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1. Introduction

Housing is a fundamental social determinant of health (Dunn et al., 2004; Shaw, 2004). Most
health research has focused on three key aspects of housing: physical housing conditions, housing
affordability, and housing tenure. Specifically, substandard dwelling conditions, such as
overcrowding and poor ventilation, are the well-known primary risk factors of infectious and
respiratory disease. Also, housing problems may cause family disruption and deprivation (Singh,
Aitken, Baker & Bentley, 2019; Chung et al., 2020). While homeownership gives homeowners a
greater sense of comfort derived from favorable economic status (Baker, Mason, & Bentely, 2013;
Rohe & Stegman, 1993), inadequate housing conditions tend to cause anxiety and depression
(Shaw et al., 2004), and difficulties in affording adequate housing are likely to cause mental health

problems (Mason, Baker, Blakely, & Bentely, 2013).

However, the association between housing and health outcomes requires a more in-depth and
comprehensive analysis in view of the complicated relationship among the housing factors,
themselves. For example, homeownership and affordable housing do not necessarily accompany
decent dwelling conditions, particularly among low-income households (Pollack, Griffin, & Lynch,
2010). Although higher-income households are more likely to be homeowners, some of the low-
income households might also be homeowners (Baker, Mason, & Bentley, 2013; Macintyre et al.,
2003). Moreover, higher-income households tend to pay higher housing costs, but this is often
because of their willingness to pay for decent housing, rather than financial hardship (Bentley et

al., 2011; Rowley & Ong, 2012; Yates, 2007). It is therefore urged that research on the health



effect of housing needs more in-depth examinations, particularly of the simultaneous interplay of

different dimensions of housing (Howden-Chapman, Chandola, Staffor, & Marmot, 2011).

Housing scene is multifaceted in the Republic of Korea (hereafter referred to as Korea). While 61%
of the total households own their home in Korea, 49% of the low-income families (those in the
lowest four income deciles) are owner-occupiers (MLIT, 2018). Moreover, while homeowners are
usually exempted from most of the welfare services in Korea, homeownership assistance through
tax benefits is advantaged to mainly the working population (Ha, 2004; OECD, 2018; Seo & Joo,
2018). Also, Korea ranked the lowest (15.2%) in spending for housing (i.e., the percentage of
disposable income spent on housing) among the OECD (Organisation for Economic Co-operation
and Development) member countries (19% on average)—presumably due to its unique housing
lease system (Bank of Korea, 2018) — but the price-to-income ratio in Seoul has reached over 14,
marking it as one of the highest among the developed Asian cities. The overall dwelling conditions
in Korea, although it has been improved since 2000 (MLIT, 2018), have not surpassed those in
other OECD countries (e.g., per capita room ranking 23rd out of 40; household sanitary facilities
ranking 27th out of 40) (Keevers, Treleaven, & Sykes, 2016), and a noticeable number of people
still stay in informal and non-residential structures (e.g., shanty or vinyl houses) which are not
equipped with essential facilities (Ha, 2002, 2004). Under the circumstances, the approach
considering only housing affordability index or housing tenure may not be able to capture the

health effects of housing in Korea accurately.

Meanwhile, Korea has witnessed unprecedentedly increasing rates of suicide (24.6 per 100,000

persons in 2016), ranking the highest among the OECD member countries (OECD, 2020). This is



arguably attributable to mental health problems of Korean people (e.g., depression) which have
worsen since the economic crisis causing unemployment and wealth inequalities. This
phenomenon has led scholars to increasingly pay attention to the relationship between
socioeconomic inequalities and mental health problems (e.g., Kim, Jung-Choi, Jun & Kawachi,
2010). However, there has been a lack of concern on housing conditions as significant factors of
mental health problems, while scholarly focus has been placed on income and employment.
Although a handful of studies have unearthed evidence for the association between housing and
mental health in Korea (Park & Jung, 2019; Lee et al., 2016), they did not take into account the

multifaceted and complicated aspects of housing for low-income households.

To fill this gap in the literature, we examined how housing affordability and housing tenure are
concomitantly associated with mental health outcomes among low-income households in Korea,
with consideration of housing conditions. In particular, we adopted the ‘30/40 indicator ’ to
measure housing affordability stress (e.g., whether the bottom 40% of the income distribution
spend more than 30% of their income on housing). This method can effectively operationalize the
measurement of housing cost burden among low-income groups for policy-making purposes
(Baker, Mason, & Bentley, 2015; Mason, Baker, Blakely, & Bentely, 2013; Rowley & Ong, 2012;
Seeling & Phibbs, 2006; Yates, 2007). This study aims to answer the following research questions:
First, is tenure associated with depressive symptoms among lower-income households? Second,
how is housing affordability stress related to their depressive symptoms? Third, is there any

difference in these associations according to different dwelling conditions?

2. Method



2.1. Dataset
We used data from the Korean Welfare Panel Study (KOWEPS), one of the nationally
representative datasets. The data was jointly collected by the Seoul National University and the
Korea Institute for Health and Social Affairs (KiHASA). We did not need informed consent from
participants because the dataset is publicly available from the official website
(https://www.koweps.re.kr). The Institutional Review Board of the KiHASA approved the dataset.
Data, of which survey population represents 90% of the 2005 census, has been collected using a
stratified sampling design since 2006. There have been a number of samples added since 2012 in

light of the decreasing follow-up response rates (KIHASA & SNU-ISW, 2017).

To align the data with the research design of this study, only the data on the bottom 40% of the
income distribution were used for analysis. As a result, out of 14,923 variables during the two
survey periods, the final sample size was 3,858 individuals after excluding 4,407 ineligible
variables (e.g., higher-income households) and 6,658 missing variables, and the data from the 121"
wave (for adjusting for covariates) to the 13" wave (for independent and dependent variables) was
used for analysis. An analysis of longitudinal studies revealed that risk factors, such as housing
affordability and housing tenure, did not keep constant over time, and their incidence was temporal.
We thus concluded that a cross-sectional study was suitable for our investigation of the relationship

between housing and mental health with adjusting for covariates at the baseline.

2.2. Measures

2.2.1 Depressive symptoms



The survey contains 11 questions from the Center for Epidemiologic Studies Depression (CES-D)
scale, which has been widely used and validated in health studies (Takeshita et al., 2002). The
study participants were required to answer the questions, “How often did you have the following
feelings?”. Each question has responses ranging from O (very rare) to 3 (very often). The responses
were summed totaling from 0 (lowest) to 33 (highest). The total scores were again adjusted to
range from 0 to 20, and referring to previous studies (Takeshita et al., 2002), we considered

participants with a score of over 16 as having depressive symptoms.

2.2.2 Housing characteristics
2.2.2.1 Housing tenure
On the questionnaire, we asked participants, “What was your housing tenure status as of the 31%
December last year?”. The participants’ housing tenure was categorized into either 1 (private and
public renters) or 0 (owner-occupiers, including mortgagors). Those who responded other were

excluded (e.g., renters who own a house somewhere else).

2.2.2.2 Housing affordability
In applying the 30/40 indicator, we considered participants whose housing cost exceeded 30% of
the household income as having housing affordability stress (or Category 1), with all others falling
under 0. We used equivalized income data instead of gross household income, which can reflect
the household size in assessing whether the residual income (i.e., income after housing cost) is
sufficient for non-housing consumption. The equalized disposable income (including earnings,
cash transfers, capital gain, etc.) was used for the household income data, and the sum of monthly

mortgage principal and interest payments, monthly rent and utility costs (e.g., electricity, fuel,



water, maintenance fee) were taken as the housing expenditure data. These data were collected in
the form of continuous variables in the Korean currency (KRW) and were rescaled to annual values

prior to the analysis.

2.2.2.3 Dwelling conditions
Based on the national minimum housing standards that specify the minimum floor space, sanitary
facilities (e.g., water, sewage, and toilets), and basic building services installations including
ventilation and heating system (Ha, 2002), we established a dichotomous variable: 1 = substandard
dwelling conditions, and 0 = non substandard dwelling conditions. In this study, substandard
housing conditions additionally included informal and non-residential places (such as shacks and

vinyl houses made with wooden boards and vinyl).

2.2.3 Covariates
Age (continuous variable), gender (male or female), marital status (single, married, divorced,
widowed, or separated), logged household income, educational attainment (junior high or less,
high school graduate or higher) and depressive symptoms at the baseline were included as

covariates for analysis. All covariates were measured at the baseline (12" waves).

2.3. Statistical analysis
We first identified the general characteristics of the study participants, and the prevalence of
depressive symptoms was compared within and across covariates and dwelling conditions by using
chi-square tests. Then, we conducted a series of logistic regression analyses on the total study

participants, who were further divided into those who live in adequate dwelling conditions and



those who live in substandard dwelling conditions for the following analysis. The odds ratios were
adjusted for covariates, including age, gender, income, educational attainment, marital status, and
outcomes at the baseline. Odds ratios (ORs) and 95% confidence intervals (95 % CIs) were
presented in the results of all the models. STATA/SE version 15.0 (Stata Corp, College Station,

TX) was used for the analysis.

3. Results
3.1. Distribution of the study population and the prevalence of depressive symptoms

Table 1 shows the overall distribution of the characteristics of the study population. With regard
to the housing-related characteristics, 66.7% of the study population was owner-occupiers, 25.6%
experienced housing affordability stress in the past year, and 18.6% lived in substandard housing
(718 out of 3,858). Although the proportion of owner-occupiers was higher among those who live
in standard housing (68.5%) than those who live in substandard housing (58.8%), the share of
people with housing affordability stress was similar between the two groups—25.6% and 25.9%,
respectively. Meanwhile, 21.5% of the study population was found to have depressive symptoms.
In general, renters who have housing affordability stress and live in substandard housing showed
a higher prevalence of depressive symptoms than their counterparts. With regard to the covariates,
about 63.4% of the study population was female, 54.6% were married, and 28.6% attained an
education level of high school or above. Those who live in substandard housing showed slightly
less prestigious status than adequate housing dwellers in terms of household income and
educational attainment. In general, females with a lower education level and who were divorced,
widowed, or separated reported a higher prevalence of depressive symptoms than their

counterparts, regardless of their dwelling conditions.



[Table 1]

3.2. Association of housing tenure and housing affordability stress with depressive
symptoms

Table 2 presents the association between housing tenure, affordability stress, and depressive
symptoms, in which the dwelling conditions were not considered. When the independent variables
were included in Model 1 and Model 2—for which all covariates were controlled— we found that
renters were more likely to have depressive symptoms (OR: 1.63; 95% CI [1.36-1.99]) than owner-
—occupiers, as were those with affordability stress (OR: 1.50; 95% CI [1.25-1.81]) than those
without affordability stress. When two independent variables were added simultaneously in Model
3, both variables became statistically significant to explain the likelihood of having depressive
symptoms. The likelihood of having depressive symptoms was higher among renters (OR: 1.48;
95 % CI [1.21-1.81]) and those with housing affordability stress (OR: 1.28; 95% CI [1.03-1.57]),

as compared to the reference groups.

[Table 2]

3.3. Association between housing tenure, housing affordability stress, and depressive
symptoms among adequate housing dwellers

Table 3 presents the association of depressive symptoms with housing tenure and affordability

stress among adequate housing dwellers. As shown in Table 2, housing tenure and housing

affordability were significantly associated with depressive symptoms in Model 1 (OR: 1.68; 95%



CI[1.36-2.08]) and Model 2 (OR: 1.44; 95 % CI [1.16-1.78]) respectively, when all the covariates
were controlled for. However, when both variables were added simultaneously in Model 3, we
found that only housing tenure was significant, showing that renters were more likely to report

depressive symptoms (OR: 1.56; 95% CI [1.23-1.97]) than owner-occupiers.

[Table 3]

3.4. Association between housing tenure, housing affordability stress, and depressive
symptoms among substandard housing dwellers

The effects of housing tenure and housing affordability on substandard housing dwellers’
depressive symptoms are presented in Table 4. While housing tenure, alone, was not found to be
significantly associated with depressive symptoms (Model 1; OR: 1.36; 95% CI [0.94-1.98]), odds
of reporting depressive symptoms were greater for those with housing affordability stress than
those without affordability stress (Model 2; OR: 1.76; 95% CI [1.20-2.60]). This pattern remained
significant in Model 3, where both variables were considered simultaneously. The odds of
reporting depressive symptoms were insignificant among renters. Meanwhile, the odds ratios have
consistently remained significant for those who have housing affordability stress (OR: 1.68; 95%

CI[1.10-2.61]) compared to those without affordability stress.

[Table 4]

4. Discussion



In this study, we examined the association between housing tenure, housing affordability, and
depressive symptoms under different dwelling conditions among low-income households. Our
findings showed that housing tenure and housing unaffordability are significantly associated with
a higher likelihood of depressive symptoms. When dwelling conditions were considered, housing
tenancy, compared with ownership, tended to be associated with depressive symptoms among
adequate housing dwellers, whereas housing unaffordability was associated with depressive

symptoms mainly among those living in substandard housing conditions.

Our findings demonstrate that the effect of housing on health is different among adequate housing
dwellers and substandard housing dwellers. Depressive symptoms among adequate housing
dwellers are more likely to occur in renters than owner-occupiers, implying that psychological
comfort and ontological security derived from homeownership are manifested among low-income
owner-occupiers if their housing conditions are adequate (McKee, 2012; Rohe, Van Zandt, &
McCarthy, 2002). In line with the economists’ view (Howden-Chapman, Chandola, Staffor, &
Marmot, 2011; Kavanagh et al., 2006; Searle et al., 2009), this is possibly because homeownership
falls under the “positional goods” category, in that it conveys good standing in society and can act
as a buffer against potential financial risks, such as income loss and tenure insecurity. However,
this association seems invalid among substandard housing dwellers. The sense of security that
often accompanies homeownership does not seem to have the same psychosocial benefits for
homeowners living in poor dwelling conditions. As people spend time in a house relaxing, eating,
and studying, the quality of internal dwelling conditions seems to influence residents’ feelings and
emotional status directly, unlike a sense of financial security, which does in direct ways. Existing

evidence shows that there is a higher concentration of poor internal dwelling conditions in



neighborhoods where there is a high crime rate and poor infrastructure, such as limited access to
public transportation and amenities (Rohe & Stegman, 1994; Tirkoglu, 1997). Also, insufficient
sound-proof systems were reported to cause social exclusion as well as conflicts with
neighborhoods, leading to psychological distress. These studies suggest that the effects of housing
tenure are overwhelmingly suppressed by the effect of dwelling conditions (Macintyre et al., 2003).
In other words, where we live represents a range of individual and local level attributes, which
needs concern for compositional and contextual place-effects on health (Macintyre, Ellaway, &

Cummins, 2002).

Housing affordability stress is also a risk factor of depressive symptoms in both groups. The
negative effect of housing affordability stress on mental health among substandard housing
dwellers, similar to what has been argued elsewhere (e.g., Bentley et al., 2011; Rohe, Van Zandt,
& McCarthy, 2002; Yates, 2007), is arguably due to their relatively lower household income.
According to Table 1, the average annual household income of substandard housing dwellers
(approx. USD 10,000) is lower than that of adequate housing dwellers (approx. USD 10,715).
When low-income people are forced to pay a large proportion of their income for accommodation
whose quality is not worth the housing cost, it might cause mental stress to the residents, regardless
of whether they own the home or not. As housing expenditure tends to be inelastic, housing cost
burden can put pressure on individuals’ economic conditions for their survival, such as food
insecurity, which both directly and indirectly influences health (Kirkpatrick et al., 2011). In this

regard, the most underprivileged are highly subject to poverty and poor housing conditions.



A possible interpretation of the association between housing affordability and mental health among
substandard housing owners is that low-income homebuyers tend to purchase lower quality houses
(Rohe & Stegman, 1994). In addition, people who purchased a house a long time ago whose quality
was below the minimum housing standards formulated recently have seen their earnings decline
over time, leading to residential discontent and psychological discomfort. However, the statistical
significance of the negative effect of housing affordability stress on depressive symptoms
disappears among adequate housing dwellers when it is considered together with housing tenure
as an explanatory variable. In short, for adequate housing dwellers, homeownership is the key
housing feature that seems conducive to mental health, but for substandard housing dwellers,

housing affordability stress is the major risk factor of mental health.

This study’s featured population is generally characterized by a less favorable housing scene than
the top 20% of the income distribution, similar to other studies’ results (e.g., Bentley et al., 2011,
Bentley, Baker, & Mason, 2012; Ellaway et al., 1998; Mason, Baker, Blakely, & Bentely, 2013).
Although not shown in the results, owner-occupiers tended to be relatively higher-income
households, did not experience difficulty in affording housing and did not live in poor housing
conditions. However, although a considerable percentage of the study population own home
(66.7%), 16.4% of them live in poor-quality housing, and 25.6% suffer from unaffordable housing,
which could possibly affect their health. It implies that homeownership is still deemed an important
contributor to health, but focusing solely on housing tenure cannot capture the comprehensive
association between health and housing (Barlow & Duncan, 1988). In the Korean context, the
eligibility criteria for welfare provision have targeted mostly low-income renters, except for a

handful of recent assistance provided to income-poor owner-occupiers for house repairs (Ronald



& Jin, 2010). Given that it is difficult to liquidate substandard housing assets to support household
welfare, public health policy formulated on the basis of tenure status or income without
considering dwelling conditions may result in the unintended exclusion of certain groups in policy
intervention. Therefore, various housing factors should be taken into account concomitantly during

the policymaking processes.

5. Limitations and strengths of the study

Despite the significance of the methodological approaches and findings, this study encountered
some limitations. First, this study was not able to provide a temporal association between housing
factors and mental health due to the cross-sectional design. Therefore, it is possible that mental
health problems might cause housing-related problems. Second, the amount of the remaining
mortgage payments was not considered in calculating housing expenditure. Even if the mortgage
did not need to be paid off at the time of the survey, it might have influenced the current and future
non-housing expenditure. In effect, there have been debates over whether households’
consumption attitudes are determined by their current income or permanent income (Friedman,
1957), but the measurement of housing affordability has relied on current income rather than
permanent income, without considering cyclical sensitivity (Hulchanski, 1995). For a more
accurate measurement of housing expenses over the lifecycle, future researchers should use a
qualitative method to account for how people arrange mortgage payments. Third, as the dataset
was collected through a self-report survey, there may have been information bias. For instance, the
respondents might have accidentally provided inaccurate information about their housing features
and expenses. Nevertheless, this study’s strength was that we could demonstrate that the interplay

of housing tenure and affordability burden affects mental health differently among adequate



housing dwellers and substandard housing dwellers. Further studies are required to explore its
effects on physical and mental health.
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Table 1. Distribution and the

revalence of depressive symptoms among lower income households in Korea (N=3,858)

Total Dwelling conditions
(N=3,858) Adequate (N=3,140) Substandard (N=718)
Distribution | Depressive symptoms | Distribution | Depressive symptoms | Distribution | Depressive symptoms
N (%) N (%) p- N (%) N (%) p- N (%) N (%)  p-
_value! : value' : ~ value!
Housing tenure : '
Owner-occupiers 2,574 66.7 454 17.6  <0.001 | 2,152 68.5 345 16.0  <0.001 422  58.8 109 258 0.083
Renters 1,284 333 376 293 988  31.5 282  28.5 296  41.2 94  31.8
Housing affordability L
Affordable 2,870  74.3 557 194 <0.001 | 2338 74.5 422 18.0  <0.001 532 1 74.1 135 254  0.004
Unaffordable 988  25.6 273 27.6 802 | 25.5 205 25.6 186  25.9 68 : 36.6
Gender
Male 1,414 36.6 233 16.5 <0.001 | 1,151 36.7 178 - 15.5 : <0.001 263  36.6 55 209 : 0.001
Female 2,444 634 597 244 1,989  63.3 449 22.6 455 634 148 325
Age (mean, SD) 65.5 1 15.8 68.4 1 14.5  <0.001 65.1 { 15.8 68.2 : 143 - <0.001 | 67.0  15.6 69.0 : 15.1 0.034
Income (KRW, mean 1,244 - 424.0 | 1,111 = 419.6 <0.001 | 1,259 | 424.7 | 1,118 - 423.1 | <0.001 | 1,180 . 414.8 | 1,085 408.4  <0.001
Marital status = = _
Married 2,108 | 54.6 338 16.0 <0.001 | 1,781 56.7 260 14.6  <0.001 327 455 78 239  0.013
Divorced/widowed 1,395  36.1 415 29.8 1,079 344 308 28.5 316 1 44.0 107 339
Single 355:9.2 77 21.7 280 8.9 59 21.1 75 1104 18 24.0
Educational attainment _
Junior high or less 2,755 714 653 237 <0.001 |2,198 70.0 483 22.0 :<0.001 557 . 77.6 170 - 30.5 0.013
High school or higher 1,103  28.6 177 16.1 942  30.0 144 153 161 224 33 205
Total 3,858  100.0 830 : 21.5 3,140 100.0 627 20.0 718  100.0 203  28.3

'Chi-square test comparing prevalence of depressive symptoms by each potential confounder.



Table 2. The association between housing tenure, housing affordability stress, and depressive symptoms (N=3,858)

Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI

Housing tenure

Owner-occupiers 1 (reference) 1 (reference)
Renters 1.63""  (1.36-1.99) 1.48™  (1.21-1.81)
Housing affordability

Affordable 1 (reference) 1 (reference)
Unaffordable 1.50™" | (1.25-1.81) | 1.28"  (1.03-1.57)

Note: adjusted for age, gender, marital status, educational attainment, log income, depressive symptoms at baseline

Table 3. The association between housing tenure, affordability stress, and depressive symptoms among adequate housing

dwellers (N=3,140)

Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI

Housing tenure

Owner-occupiers 1 (reference) 1 (reference)
Renters 1.68™"  (1.36-2.08) 1.56""  (1.23-1.97)
Housing affordability

Affordable 1 (reference) 1 (reference)
Unaffordable 1.44  (1.16-1.78) 1.20 | (0.95-1.52)

Note: adjusted for age, gender, marital status, educational attainment, log income, and depressive symptoms at baseline

Table 4. The association between housing tenure, unaffordability, and depressive symptoms among substandard housing

dwellers (N=718)

Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI

Housing tenure

Owner-occupiers 1 (reference) 1 (reference)
Renters 1.36 | (0.94-1.98) 1.07 | (0.73-1.66)
Housing affordability

Affordable 1 "(fé'fefehce) 1 (reference)
Unaffordable 1.76"  (1.20-2.60) | 1.68" @ (1.10-2.61)

Note: adjusted for age, gender, marital status, educational attainment, log income, and depressive symptoms at baseline





