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Poverty, Hardship and Depression

Abstract
Objective: Mental health disorders are of great social, economic, and policy concern. A
higher incidence of major depressive disorder has been reported among those living in or
near poverty. Our study examines the extent to which the relationship between income

and depression is mediated by measures of material hardship.

Methods: We use measures of depression at two points in time from the longitudinal
Fragile Families Survey to better discern the causal direction of the relationship between
income poverty, hardship, and depression. More specifically, we use conditional logistic
fixed-effect models that control for time-invariant unmeasured heterogeneity in the

sample.

Results: We found a strong relationship between hardships and depression. The most
prominent hardships were problems paying bills and phone turned off. We also found that
hardship helped mediate much, though not all, of the link between poverty and

depression in the conditional fixed effect logistic regression models.

Conclusion: Our policy simulations suggest that public health efforts to reduce
depression may be enhanced from efforts that focus on specific forms of material

hardship.



Poverty, Material Hardship and Depression

Mental health disorders are of great social, economic, and policy concern. Mental health is
defined according to the Surgeon General as “a state of successful performance of mental
function, resulting in productive activities, fulfilling relationships with other people, and the
ability to adapt to change and to cope with adversity” (U.S. Department of Health and Human
Services, 1999: vii). Furthermore, mental health is required for an individual to maintain social
relationships with others and contribute to society.

At the individual level, the general association between health and income is well
established and has been found in different places, time periods, genders, and ages (Lynch et al.,
2004; Adams et al., 2003). In terms of mental health disorders, Kessler et al (1994) report a
higher lifetime and 12-month incidence of depressive, anxiety, and substance use disorders
among low-income individuals. More recently, Kessler et al. (2003) report a higher 12-month
incidence of major depressive disorder among those living in or near poverty. Adults with
serious psychological distress were more likely to have less than a high school degree (34%)
than those without serious psychological distress (17%). Additionally, adults with serious
psychological distress were more likely to have family income below $20,000 (44%) than those
without (20%) (Pratt, Dey and Cohen, 2007).

The relationship between income and mental health is not just found at the very bottom
of the income distribution or for those living below the federal poverty line. There is a clear
income gradient to health such that every step above the poverty line is associated with an
incremental improvement in health (Lynch et al., 2004; Ecob and Davey Smith, 1999). While it
is clear that depression results in lost income (Marcotte and Wilcox-Gok, 2001; Kessler et al.,

2006; Greenberg et al., 2003), there is a growing consensus that socioeconomic disadvantage



precedes poor mental health. Although reverse causation—poor mental health leading to lower
earnings—is present, it is no longer considered the primary mechanism behind the association
between income and health (Lynch et al., 2004). Several longitudinal studies have specifically
examined the relationship between depression and socioeconomic status and concluded that the
causal direction runs from socioeconomic status to depression (Risher et al. 2001; Muntaner, et
al. 2004; Miech et al. 1999; Johnson et al. 1999). Thus, exploring new dimensions along which
the income-mental health gradient may operate is of substantial interest.

At the present time, most recent research on mental health outcomes continues to include
either a measure of poverty, income or socioeconomic status in the models (Perreira et al. 2005;
Hawkins and Booth 2005; Turner et al. 2004; Serido et al. 2004; Evenson and Simon 2005).
There is no research explicitly examining how material hardship mediates the effect of poverty
on mental health. Moreover, the relatively few studies that looked at the broader association
between hardship and mental health suffer from two limitations (Heflin et al. 2005; Laraia et al,
2006; Casey et al 2004). First, they tended to focus on only one type of hardship. In this project
we expand the scope to include five dimensions of hardship. Looking at multiple forms of
hardship allows us to determine if some forms are associated more closely with depression than
others. Second, previous work relied upon cross-sectional data or data from community-based
studies. We use longitudinal data collected in the Fragile Families Survey— a survey of births in
cities with populations greater than 200,000 in 1999 in the United States. This allows us to
conduct more precise causal modeling, via conditional logistic fixed-effect models, that
explicitly incorporate time-invariant unmeasured heterogeneity into our model. The data also
provide insight on a population (households with new births) vulnerable to poverty and hardship,

and which have been the focus of policy interventions in recent years, such as through welfare



reform initiatives. Finally, we contribute to literature in social epidemiology by providing a
direct test of the extent to which the relationship between income and depression is mediated by
material conditions.

THE RELATIONSHIP BETWEEN POVERTY AND MATERIAL HARDSHIP

Poverty is usually defined and operationalized by researchers in terms of income
deprivation. The “official” U.S. poverty measure—the focus here—has two components: poverty
thresholds and the definition of family income that is compared to these thresholds. The
thresholds were originally devised in the 1960s to represent the cost of a minimum diet
multiplied by three to allow for expenditures on other goods and services. The thresholds vary by
family size and age of household members, and have been updated yearly for inflation using the
Consumer Price Index (CPI). The poverty threshold for a family of two adults and two children
was $19,806 in 2005. The definition of family resources used consists of gross annual cash
income from all sources, such as earnings, pensions, interest income, rental income, asset
income, and cash welfare. A family and its members are considered poor if their income falls
below the poverty threshold for a family of that size and composition.

Many researchers have since noted the technical deficiencies of the official poverty
measure (Ruggles 1990; National Research Council 1995; Iceland 2006). For example, the
poverty lines, originally devised by multiplying the cost of food needs by three to account for
other needs (such as clothing and shelter), no longer captures families’ basic needs because
people today spend closer to one-seventh of their income on food rather than one-third. The
definition of money income used in the official measure—gross cash income—also inadequately
captures the amount of money people have at their disposal to meet basic needs by omitting

noncash transfers (such as housing subsidies). In tandem with these technical criticisms of the



income poverty measure, there is a growing interest in using measures of material hardship to
identify individuals who do not consume minimal levels of basic goods and services such as
food, housing, clothing, and medical care (Beverly 2001; Boushey et al. 2001; Ouellette et al.
2004). Many argue that the American public is or should be more concerned with meeting a
basic set of needs instead of providing a basic level of income (Mayer and Jencks 1989; Rector
1999).

The empirical literature on the association between income poverty and various hardship
measures indicates that they are only moderately correlated with one another in the U.S. (Mayer
and Jencks 1989, 1993; Mayer 1995; Rector et al. 1999; Beverly 2000; Boushey et al. 2001;
Perry 2002; Bradshaw and Finch 2003). On the one hand, poor people are more likely than non-
poor people to report a variety of material hardships. For example, Boushey et al. (2001)
reported that while about 13 percent of respondents under 200 percent of the poverty level
reported not having enough food to eat, only 2 percent of those over 200 percent of the poverty
line said the same. While 25 percent of those under 200 percent of the poverty line were unable
to make housing or utility payments, the figure for those above 200 percent of the poverty line
was 8 percent. On the other hand, as these findings indicate, many people with low income do
not report various types of material hardship, and some people who are not poor do. One of the
best-developed measures of material hardship, the food security scale, correlates with income
and poverty at approximately 0.33 (Hamilton et al. 1997).

Iceland and Bauman (2004) find that income poverty is more strongly associated with
some hardship measures, such as food insecurity, difficulty paying bills, and possession of
consumer durables, and less strongly associated with others, including housing and

neighborhood problems and fear of crime. They conclude that various hardship measures, often



by design, tap into distinct dimensions of well-being. Income poverty measures capture the flow
of income that can be used to meet recurring needs, and by-and-large do not attempt to take into
account the stock of resources at people’s disposal. Thus, neither a household’s wealth nor debt
is typically included in these measures. Many of the material hardship measures, however,
indirectly take a household’s wealth or debt into account. There are likely some people with
tremendous wealth who do not work and thus look income poor but may report no hardships.
Conversely, there are people with high incomes who either hit a rough financial patch and report
hardships, or who have high fixed costs may have trouble meeting basic expenses.* For precisely
some of these reasons, we believe it is important to investigate the relationship between health
and both income poverty and material hardship measures. We explore the consequences of using
an income measure tied to the federal poverty thresholds versus a material hardship based
measure to model the risk of depression in a sample of mothers with new births.
MATERIAL RESOURCES AS DETERMINANTS OF DEPRESSION

The premise that material hardship may mediate the income-mental health relationship is
based what is known in the social epidemiology field as the neomaterial approach (Lynch et al
2000). In the neomaterial tradition, material hardship measures could have a negative impact on
mental health through a direct effect of nutritional shortfalls, exposure to unhealthy housing
conditions, or deterioration in other basic living conditions. Previous research focused on

components of the public infrastructure such as education, health services, transportation,

! For a conceptual model outlining possible determinants of material hardship see Heflin et al.’s 2007 discussion of
possible determinants of food insufficiency in which economic resources are only one factor. Other factors
discussed include other types of resources, household demands and individual characteristics that may interfere with

the ability to cope with scarce resources.



environmental and occupational controls, quality of food, and quality of housing (Lynch et al.
2000).

At the individual level, research has focused on parsing out the relative contribution of
different mechanisms through which disadvantage may affect health over the life course (Miech,
RA, Caspi A, Moffitt et al. 1999). For example, Macleod and colleagues (2002; 2005) have
explored the relative contribution of objective and subjective social status to health. Macleod
and colleagues (2005) report that objective material conditions (such as lack of access to car or
father’s manual occupation), particularly those experienced earlier in life, are a more important
determinant of health than perceptions of relative status.

While previous research pointedly debates the contribution of psychosocial and
neomaterial measures to health (Macleod and Davey Smith 2003; Muntaner et al. 2004),
currently no individual-level studies have empirically differentiated the effects of income from
measures of material well-being on mental health. This omission is largely the result of the
conceptualization of socioeconomic status as a measure which encompasses an individual’s
income, education and occupation. See for example Miech at al. (1999). Yet, the population
statistics which are viewed by policy-makers and public health officials are usually released with
results by income level and/or poverty status alone. Thus, understanding the extent to which
income directly affects mental health and the extent to which it operates through material
conditions is quite relevant.

It is important to note that there are a myriad of causal pathways between income and
mental health that likely operate outside of variation in material hardship experiences (for
example, neighborhood effects). Therefore, while we expect material hardship to mediate a

prime amount of the income-mental health relationship, we expect that we have not captured all



the possible causal pathways through which income can affect mental health. As a result,
although we expect the direct effect to diminish in models containing material hardship, we
expect that income will continue to be an important predictor of mental health.

DATA

For this study, we analyze data from two waves of the Fragile Families and Child
Wellbeing Study (FF), a longitudinal survey of 4,700 children. FF follows a cohort of
newborn children and their parents in 20 U.S. cities (located in 15 states). A multi-staged
sampling design was used to randomly sample cities, hospitals within cities, and then births
within hospitals. Baseline interviews were conducted with a probability sample of 3,712
unmarried mothers and a comparison group of 1,196 married mothers from 1998 to 2000.
Mothers were interviewed in the hospital at the time of their child’s birth (baseline) and over the
telephone one and three years later. Trained interviewers conducted face-to-face interviews with
the mothers between February 1998 and September 2000. One year follow-up interviews were
conducted between June 1999 and March 2002. The three-year follow-up interviews were
conducted between April 2001 and December 2003 (Reichman et al. 2001). This project utilizes
data from the one year and three year follow-up interviews and is restricted to mothers with valid
data on all variables in the model.

One limitation of the data is that they are not necessarily representative of the experiences
of the population as a whole, particularly those living outside major metropolitan areas or
households without children. The association between poverty, hardship, and depression could
indeed differ among other populations. Nevertheless, the population here is of particular interest

to many policy-makers and the public who seek to bolster the long-term well-being of these



young families and their children. Additionally, no nationally representative datasets contain
information on depression, income poverty and multiple domains of material hardship.
MEASURES

Mental health will be assessed using an indicator for major depressive disorder based on
the definitions and criteria specified in the revised third edition of the American Psychiatric
Association’s Diagnostic and Statistical Manual of Mental Disorders (DSM-I11-R) (APA, 1987).
The depression diagnosis is operationalized based on the 12-month screening version of the
World Health Organization’s (WHO) Composite International Diagnostic Interview (CIDI)
(WHO 1990; Kessler et al. 1998). The CIDI is a structured interview schedule designed to be
used by trained interviewers who are non-clinicians to assess the prevalence of specific
psychiatric disorders (Robins et al. 1988). WHO field trials (Wittchen 1994) and other
methodological studies (Blazer et al. 1994) have demonstrated acceptable test-retest reliability
and clinical validity of CIDI diagnoses. The measure is used here as a binary variable where a
value of 1 indicates that woman meets the screening criteria for depression.

FF contains information on five types of material well-being at two points in time. In
keeping with standard practice, each form of material hardship is represented with a dichotomous
measure that indicates if the domain if present (or not). The following questions are asked after
the introductory question is asked. “We are also interested in some of the problems families face
making ends meet. In the past 12 months, did you do any of the following because there wasn’t
enough money?” Free food is indicated if the respondent answered in the affirmative to the

question: “In the past 12 months, did you receive free food or meals?”? Respondents were asked

% This is not the strongest measure of food hardship. Other measures typically used include the single item food
insufficiency question or the full 18-item Food Security Scale created by the US Department of Agriculture and
included in the Current Population Survey and the Panel Study of Income Dynamics, among other surveys.

However, since prior research has so strongly indicated a relationship between food hardship and mental health,
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if they did not pay the full amount of rent or mortgage, did you not pay the full amount of a gas,
oil or electricity bill, or had to borrow money from friends or family to help pay bills. If any of
these three items is answered affirmatively, the respondent is coded as having difficulty paying
bills. Lack of medical care is indicated if the respondent answered in the affirmative to the
question “In the past 12 months, was there anyone in your household who needed to see a doctor
or go to the hospital but couldn’t go because of the cost?” Telephone turned off is indicated by
an affirmative response to the question “In past year, was telephone service ever disconnected?"
Respondents were asked if they were evicted for nonpayment; stayed at a shelter, in an
abandoned building, an automobile, or any other place not meant for regular housing even for
one night; or moved in with other people even for a little while because of financial problems. If
any of these three items is answered affirmatively, the respondent is coded as having unstable
housing.

Finally, we include standard control variables in models of mental health. Education level
is captured at three levels: less than high school, high school graduates, more than high school.
Race is measured with a series of dummy variables as white if the respondent self-identified
themselves as non-Hispanic white; black indicates non-Hispanic black; Hispanic indicates that
the respondent self-identified themselves as Hispanic; and other indicates American Indian,
Asian, or some other combination. Age indicates the women’s age and has a range from 18 to 53.
Number of children indicates the total number of children in the household under age 18. Age of
youngest child indicates the age of the youngest children in the household under age 18.% Marital

status is controlled with three categorical variables—married, widowed/divorce, and never

rather than leave this dimension of material hardship out of the study, we include it but fully appreciate its
weaknesses.

% Variation in age of child comes from two sources. First, while the follow-up interviews are ideally completed 12
months and 36 months after the age of the child, in reality there is a quite a bit more variation. Second, in some
cases, mothers have had additional children by the 36 month follow-up.
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married, with the latter category serving as the omitted reference group. A measure of global
self-rated health is included as a dichotomous variable with “fair” or “poor” health equal to 1 and
“excellent”, “very good” or “good” health equal to 0. Finally, we create a series of measures of
the ratio of total household income to the federal poverty threshold for the family size for less
than 1.0 (the poverty line), an income to needs ratio between 1.0 and 1.5, an income to needs
ratio between 1.5 and 2.0, an income to needs ratio between 2.0 and 4.0, and an income to needs
ratio greater than 4.0. This produces a common set of cutoffs that also have sufficient sample
representation. All variables, with the exception of race, are time varying as indicated in Table
1.

METHODS

To estimate the relationship between depression and material well-being, we estimate a series of
pooled cross-sectional and conditional logistic regression models. The statistical model can be

specified as:

(1) Prob (Yitzl) =A (Bo + B X+ BoZit+ ot ei)

where Y is the mental health outcome of individual i at time t. A represents the logistic
cumulative distribution function. X is a vector of measures of material well-being discussed
above. Z is a vector of individual characteristics that have been shown to be associated with
mental health. This includes age, race, marital status, educational level, presence of children, age
of children and physical health. Finally, t is a year indicator that controls for unmeasured factors
associated with time. For all the logit models, Huber-White standard errors are presented and the
standard errors are corrected to account for the intra-individual correlation using the cluster

subcommand in STATA 10.0.
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Once we determine if there is a direct relationship between material well-being and
mental health, we then explore the extent to which this relationship modifies the relationship

between mental health and poverty with the following two models.

2 Prob (Yi=1) =A(Bo + BiPOVi+ BoZi + 1+ €))
where POV indicates a vector of categories indicating the income-to-needs ratio of individual i,
and the other terms are defined as above. Note that in this model we exclude the X vector of

measures of well-being in order to capture the direct effect of poverty on health status.

(3)  Prob (Yi=1)= A (B + B; POV, + B,Zi+B3 X; + 1+ €))

Finally, in equation (3), we examine the extent to which the marginal effect of poverty on health
status (B1) declines in the presence of the vector of material well-being measures.

We begin by presenting results from the three models using the pooled cross-section.

Next, we consider the possibility that unmeasured heterogeneity is driving the
relationship between material hardship and depression. Specifically, it is possible that women
who have a latent propensity to experience emotional distress may also have a latent propensity
to suffer from unmet medical need and/or other material hardships. To consider this possibility
we rewrite the error term in equations (1) to (3) as the standard error-components for panel data
models ei= it + @i, where @; captures person-specific and time-invariant unobserved
heterogeneity and n;; is an independently and identically distributed random error term.

In order to consider this possibility, we estimate conditional fixed effect logistic
regression models. Thus, our three models above become:

(4)  Prob (AYi=1) = A (BiAXi+ BoAZi+ i)

(5)  Prob (AYy=1) = A (B1APOVi+ B2AZ; + 1ir)
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(6) Prob (AYit:l) = A (B1 APOV; + BoAZi+B3 AX + nit)

where ‘A’ refers to the two-year difference operator such that AY; = Y»;-Y3; for our
measure of depression. The fixed effect models include the same list of covariates as equation
(1-3). However, because the model uses variation within an individual over time, factors that do
not vary over time are unidentified. Additionally, coefficients are identified only using those
individuals with changes in depression status over the two waves of observation. In other words,
neither women who never meet the criteria for depression nor those who meet the criteria for
depression at both waves are used to estimate the coefficients. As such, results from these
models may not be generalizable to the full sample of households with children in the twenty
most populous cities in the United States. Finally, unobserved factors that vary over time will
continue to bias the estimated coefficients. For example, if a woman’s household management
abilities change over time and are correlated with material hardship and mental health, then
failing to control for this variable would bias the estimates of the material hardship coefficients.
Results may be interpreted as the change in the log odds of meeting the screening criteria for
depression associated with a unit change in material hardship (or income to needs category).
RESULTS
Sample Description

[Insert Table 1 here]

Table 1 presents descriptive statistics (means and standard deviations) for selected outcomes and
demographics for the unweighted data at the Year 1 and Year 3 follow-up interviews (hereafter
Y1and Y3). Asindicated, 15.9 percent of respondents meet the criteria for major depression

disorder at Y1 and 20.1 percent at Y3. This is higher than the 12 month national average for all
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women, 12.9 percent, but consistent with the finding that rates of affective disorders, which
include major depression, decline monotonically as income and education increases (Kessler et
al. 1994). Forty percent of women had an improvement in depression status (1 to 0) and 60
percent had a worsening of depression status (0 to 1) between the two observation points.

Reflecting the high rates of poverty that children in America are exposed to and the sampling
focus of the FF data (urban births with an over-sample to unmarried mothers), the prevalence of
hardship and poverty are relatively high among the sample respondents. In terms of reports of
material hardship, approximately 39.0 percent report having difficulty paying bills at Y1, 12.9
percent report having a phone turned off, 12.1 percent report having unstable housing, 7.8
percent report receiving free food or meals and only 5.3 percent report an unmet medical need at
Y 1. The incidence of hardships is similar at Y3 with the exception of having a phone turned off
which rises to 20.9 percent. In term of income-to-needs levels, 43.4 percent are under the poverty
line, 14.1 percent are just above the poverty line with income to needs ratios between 1.0 and
1.5; 10.5 percent are near poor with income to needs ratios between 1.5 and 2.0; 21.9 percent
have income to needs ratios between 2.0 and 4.0 and 10.2 percent have income to needs ratios
above 4.0 at Y1. Interms of education, 31.2 percent have less than a high school education, 30.6
percent have a high school diploma and 38.7 percent have education past the high school level at
Y 1. Both income and education levels rise slightly between the Year 1 and Year 3 follow-up
interviews.
Pooled Cross-sectional Models

[Insert Table 2 here]
In Table 2 we present the results of the pooled cross-sectional models. In the first set of

columns we present results of the logistic regression model which examine the relationship
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between material hardship and depression. We find that each of the five forms of material
hardship captured in the Fragile Families data--problems paying bills, lack of medical care, free
food, phone turned off and unstable housing--are positively associated with elevated risk for
depression.

Other demographic control variables follow as expected. The risk of depression is
negatively associated with the age of the mother but is unrelated to age of youngest child or the
number of children present in the household. Poor health is associated with an increased risk of
depression. Finally, in terms of race, we find that while the risk of depression is lower for
Hispanics compared to whites, African-Americans face no higher risk of depression compared to
whites in this sample of new births. Women who are widowed, separated or divorced face
higher odds of depression than never married mothers.

In Model 2 of Table 2, we present the results of the logistic regression model which omits
the measures of material hardship but include the multiple categories of the income to need
threshold in order to derive a baseline of the effect of the income to need ratio and depression
with Model 3. Here, we find that risk of depression decreases in a straightforward monotonic
relationship. This result is exactly as expected and is consistent with the finding of others
(Kessler et al 1994). It should be noted, however, that having income-to-needs ratios of less than
2.0 is statistically indistinguishable from living in poverty and only the top two categories are
statistically significant. The odds ratio of the top income-to-needs ratio category indicates, for
example, that women whose family income is four times the poverty line are just over half as
likely to report depression as women with family incomes below the poverty line.

In Model 3 of Table 2, we present results of the logistic regression models including both

the measures of material hardship and the income to needs categories. We find that while each of
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the reported forms of material hardship continues to have a strong positive effect on the risk of
depression, each of the income to needs categories is not statistically significant. This finding
suggests that the relationship between the income to needs ratio and depression is fully mediated
by the inclusion of material hardship. Other control variables remain consistent to what is
reported in Model 1. However, it is still possible that unmeasured heterogeneity is biasing the
results.
Conditional Logistic Regression Models

[Insert Table 3 here]

As explained above, it is possible that women who have a latent propensity to report
symptoms of depression may also have a latent propensity to report material hardship and/or low
income to needs ratios. To allow for this possibility, we estimate the same three models using
conditional logistic fixed effect regression. Assuming the unmeasured heterogeneity present is
constant across time, the estimates presented are consistent and unbiased estimators. Table 3
presents the results of this analysis estimated on only those women who report a change in
depression (n=1282) and results are generalizable to this subgroup of the sample only.

In Model 1 of Table 3, we show that of the five forms of material hardship examined,
after controlling for time invariant heterogeneity, only two remain predictive of an increased risk
of depression—problem paying bills and phone turned off. In particular, women who reported
problems paying bills and women who had their phones turned off were 1.8 times and 1.5 times
more likely to be depressed than women who did not report changes in those respective
hardships. In contrast to prior work (Heflin et al. 2005) which shows a strong relationship
between food insufficiency and mental health, we find no relationship between changes in free

food and depression in the conditional logistic regression models. It is important to note that the
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item used here differs significantly in terms of wording from what is used in prior studies that
find a relationship between food hardship and mental health. Similarly, while having unstable
housing and lack of medical care were significant in the pooled cross-sectional analyses, changes
in these domains of material hardship are statistically insignificant here.* Of the demographic
controls, having a change in the number of children, the age of the householder, being widowed,
separated, or divorced, and self-rated health are associated with a change in the risk of
depression.

In Model 2, we present results omitting material hardship but including the income to
needs categorical variables. Results here weaken from the pooled cross-sectional analysis. In the
conditional logistic regression model we find that a strong relationship exists between the change
in the income to needs categories between only the highest level and a change in the risk of
depression.

Finally, in Model 3, we include both material hardship and the income to needs ratio
categories in the model. We find that changes in reports of problems paying bills and phone
turned off remain significantly related to an increased risk of change in depression, even after
explicitly controlling for a change in the income to needs ratio. The top income to needs ratio
categories remains statistically and negatively related to the risk of change in depression, with
those with income-to-needs ratios over 4.0 facing half the risk of a change in depression than

those living below the federal poverty threshold. The reduction in magnitudes in the

* In order to check if the lack of significance for phone off, lack of medical care, free food and unstable housing was
due to the inclusion of other forms of material hardship in the model, we ran separate conditional logistic regression
models for each form of material hardship. While lack of phone off, medical care and unstable housing were
statistically significant when they were the only form of material hardship in the model, free food remained
statistically insignificant. Additionally, we have run joint tests of significance for differences in domains of material
hardship. Where coefficients are statistically significant (phone off and bill payment) each domains is statistically
different from each of the other domains. Where domains are not statistically different from zero, we cannot reject
the null of differences between coefficients.
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relationship between material hardship and depression from Table 2 to Table 3 suggests that
endogeneity from time invariant unmeasured heterogeneity were biasing the estimates in Table 2
upwards. When we use conditional fixed effect logistic regression models, we find lower
magnitudes but still a very robust relationship. It is also interesting to note that the effects of an
income-to-needs ratio above 4 were underestimated in Table 2, suggesting that omitting
individual fixed effects suppressed the importance of income.
Simulating a change in income versus a change in material hardship

In order to interpret the estimated change in depression due to a change in income
compared to a change in material hardship, we estimate a series of simulations.” First, we
estimate the predicted probability of depression for our base case--a black unmarried woman
with a high school diploma and good self-rate health with the median sample age, the median
number of children in the sample and the median age of youngest child and income above twice
the poverty line (income to needs 2.0-4.0) and no reports of our measures of material hardship.
Then, we compare the increase in the predicted probability of depression that is associated with
decreasing the income to needs category of the woman compared to adding the two types of the
material hardship for which we have reason to believe that a significant relationship exists with
depression net of income and fixed effects--difficulty paying bills and telephone turned off. This
allows us to compare the returns to focusing on an income based versus material hardship
focused social policy intervention.

[Insert Table 4 here]
Table 4 presents results from this simulation for both our estimates from Model 3

estimated with both logistic regression and conditional fixed effect logistic regression. The latter

® Note that we do not directly compare magnitudes of log odds ratios for income versus material hardship because
they assume a linear effect with depression.
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here is our preferred model since it incorporates fixed effects but the logistic regression model
simulations are a bit easier to interpret. Regardless of which set of results is examined, the
pattern regarding the relative increase in depression from a change in income to needs categories
versus a change in material hardship is consistent across both estimation techniques.

The first two columns which present the results from the logistic regression results
indicate that when poverty and all forms of material hardship are not present, the predicted
probability that a woman will meet the criteria for depression is quite low—11.8 percent. If we
decrease an average woman’s income substantially from the 2.0-4.0 income to needs category to
below the federal poverty threshold, the risk of depression would increase to 13.9 percent,
representing an 18 percent increase over the base.

However, if we simulated a change in material hardship alone for this same “average”
woman while leaving the income to needs category unchanged from the base, we would see
increases in the predicted probability of depression of 17.6 percent for difficulty paying bills,
representing a 49 percent increase over the base case. Similarly, the predicted probability of
depression rises to 17.2 percent if we simulate having phone turned off. If we simulated a change
from the base case in which all five areas of material hardship were present, we estimate that the
predicted probability of depression would increase by 378 percent over the base to 56.6 percent,
assuming the woman remains in the 2.0-4.0 income to needs category. If we simulated a drop in
the income to needs category as well as the presence of all five types of material hardship, we
estimate a predicted probability of depression of 62.8 percent.

Results for the conditional fixed effect logistic regression models presented in the last
two columns demonstrate a qualitatively similar pattern of results although the magnitudes differ

because the underlying probability of meeting the criteria for depression is 0.500 instead of .119.
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However, even after controlling for fixed characteristics of the woman that might be correlated
with depression, income and material hardship, we find that simulating large drops in income to
needs categories results in smaller increases in depression than changes in a single area of
material hardship

CONCLUSION

Social stratification research has relied upon the federal poverty line as a marker of
material deprivation for many years. However, given recent critiques of the federal poverty
measure, the new availability of information on subjective reports of material hardship and the
relatively low correlation between the two, it is necessary to rethink the strategy of using income
alone for all investigations. Our study therefore examined the correlation between the federal
poverty measure, reports of five different forms of material hardship, and depression. We used
longitudinal data collected in the Fragile Families Survey— a survey of births in cities with
populations greater than 200,000 in 1999 in the United States. We estimated fixed-effects models
that allow us to conduct more precise causal modeling and explicitly incorporate time-invariant
unmeasured heterogeneity in our models.

Our findings suggest that reports of each of the five forms of material hardship are
positively associated with an elevated risk for depression. The two most prominent hardships that
remained significant in our fixed-effects models were problems paying bills and having the
phone turned off. These relationships are consistent with theoretical perspectives that posit that
hardships can have both direct and indirect effects on health (Lynch et al. 2004). Finally, we also
found that hardship helped mediate much, though not quite all, of the link between poverty on

depression. This suggests that there are also other avenues by which income affects mental
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health, such as increased presence of other chronic stressors due to, for example, living in poor
neighborhoods.

Our policy simulation suggests that one avenue open for addressing the public health
problem of depression may be to focus on specific areas of hardships. For example, our results
on bill hardships suggest that programs that help low-income populations deal with high heating
costs or avoid eviction may have higher social benefits than immediately apparent. However,
these programs need to be available to those with incomes up to at least 200 percent of the
poverty line as material hardship is not limited to those living in poverty.

Future work on economic well-being and health could also focus on identifying the
mechanisms by which hardship affects depression, since our study does not have the data
necessary for such inferences. Finally, since our sample was limited to a cohort of new mothers
of children born in large cities in 1999, further research using a nationally-representative sample
would provide valuable evidence as to whether the findings of this study are generalizable to an

even broader population.
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Table 1. Descriptive Statistics (Unweighted)

Yearl Follow-up Year 3 Follow-up
% %

Depression 15.9% 20.1%
Material Hardship
Lack of medical care 5.3% 6.1%
Free food 7.8% 9.6%
Phone turned off 12.9% 20.9%
Unstable housing 12.1% 9.7%
Problems paying bills 39.0% 37.9%
Income to needs ratio
<1.0 (reference group) 43.4% 41.1%
1.0to<15 14.1% 13.9%
15t0<20 10.5% 11.5%
2.0t0<4.0 21.9% 21.8%
>4.0 10.2% 11.7%
Demographic Controls
Less than high school (reference group) 31.2% 29.6%
High school diploma 30.6% 29.7%
More than high school 38.7% 42.5%
Mean Number of children 23 2.4
Mean Age of youngest child 1.2 20
Poor/Fair self-reported health 13.0% 12.7%
Mean Age of householder 26.5 28.2
White (reference group) 23.5% 23.7%
African-American 47.9% 47.6%
Hispanic 24.9% 24.9%
Other 3.8% 3.7%
Marital Status
Married 35.0% 37.6%
Divorced/Widowed 8.7% 10.4%
Never Married (reference group) 56.3% 52.0%
Sample size 3541 3516
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Table 2. Logistic Regression Models Estimating the Probability of Depression

Model 1 Model 2 Model 3
Beta SE Beta SE Beta SE
Odds Ratio Odds Ratio Odds Ratio
Material Hardship
Lack of medical care 0.565***  0.124 0.558*** 0.125
1.760 1.747
Free food 0.468***  0.108 0.457*** 0.108
1.597 1.579
Phone turned off 0.442***  0.085 0.434%** 0.086
1.555 1.544
Unstable housing 0.360***  0.100 0.359*** 0.100
1.434 1.432
Problems paying bills 0.671***  0.073 0.663*** 0.073
1.956 1.940
Income to needs ratio
1.0to <1.5°% -0.071 0.100 -0.038 0.103
0.932 0.963
1510 <2.0° -0.161 0.121 -0.063 0.125
a 0.851 0.939
20t0<4.0 20,293 % 0107  -0.054 0.109
~4.0° 0.746 0.947
- -0.647*** 0.162 -0.207 0.162
Demographic Controls 0.524 0813
High school diploma b -0.136 0.096 -0.110 0.096 -0.131 0.097
0.873 0.896 0.878
More than high school ° 0.047 0.098 0.155 0.102 0.077 0.103
1.048 1.168 1.080
Number of children 0.014 0.028 0.011 0.028 0.007 0.029
1.014 1.011 1.007
Age of youngest child -0.006 0036 -0.014 0.034  -0.006 0.036
0.994 0.986 0.994
Poor/Fair self-reported health 1.173***  0.089 1.366*** 0.084 1.165%** 0.089
3.233 3.919 3.207
Age of householder -0.018***  0.007 -0.020%** 0.007 -0.017** 0.007
0.982 0.980 0.983
African-American © 0.020 0.101 -0.092 0.100 -0.001 0.102
1.020 0.912 0.999
Hispanic ° -0.326%** 0114 -0.489*** 0115 -0.351%** 0.117
0.721 0.613 0.704
Other -0.220 0.208 -0.279 0.205 -0.224 0.208
0.802 0.757 0.799
Married ¢ -0.007 0.094  -0.063 0.100 0.014 0.095
0.993 0.939 1.014
Widowed/separated/divorced ® 0.484***  0.122 0.549*** 0.117 0.482*** 0.122
1.623 1.731 1.619
Year 0.303***  0.067 0.348*** 0.064 0.303*** 0.067
1.354 1.417 1.354
Sample size 7057 7057 7057

NOTE: *** indicates significant at .01 ;** indicates significant at .05 ;* indicates significant at .10

The omitted reference group is those with income to needs ratios <1.0; ® The omitted reference group is

less than high school; ¢ The omitted reference group is white; ¢ The omitted reference group is never

married.
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Table 3. Conditional Logistic Regression Model Estimating the Probability of Depression

Model 1 Model 2 Model 3
Beta SE Beta SE Beta SE
Odds Ratio Odds Ratio Odds Ratio
Material Hardship
Lack of medical care 0.287 0.253 0.240 0.256
1.332 1.271
Free food 0.168 0.216 0.191 0.217
1.182 1.211
Phone turned off 0.398*** 0.160 0.377** 0.161
1.489 1.459
Unstable housing 0.133 0.189 0.135 0.190
1.142 1.145
Problems paying bills 0.596*** 0.163 0.590*** 0.164
1.816 1.803
Income to needs ratio
1.0to <1.5° 0.069 0.189 0.059 0.196
. 1.072 1.060
15t0<2.0 0.296 0.246 0.273 0.251
. 1.345 1.313
2.010<4.0 -0.081 0241  -0.042 0.250
~4.0° 0.922 0.959
- -0.801** 0.401 -0.688* 0.414
Demographic Controls 0.449 0.502
High school diploma ®
-0.330 0.526 -0.373 0.516 -0.425 0.531
More than high school 0.719 0.689 0.654
-0.692 0.574 -0.773 0.564 -0.774 0.577
Number of children 0.501 0.462 0.461
0.219** 0.098 0.234** 0.098 0.227** 0.099
Age of youngest child 1.245 1.264 1.254
-0.049 0.064 -0.032 0.065 -0.034 0.066
Poor/Fair self-reported 0.952 0.968 0.967
health 0.628*** 0.180 0.703*** 0.174 0.660*** 0.181
1.874 2.019 1.936
Age of householder
0.239*** 0.059 0.243*** 0.058 0.240*** 0.060
Married © 1.269 1.275 1.271
0.869 0.671 0.937 0.673 0.813 0.677
Widowed/separated/divo 2.386 2.552 2.255
rced © 1.562** 0.774 1.910%** 0.768 1.526** 0.779
4.766 6.753 4.600
1282 1282 1282

Panel sample size

NOTE: *** indicates significant at .01; ** indicates significant at .05; * indicates significant at .10

The omitted reference group is those with income to needs ratios <1.0; ® The omitted reference group is

less than high school; © The omitted reference group is never married.
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Table 4. Simulation of Change in Income to Needs versus Material Hardship in Predicting Depression Status

Conditional FE Logistic

Logistic Regression® Regressionb

Predicted Probability %ABase Predicted Probability %ABase
BASE: No poverty or hardships present 11.83% 50.00%
Poverty present only 13.90% 17.50 61.16% 22.32
Difficulty paying bills present alone 17.59% 48.66 73.15% 46.29
Phone turned off present alone 17.16% 45.02 68.76% 37.52
All five hardships present 56.55% 377.92 87.49% 74.98
All five hardships and poverty present 62.82% 430.91 87.94% 75.89

Note: The base model assumes median values for the number of children, age of youngest child,age of householder

for a black unmarried women with a high school diploma and good self-rated health with income to needs 2.0-4.0 and no
hardship

*The logistic regression column presents the predicted probability of meeting the criteria for depression in the

pooled cross-section.

®The conditional fixed effect logistic regression column presents the predicted probability of meeting the criteria for
depression at t=2 relative to the base estimation, given that the criteria were not met at t=1. Since all cases have both zeros
and 1 on depression status at one time period, the base probability of observing depression is .50.
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