS, Prell MA, editors. Second food security measurement
and research conference. Washington: USDA, Economic Research Service;
2001.
28. Leete L, Bania N. The effect of income shocks on food insufficiency. Rev
Econ Househ. 2010;8:505–26.
29. Ribar DC, Hamrick KS. Dynamics of poverty and food sufficiency.
Washington, DC: USDA, Economic Research Service; 2003.
30. Heflin CM, Corcoran ME, Siefert KA. Work trajectories, income changes,
and food insufficiency in a Michigan welfare population. Soc Serv Rev.
2007;81:3–25.
31. Kirkpatrick SI, Tarasuk V. Food insecurity and participation in community food programs among low-income Toronto families. Can J Public
Health. 2009;100:135–9.
32. Kirkpatrick SI, Tarasuk V. Assessing the relevance of neighbourhood
characteristics to the household food security of low-income Toronto
families. Public Health Nutr. 2010;13:1139–48.

