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Food insecurity and housing affordability among low-income families: Does 1 

housing assistance reduce food insecurity? 2 

3 

Abstract 4 

Objective: Given the competing needs for food and housing under the limited household income 5 

among poor families, there is lack of research on the associations between housing affordability 6 

and food insecurity. This study examines how housing cost burden affects food insecurity of 7 

low-income families and whether decreased housing cost enhance food security. 8 

Design: Longitudinal data from the Korean Welfare Panel Study, of which the final sample for 9 

the analysis consisted of 31,304 household-level observations from 5,466 households based on 10 

12 waves (2007-2018)  11 

Setting: South Korea 12 

Participants: Low-income households in the lowest 40% of household income distribution 13 

Results: 19.3% had food insecurity, and housing cost burden was associated with food 14 

insecurity. While in-kind housing assistance and in-cash assistance from all sources were likely 15 

to reduce food insecurity partially through influencing housing cost burden, in-cash housing 16 

assistance was associated with higher likelihood of food insecurity. 17 

Conclusions: Housing cost burden potentially limits food access among poor families, and 18 

housing assistance, particularly public housing and sufficient in-cash assistance, are conducive to 19 

alleviating food insecurity. 20 

21 

1. Introduction22 

The United Nations estimates that about 690 million people are currently affected by hunger 23 

worldwide, and its prevalence is constantly rising (1). Food insecurity, a typical indicator of the 24 

lack of subsistence, broadly refers to the status of being without sufficient nutritious and safe 25 

food and having limited ability to acquire such food (2-4). Food insecurity generally has adverse 26 

effects on health and is associated with diabetes (5), obesity (6), psychological stresses and 27 

depression (7, 8), children’s inadequate physical development and diverse illnesses (9, 10), and 28 

underutilisation of medical care resources (11). Therefore, many countries have endeavoured to 29 

tackle food insecurity problems of socioeconomically vulnerable groups by improving existing 30 
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food systems and implementing food aid programs (1, 6). Yet there has been limited attention to 1 

other risk factors of food insecurity, such as housing.  2 

3 

Previous research has investigated food insecurity of disadvantaged groups in relation to their 4 

housing circumstances (4, 12-15). It was found that food insecurity is prevalent among households 5 

who suffer housing instability, which can be defined as limited access to adequate housing (11, 15-6 

18). In addition, non-homeowners are more likely food insecure than homeowners (19-21), and 7 

market renters, particularly those who are in immediate need for subsidised housing or 8 

experience rent arrears, are more likely to have food insecurity (19, 22). It was also identified that 9 

food insecurity and housing instability are independently associated with unfavourable health 10 

and social outcomes among the poor (4, 11, 18).  11 

12 

Nevertheless, there remain two significant research gaps. First, there are few studies that 13 

examined how housing instability, particularly housing affordability, affects food insecurity of 14 

low-income households using longitudinal data (13). Resource-constrained families often confront 15 

difficult choices of spending household income between competing basic needs, such as food 16 

and housing. As housing cost is usually far greater and more inelastic than food cost (23), an 17 

increase in housing expenditure within a limited income is likely to affect food expenditure and 18 

food insecurity (22, 24). While few scholars have identified the correlations between housing cost 19 

burden and food insecurity among low-income households using cross-sectional data (15, 22, 24), 20 

there is limited evidence for whether unaffordable housing actually causes food insecurity. 21 

Second, given the competing needs for food and housing under the limited household income 22 

among poor families, little is known about whether decreased housing cost can improve low-23 

income people’s food security. There are various types of in-kind and in-cash housing assistance 24 

programs to help alleviate the housing affordability problems of low-income households. If 25 

housing cost burden leads to or exacerbates household food insecurity, we can posit that the 26 

monetary resources freed up by housing assistance could be utilised to improve household food 27 

security conditions. However, the effects of housing assistance on food insecurity have been 28 

largely unexplored (22). 29 

30 
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This study intends to fill these gaps by examining the following two research questions: 1) Are 1 

families with housing cost burden likely to have household food insecurity? 2) Does housing 2 

assistance reduce household food insecurity? This study investigated these questions using the 3 

longitudinal data on welfare among low-income households in South Korea (Korea hereafter). In 4 

Korea, 5.4 percent of the households experience food insecurity, but 21.5 percent of the families 5 

below the poverty line are food insecure (25). Despite some food assistance programs targeting 6 

children from low-income families and elderly persons living alone, there has been limited 7 

policy discussion on the potential effect of housing cost burden or housing assistance on food 8 

insecurity, while poor families’ housing affordability problems have remained unfavourable (26, 9 

27). Currently, two modes of housing assistance are being implemented in Korea to alleviate low-10 

income families’ housing cost burden: in-kind assistance in the form of public housing and in-11 

cash assistance in the form of housing benefit as part of the social safety net package and cash 12 

subsidies for home purchase or rental deposit payment. Low-income households are also free to 13 

use other allowances or cash subsidies from the local governments to pay for their housing. 14 

While the effectiveness of these programs has been debated (28-30), our study intends to extend 15 

this discussion by examining the effects of these assistance programs that can alleviate housing 16 

cost burden on low-income families’ food insecurity. The findings will enable us to draw some 17 

causal inferences about housing affordability and food insecurity and contribute to the 18 

international literature on nutrition and health of disadvantaged people.  19 

20 

2. Methods21 

Data 22 

This study used longitudinal data from the Korean Welfare Panel Study (hereafter KOWEPS), 23 

one of the nationally representative longitudinal datasets, which was co-launched by Seoul 24 

National University and the Korea Institute for Health and Social Affairs (KiHASA). The 25 

KOWEPS collects detailed information of demographic characteristics, socio-economic status, 26 

welfare-related status, and health conditions every year. The KOWEPS dataset was approved by 27 

the Institutional Review Board of KiHASA. Using stratified sampling design, KOWEPS initially 28 

collected 7,072 households at baseline in 2006 and has added samples since 2012 in preparation 29 

for decreasing follow-up rates. Because the present study was interested in examining household 30 

level effects, our study used household-level data from 2007 to 2018 which constituted a total of 31 
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12 waves. In line with the research questions concerning low-income households, we restricted 1 

the study participants to those in the lowest 40% of household income distribution who were 2 

deemed susceptible to material hardship, such as that related to food and housing. After 3 

excluding the first wave data in 2006 that does not contain the information about housing 4 

expenditure and missing variables of observations in each wave, our final sample consisted of 5 

31,304 household-level observations over the survey periods from 5,466 households.  6 

 7 

Measures 8 

Food insecurity is the key dependent variable in our study. We used two items that measured 9 

food insecurity: 1) “In the past year, were you and other members in your family unable to eat 10 

balanced meals because there was not enough money to purchase food?” and 2) “In the past year, 11 

did you and other members in your family ever cut the portion size of the meals or skip meals 12 

because there was not enough money to purchase food?” These two items are in line with the 13 

measurement widely adopted in previous research that used the Korean Household Food Security 14 

Survey Module (K-HFSS), with proved internal consistency, which was developed based on the 15 

US Household Food Security Survey Module (UH-HFSS) guidelines (21, 25, 31). If the study 16 

participants answered ‘yes’ to either of the two questions, we defined them as ‘experiencing food 17 

insecurity’ (otherwise = 0).  18 

 19 

The primary independent variables are in-kind and in-cash housing assistance that the study 20 

participants were receiving at the time of data collection. We defined households living in 21 

below-market housing constructed with the government subsidies as in-kind housing assistance 22 

recipients; and households receiving housing benefit for rent payment or cash subsidies for home 23 

purchase or rental deposit payment as in-cash housing assistance recipients. As low-income 24 

families may use other sources of monetary subsidies for housing expenses, we also counted 25 

other types of in-cash assistance allocated to the household, such as living allowance provided by 26 

the national government and other types of in-cash transfer provided by the local governments.  27 

 28 

Housing cost burden, another key independent variable as well as mediator, was calculated based 29 

on the data about household income and housing expenses. Household income included earnings, 30 

cash transfers, and capital gain, and housing expense was computed by aggregating the payments 31 
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of monthly mortgage, interest, rent and utility (e.g., electricity, heating, water, maintenance fees) 1 

which allows us to measure gross amount of expenditure related to housing (32). When it comes 2 

to the standards or indicators of appropriate housing expenditure level, there has been a 3 

normative concern about how much of the household income should be left after paying for 4 

housing to ensure meeting other necessities, including food (23). In the housing literature, it has 5 

been considered a norm that if a household pays more than 30 percent of the household income, 6 

the household is deemed to experience housing cost burden (34). This conventional standard 7 

originated in the 19th century’s norm that working class families spent about one week’s 8 

earnings for a month’s rent in the U.S. (33). Since then, this 25 percent of income standard was 9 

used in the U.S. housing policies to measure housing affordability until it was increased to 30 10 

percent in the 1980s (32, 33). The 30 percent of income standard is widely adopted in housing 11 

research and policymaking across nations (23, 33-35). This threshold is critical particularly to low-12 

income groups because the remaining 70 percent of the income may not suffice to meet their 13 

non-housing needs (23, 34). Therefore, if a study participant spent more than 30 percent of his or 14 

her household income as housing expense, the household was regarded as experiencing housing 15 

cost burden (otherwise = 0).  16 

 17 

Statistical analyses  18 

We first presented the frequency and distribution of the study population according to each study 19 

variable to explore the general characteristics of the study population. Then we conducted 20 

logistic regression analysis to examine whether housing cost burden is associated with food 21 

insecurity. For all analytic processes, we used a fixed effects model. Since this model primarily 22 

focuses on within-subject differences that can coincide with changes in outcomes over the 23 

observation periods, it allows for assessing potential effects of changes in explanatory variables 24 

on dependent variables by adjusting for confounded or unmeasured individual differences (36). 25 

Therefore, we conclude that this approach can better explore the extent to which changes in food 26 

insecurity occur if any changes in housing cost burden/housing assistance occur over time points. 27 

In order to assess whether housing assistance reduces the probability of food insecurity by 28 

lowering housing cost burden, we used a mediation analysis model. According to Baron et al. 29 

(37), mediation effects are supported if 1) an independent variable significantly influences a 30 

dependent variable; 2) an independent variable significantly influences a mediator; and 3) the 31 
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influence of an independent variable on a dependent variable decreases (partial mediation) or 1 

disappears (complete mediation) when the mediator is controlled for. Following the analytic 2 

steps suggested by Baron et al. (37), we tested the mediation effect of housing cost burden on the 3 

relationship between housing assistance and food insecurity (Figure 1). In-cash housing 4 

assistance and in-cash assistance from all sources (including in-cash housing assistance and other 5 

cash subsidies) were considered separately to identify the effect of in-cash housing assistance on 6 

food insecurity.  7 

 8 

Covariates, such as household income, housing tenure, household size, and survey years, were all 9 

controlled for. STATA/SE version 15.0 (Stata Corp, College Station, TX) was used for statistical 10 

analysis, and (adjusted) odds ratios (ORs) and 95% confidence intervals (95% CIs) were 11 

presented in all models.  12 

 13 

[Figure 1 here] 14 

 15 

3. Results 16 

Overall characteristics of the sample 17 

The analytic sample consisted of 5,466 low-income households, of which 19.3% were found to 18 

have food insecurity, while 25.6% experienced housing cost burden during the observation 19 

period (Table 1). Among the total observations, 48.3% were found to earn below 50% of the 20 

poverty line (50% of median income), and 7.5% were found to earn 75% or above of the poverty 21 

line. Also, 68.0% were owner-occupiers, including mortgagors, whereas 32.0% were renters. The 22 

proportions of households receiving in-cash housing assistance, in-cash assistance from all 23 

sources and in-kind housing assistance in the sample were 22.2%, 75.9% and 8.5% respectively.  24 

 25 

[Table 1 here] 26 

 27 

Effects of housing cost burden on food insecurity 28 

Table 2 shows the result of fixed effects analysis of the association between housing cost burden 29 

and food insecurity. The odds ratios accounted for covariates including income, household size, 30 

and survey years. The odds ratio of reporting food insecurity was significant among those who 31 
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became cost-burdened families (adjusted OR: 1.26, 95% CI: 1.14-1.40). We also stratified 1 

analysis by housing tenure. It was found that while housing cost burden was associated with food 2 

insecurity among renters (OR: 1.41, 95% CI: 1.22-1.63), it was not among owner-occupiers (OR: 3 

1.14, 95% CI: 0.95-1.35). 4 

 5 

[Table 2 here] 6 

 7 

Effects of housing assistance on food insecurity: mediation effect of housing cost burden 8 

Another fixed effects logistic regression was performed with the covariates adjusted for, to 9 

examine the effects of housing assistance on housing cost burden. To present the result more 10 

succinctly, housing tenure was adjusted for in all mediation analyses. As presented in Table 3, 11 

the odds ratio of housing cost burden was all below one for the three types of assistance. This 12 

result indicates that in-cash housing assistance (adjusted OR: 0.45, 95% CI: 0.35-0.56), in-cash 13 

assistance from all sources (adjusted OR: 0.55, 95% CI: 0.47-0.63), and in-kind housing 14 

assistance (adjusted OR: 0.48, 95% CI: 0.37-0.65) were associated with a lower likelihood of 15 

transitioning into housing cost burden. This result met the first requirement of the mediation 16 

analysis model that the influence of independent variables (in-cash and in-kind assistance) on the 17 

mediator (housing cost burden) is statistically significant. 18 

 19 

[Table 3 here] 20 

 21 

Table 4 illustrates the result of the mediation effect of housing cost burden on the relationship 22 

between in-cash housing assistance and food insecurity. When food insecurity was regressed on 23 

in-cash housing assistance (model 1), the result was statistically insignificant (adjusted OR: 1.18, 24 

95% CI: 0.99-1.39) which indicates that in-cash housing assistance did not translate into 25 

reduction of food insecurity. In model 2 where housing cost burden was included, in-cash 26 

housing assistance (adjusted OR: 1.19; 95% CI: 1.02-1.41) and housing cost burden (adjusted 27 

OR: 1.27, 95% CI: 1.14-1.40) both increased the likelihood of food insecurity, and these effects 28 

were statistically significant. This result shows that housing cost burden did not play as a 29 

mediator on the relationship between in-cash housing assistance and food insecurity. Rather, in-30 

cash housing assistance and housing cost burden both operated as predictors of food insecurity.  31 
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1 

[Table 4 here] 2 

3 

Table 5 shows the result of the mediation effect of housing cost burden on the relationship 4 

between in-cash assistance from all sources and food insecurity. In model 1, in-cash assistance 5 

from all sources was negatively associated with food insecurity (adjusted OR: 0.63, 95% CI: 6 

0.56-0.72). When housing cost burden was included (model 2), its association with food 7 

insecurity was significant (adjusted OR: 1.24, 95% CI: 1.12-1.37), and adjusted ORs of food 8 

insecurity among households with in-cash assistance from all sources changed to 0.64 while 9 

remaining significant (95% CI: 0.56-0.73). The mediation analysis result requires cautious 10 

interpretation as the odds ratios are below one, indicating the negative influence of independent 11 

variable on dependent variable. Hence, the increased odds ratio from model 1 to model 2 should 12 

be interpreted that the effect size of in-cash assistance from all sources on food insecurity has 13 

decreased. Therefore, the implication of this result is that partial mediation exists in the 14 

association between in-cash assistance from all sources and food insecurity through housing cost 15 

burden. 16 

17 

[Table 5 here] 18 

19 

20 

Table 6 shows the result of the mediation effect of housing cost burden on the relationship 21 

between in-kind housing assistance and food insecurity. Those who became public housing 22 

residents showed a lower likelihood of reporting food insecurity (adjusted OR: 0.62; 95% CI: 23 

0.48-0.80) (model 1). When housing cost burden was included (model 2), adjusted OR of 24 

reporting moderate food insecurity changed to 0.64 (95% CI: 0.50-0.83) while the association 25 

between housing cost burden and food insecurity was significant (adjusted OR: 1.25, 95% CI: 26 

1.12-1.38). That is, the effect size of in-kind housing assistance on food insecurity has decreased. 27 

Similar to the interpretation of the result in Table 5, it can be understood that partial mediation 28 

exists in the association between in-kind housing assistance and food insecurity through housing 29 

cost burden. 30 

31 
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[Table 6 here] 1 

2 

4. Discussion3 

The findings of this study show that household food insecurity is more prevalent among low-4 

income groups (19.3%) than the whole population of the panel study (9.1%), and housing cost 5 

burden is also more common among this income segment (25.6%) compared to the whole panel 6 

study population (15.3%). It implies that food insecurity and housing cost burden are archetypal 7 

characteristics of low-income families. The evidence presented above affirms that housing cost 8 

burden is likely to increase the probabilities of falling into food insecurity among low-income 9 

households, which addresses the first research question. However, as demonstrated in previous 10 

research (19, 20), this association was significant among renters, not among owner-occupiers. It 11 

partly supports the assumption that poor people with limited income tend to reduce their food 12 

expenditure when housing cost increases and exceeds certain level of household income—30 13 

percent in this study, and renters are more vulnerable to this problem. This result indicates that 14 

the housing affordability problem is a significant risk factor of food insecurity among low-15 

income households, particularly non-homeowners. Relating to the second research question, this 16 

study demonstrated that in-kind housing assistance, in-cash housing assistance, and in-cash 17 

assistance from all sources are all effective in alleviating housing cost burden of low-income 18 

families to some extent. However, it found that only in-kind housing assistance and in-cash 19 

assistance from all sources are associated with the lower likelihood of food insecurity as they 20 

relieve housing cost burden, while in-cash housing assistance is associated with the higher 21 

likelihood of food insecurity.  22 

23 

The findings of this study have several important implications. While both in-kind and in-cash 24 

housing assistance programs reduce housing cost burden, in-cash housing assistance alone seems 25 

ineffective to relieve food insecurity alongside housing cost burden. This result could be partly 26 

attributable to the small amount of in-cash housing assistance in the form of monthly housing 27 

benefit or one-off cash subsidies. In view of the constantly increasing housing prices in the 28 

market, it has been noted that housing cost burden is greater among in-cash housing assistance 29 

recipients compared to in-kind housing assistance recipients in Korea (29). Therefore, the finding 30 

of our study implies that the amount of in-cash housing assistance provided to low-income 31 
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Koreans may suffice merely to lessen housing cost burden to some extent, but it is insufficient to 1 

enable to free up portion of household income to secure adequate food consumption. Our study 2 

also showed that food insecurity is higher among in-cash housing assistance recipients than non-3 

recipients, indicating that in-cash housing assistance plays a role as a marker of food insecurity 4 

rather than a countermeasure. In this regard, public housing has a comparative advantage over 5 

housing benefit in terms of its impact on residents’ food security and, by extension, health.  6 

 7 

Moreover, this study found that in-cash assistance from all sources, including in-cash housing 8 

assistance, livelihood benefits from the national government and other allowances from the local 9 

governments, reduces not only housing cost burden but also food insecurity. This result 10 

demonstrates that in-cash assistance provided by the public sector in various forms is effective in 11 

helping low-income families to pay for housing and food which are the most basic needs of 12 

human beings. However, despite its convenience and flexibility in terms of distribution and 13 

utilisation, in-cash assistance can be a double-edged sword in meeting diverse basic needs of 14 

low-income people. If low-income households cannot afford market housing with current income 15 

and even with in-cash housing assistance, they are likely to use part of other in-cash assistance 16 

for housing expenses, in which case their other basic needs, such as food, education, 17 

transportation, and medical care, would be essentially compromised. Conversely, low-income 18 

households without housing cost burden or food insecurity may deliberately free up monetary 19 

resources, including in-cash housing assistance, for food expenses, in which case the quality of 20 

housing could be largely compromised (22). It is also noted that unequal in-cash assistance 21 

provided by different local governments with varied financial capabilities might aggravate 22 

regional disparity of housing cost burden and food insecurity. In particular, more careful policy 23 

design is required to embrace the needs of those who live in poverty but receive only in-cash 24 

assistance related to housing as they are subject to lack of resources to secure adequate food. 25 

 26 

5. Conclusion 27 

This paper is one of the few studies that investigated the effects of housing affordability on food 28 

insecurity among low-income households using longitudinal data. We employed the fixed-effects 29 

model that can solely estimate the effects of housing cost burden and housing assistance 30 

programs on food insecurity, which allowed us to draw rational causal inferences from the 31 



11 
 

dataset. The associations between housing assistance and food insecurity through housing cost 1 

burden demonstrate that housing cost burden potentially limits food access among poor families, 2 

and that housing assistance, particularly public housing and sufficient in-cash assistance, are 3 

conducive to alleviating food insecurity. A closer re-examination of various housing assistance 4 

programs is needed to address low-income families’ food insecurity problems affected by 5 

housing cost burden.  6 

 7 

An issue that was not addressed in this study due to the limitation of the dataset is whether low-8 

income people who are experiencing neither housing cost burden nor food insecurity are actually 9 

suffering poor housing quality. In addition, whether a household is receiving regular food aids 10 

through informal social network or social organisations was not controlled for in our analyses 11 

because of the data unavailability. Future research on other potential mediators linking housing 12 

expenses and food insecurity, the relations between housing affordability, housing quality and 13 

food insecurity, and the effects of energy insecurity as part of housing cost burden on food 14 

insecurity would advance our knowledge of how low-income families utilise their limited 15 

resources to ensure access to adequate food.  16 

 17 

References 18 

1. Food and Agriculture Organization of the United Nations (2020) 2020 The State of Food 19 

Security and Nutrition in the World. Rome: United Nations. 20 

2. Gorton D, Bullen CR, Mhurchu, CN (2016) Environmental influences on food security in 21 

high-income countries. Nutr Rev 68, 1-29. 22 

3. Hampton T (2007) Food insecurity harms health, well-being of millions in the United States. 23 

JAMA 298, 1851-3. 24 

4. Ma CT, Gee L, Kushel MB (2008) Associations between housing instability and food 25 

insecurity with health care access in low-income children. Ambul Pediatr 8, 50-7. 26 

5. Chan J, DeMelo M, Gingras J et al. (2015) Challenges of diabetes self-management in 27 

adults affected by food insecurity in a large urban centre of Ontario, Canada. Int J 28 

Endocrinol 2015, 903468-9. 29 

6. Finney Rutten L, Yaroch, AL, Patrick, H et al. (2012) Obesity prevention and national food 30 

security: A food systems approach. ISRN Public Health 2012, 1-10. 31 



12 
 

7. Jebena MG, Taha M, Nakajima M et al. (2015) Household food insecurity and mental 1 

distress among pregnant women in Southwestern Ethiopia: a cross sectional study design. 2 

BMC Pregnancy Childb 15, 250. 3 

8. Ramsey R, Giskes K, Turrell G et al. (2012) Food insecurity among adults residing in 4 

disadvantaged urban areas: potential health and dietary consequences. Public Health Nutr 5 

15, 227-37. 6 

9. Drennen CR, Coleman SM, Ettinger de Cuba et al. (2019) Food insecurity, health, and 7 

development in children under age four years. Pediatrics 144, e20190824. 8 

10. Schmeer KK & Piperata BA (2017) Household food insecurity and child health. Matern 9 

Child Nutr 13, e12301-n/a. 10 

11. Kushel MB, Gupta R, Gee L et al. (2006) Housing instability and food insecurity as barriers 11 

to health care among low-income americans. J Gen Intern Med 21, 71-7. 12 

12. Huang X & King C (2018) Food insecurity transitions and housing hardships: Are 13 

immigrant families more vulnerable? Journal of Urban Affairs 40, 1146-60. 14 

13. King C (2018) Food insecurity and housing instability in vulnerable families. Rev Econ 15 

Household 16, 255-73. 16 

14. Vijayaraghavan M, Jacobs EA, Seligman H et al. (2011) The association between housing 17 

instability, food insecurity, and diabetes self-efficacy in low-income adults. J Health Care 18 

Poor Underserved 22, 1279-91. 19 

15. Fafard St-Germain AA & Tarasuk V (2017) High vulnerability to household food insecurity 20 

in a sample of Canadian renter households in government-subsidized housing. Can J Public 21 

Health 108, e129. 22 

16. Frederick TJ, Chwalek M, Hughes J et al. (2014) How stable is stable? Defining and 23 

measuring housing stability. Journal of Community Psychology 42, 964-79. 24 

17. Routhier G (2019) Beyond worst case needs: Measuring the breadth and severity of housing 25 

insecurity among urban renters. Housing Policy Debate 29, 235-49. 26 

18. Silva MR, Kleinert WL, Sheppard AV et al. (2015) The relationship between food security, 27 

housing stability, and school performance among college students in an urban university. 28 

Journal of College Student Retention: Research, Theory & Practice 19, 284-99. 29 



13 

19. Fafard St-Germain AA & Tarasuk V (2020) Homeownership status and risk of food1 

insecurity: examining the role of housing debt, housing expenditure and housing asset using2 

a cross-sectional population-based survey of Canadian households. Int J Equity Health 19, 5.3 

20. Mclntyre L, Wu X, Fleisch VC et al. (2016) Homeowner versus non-homeowner differences4 

in household food insecurity in Canada. J Hous and the Built Environ 31, 349-66. 5 

21. Lee H & Kim WJ (2015) Factors associated with food insecurity among one-person6 

households. Health and Social Welfare Review 35, 453-84. 7 

22. Kirkpatrick SI & Tarasuk V (2011) Housing circumstances are associated with household8 

food access among low-income urban families. J Urban Health 88, 284-96. 9 

23. Stone ME (2006) What is housing affordability? The case for the residual income approach.10 

Housing Policy Debate 17, 151-84. 11 

24. Kirkpatrick SI & Tarasuk V (2007) Adequacy of food spending is related to housing12 

expenditures among lower-income Canadian households. Public Health Nutr 10 1464-73. 13 

25. Kim K, Kim MK, Shin YJ (2009) Household food insecurity and its characteristics in Korea.14 

Health and Social Welfare Review 29, 268-92. 15 

26. Ha RK (2020) Is It Possible to Solve Food Insecurity Problems Only through Food16 

Assistance Programs? Available from: http://health.re.kr/?p=6141 [Accessed 30th 17 

November 2020] 18 

27. Lee HJ (2016) Household characteristics and housing deficits of low-income renter19 

households in housing poverty: Focused on the 2014 Korea Housing Survey. Family and 20 

Environment Research 54 155-64. 21 

28. Choi EH, Kwon CH, Lim DY et al. (2018) A Study on Housing Welfare System by Types of22 

Housing Poverty. Daejeon, Korea: Land and Housing Institute. 23 

29. Park SY & Jun HJ (2019) Determinants of housing cost burden among subsidized24 

households: A comparative study between public housing residents and housing choice 25 

voucher recipients. Journal of Korea Planning Association 54, 27-48. 26 

30. Jin MY (2017) A study on the improvement transforming characteristics of the revised27 

housing benefit. Housing Studies Review 25, 91-118. 28 

31. Coleman-Jensen A, Rabbitt MP, Gregory CA et al. (2019) Household food security in the29 

United States in 2018. ERR-270. Washington DC: United States Department of Agriculture 30 

Economic Research Service. 31 



14 

32. Herbert C, Hermann A, Mccue D. (2018) Measuring Housing Affordability: Assessing the 1 

30-Percent of Income Standard. Cambridge: Joint Center for Housing Studies.2 

33. Pelletiere D (2008) Getting to the Heart of Housing's Fundamental Question: How Much3 

Can a Family Afford? A Primer on Housing Affordability Standards in US Housing Policy. 4 

Washington DC: National Low Income Housing Coalition. 5 

34. Yates J (2007) Housing affordability and financial stress. NRV3 Research paper 6.6 

Melbourne: AHURI. 7 

35. Baker E, Pham NTA, Daniel L et al. (2020) New evidence on mental health and housing8 

affordability in cities: A quantile regression approach. Cities 96, 102455. 9 

36. Baker E, Bentley R, Mason K (2013) The mental health effects of housing tenure: Causal or10 

compositional? Urban Studies 50, 426-42. 11 

37. Baron RM & Kenny DA (1986) The moderator-mediator variable distinction in social12 

psychological research: Conceptual, strategic, and statistical considerations. Journal of 13 

Personality and Social Psychology 51, 1173-82. 14 



15 
 

Table 1. Descriptive statistics of the full sample over waves (31,304 observations from 5,466 1 

households) 2 

Category % of all observations 

Housing cost burden   

 No  74.4 
 Yes 25.6 

Household income   

< 50% of the poverty line1)   48.3 
< 75% of the poverty line   44.2 
>= 75% of the poverty line   7.5 

Tenure  

 Owner-occupiers  68.0 
 Renters 32.0 

Household size   

1 49.3 
2 36.4 
3 or more 14.2 

In-cash housing assistance  
 No  77.8 
 Yes 22.2 

In-cash assistance from all sources  
 No  24.1 
 Yes 75.9 

In-kind housing assistance   
 No  91.5 
 Yes 8.5 

Food insecurity  
 No  80.7 
 Yes 19.3 

Total 100.0 
38. Note: 1) The term ‘poverty line’ in this study refers to 50 percent of the median household 3 

income. 4 
 5 

  6 
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Table 2. Fixed-effects logistic regression: housing cost burden and food insecurity by tenure 1 

(18,048 observations, 2,253 households)  2 

Total  Owner-occupiers Renters  

OR 95% CI OR 95% CI OR 95% CI 

Housing cost 
burden 

No 1 (reference) 1 (reference) 1 (reference) 

Yes 1.26*** (1.14-
1.40) 

1.14 (0.95-
1.35) 

1.41*** (1.22-
1.63)  

*p<0.05, **p<0.01, ***p<0.001. Adjusted for income level, household size, and waves 3 

 4 

Table 3 Fixed-effects logistic regression: housing assistance and housing cost burden (17,044 5 

observations, 2,265 households)  6 

Model 1 Model 2 Model 3  

OR 95% CI OR 95% CI OR 95% CI 

In-cash housing assistance 

 No 1 (reference) 

 Yes 0.45*** (0.35-0.56) 

In-cash assistance from all sources 

 No 1 (reference) 

 Yes 0.55*** (0.47-0.63) 

In-kind housing assistance 

 No 1 (reference)

 Yes 0.48*** (0.37-0.63) 
*p<0.05, **p<0.01, ***p<0.001. Adjusted for income level, tenure, household size, and waves7 

8 

9 
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Table 4 Fixed effects logistic regression: In-cash housing assistance, housing cost burden and food 1 

insecurity (18,048 observations, 2,253 households) 2 

Model 1 Model 2

OR 95% CI OR 95% CI 

In-cash housing assistance 

 No 1 (reference) 1 (reference) 

 Yes 1.18 (0.99-1.39) 1.19* (1.02-1.41) 

Housing cost burden 

 No  1 (reference) 

 Yes 1.27*** (1.14-1.40) 
*p<0.05, **p<0.01, ***p<0.001. Adjusted for income level, tenure, household size, and waves3 

4 

Table 5 Fixed effects logistic regression: In-cash assistance from all sources, housing cost burden 5 

and food insecurity (18,048 observations, 2,253 households) 6 

Model 1 Model 2 

OR 95% CI OR 95% CI 

In-cash assistance from all 

sources 

 No  1 (reference) 1 (reference)  

 Yes 0.63*** (0.56-0.72) 0.64*** (0.56-0.73) 

Housing cost burden 

 No  1 (reference) 

 Yes 1.24*** (1.12-1.37) 
*p<0.05, **p<0.01, ***p<0.001. Adjusted for income level, tenure, household size, and waves7 

8 

9 

10 
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Table 6. Fixed effects logistic regression: In-kind housing assistance, housing cost burden and 1 

food insecurity (18,048 observations, 2,253 households)  2 

Model 1 Model 2 

OR 95% CI OR 95% CI

In-kind housing assistance

 No 1 1 (reference) 

 Yes 0.62*** (0.48-0.80) 0.64** (0.50-0.83) 

Housing cost burden 

 No  1 (reference) 

 Yes 1.25** (1.12-1.38) 

*p<0.05, **p<0.01, ***p<0.001. Adjusted for income level, tenure, household size, and waves3 

4 




