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Food Insecurity and I nsufficiency at Low L evels of Food Expenditures

Measures describing food insecurity and food insigiicy have become important tools for
policymakers, advocacy groups, and researcherge3i995 food security supplements have
been regularly fielded as part of the Current Paipah Survey (CPS), and the U.S. Department
of Agriculture (USDA) has used these to estimagegirevalence of food hardships. In 2003
nearly one in eight Americans was in a househadtified as food insecure (Nord et al. 2004).
In addition to indicating the extent of food harigsh) the measures are used to gauge progress
toward national objectives, such as the “HealthgidRe2010" goals to reduce hunger, and to
evaluate the effectiveness of food assistance anagjiand other social supports (Wilde 2004).
They have also been used by researchers studyrantecedents and consequences of food
hardships.

With their wider use these food hardship measuaee llso faced growing scrutiny. Of
particular interest to social scientists is howtlbesnterpret these measures. Formally,
households are defined as being food secure if‘they access, at all times, to enough food for
an active, healthy life for all household membensti food insecure if they lacked such access
(see, e.g., Nord et al. 2004). Although this débin encompasses several elements, a key and
policy-relevant feature is the quantity of food iédale to household members. Researchers and
the public have generally interpreted the measiiesvay?

Attention then turns to how closely the food hardsheasures actually correspond to
other objective measures of food adequacy and rettdd is, whether food insecurity and
insufficiency have strong external validity. Heine record becomes surprisingly equivocal.
While reported food hardships have the expecteddnegative associations with household

incomes and expenditures and positive associatthshousehold size and other measures of



need (Nord et al. 2004), there are also many ineang findings. One such finding is the
surprisingly high proportion of reported food hdrgs among households with moderate and
high levels of income (Nord and Brent 2002). Armsthinding is that the average intakes for
food insufficient households exceed 100 percetth®Recommended Daily Allowances for
most nutrients (Rose and Oliveira 1997). Alongdhme lines, Bhattacharya et al. (2004) found
that children in poor, food insufficient householdsl nearly the same Healthy Eating Index
values as children in more affluent, food suffitibauseholds. These results indicate that the
validity and possibly interpretation of the hargsmeasures needs to be more closely examined.
In this paper, we carefully investigate properbéthe one-question food insufficiency
measure and the 18-item food insecurity measura the December 2003 Food Security
Supplement (FSS) of the CPS. Specifically, we canmphese measures to alternative measures
of food expenditures each scaled by different messof food needs, focusing on households at
the low ends of the income and expenditure distidipg. Our focus is motivated by a logical
and straightforward interpretation of the food g measures in which people report
problems when their consumption falls below soniécat threshold. This leads to the standard
implication that food expenditures and food hargstshould be negatively associated. More
than that, however, it also implies that reportprablems should be nearly ubiquitous among
people with extremely low expenditure levels. Whencompare reports of food hardships from
the CPS with reports of food expenditures scaledrbgbjective measure of needs, we find
evidence for the first prediction but not the setoim particular, there is no point along an
objectively-scaled expenditure distribution whererenthan half of the survey respondents
report experiencing being food insufficient or iagee. This finding obtains even when we

restrict the analysis to households with very logomes.



When we re-run the analysis using measures of éapenditures that are scaled by a
subjective measure of needs, we do find the exggxtern of near-universal reporting of food
problems at the low end of the expenditure distidou These latter findings taken together with
the strong positive correlation between the fom@aurity and insufficiency measures, lead us to
conclude that the measures are internally validgfgeare answering similar questions in similar
ways). However, the modest levels of reportinthatlow ends of the objectively-defined

distributions indicates there may be an externkdiig problem.

Construction of the Food I nsufficiency and Insecurity M easur es
We analyze two food hardship indicators: the famlifficiency measure and the food insecurity
scale.

To gather information about whether Americans aspkeially low-income Americans
obtain enough to eat, the USDA established thedfosufficiency question.” The question has
appeared in numerous surveys since 1977 and iwiedlin the FSS. People are asked to think
about food consumption and affordability in theyooeis 12 months and then respond to the
statement “Which of these statements best desdhleg®od eaten in your household

1. Enough of the kinds of food we want to eat,

2. Enough but not always the kindéfood we want to eat,

3. Sometimes not enough to eat, or

4. Often not enough to eat.”

The potential responses reflect increasingly sesenglitions associated first with the adequacy
and variety of the household’s diet and then wgHavels of consumption. In December 2003,

78.7 percent of households reported having enondtte kinds of food they wanted to eat;



17.8 percent reported having enough but not theskat food they wanted to eat; 2.8 percent
reported sometimes not having enough to eat, ahgdicent reported often not having enough
to eat’

In contrast to single-item food insufficiency measuhe food insecurity scale is
constructed using responses from several questi@i$the household has children or 10 if it
does not. Some of the conditions people are askedt include “I worried whether our food
would run out before we got money to buy more, e (ldast severe item), “Did you or the other
adults in your household ever cut the size of yoaals or skip meals because there wasn’t
enough money for food,” and “Did a child in the Behold ever not eat for a full day because
you couldn’t afford enough food” (the most seveeen for households with children). A
complete list of questions is found in Appendix A.

The food insecurity scale is determined from th@ sdi the responses, with the
thresholds for some categories of insecurity depgnon the presence of children. Households,
regardless of the presence of children, that repartor fewer problems are classified as “food
secure.” Households with children are classifiedfaod insecure without hunger” if they report
three to seven problems, while households withbildien are so classified if they report three
to five problems. Households that report more |lenmis—eight or more problems for
households with children and six or more for thagout—were classified in 2003 as “food
insecure with hunger,” meaning that they were \ikelhave experienced the physiologic
symptoms and discomfort associated with a laclootlf From the December 2003 survey,
88.5 percent of households were categorized asdeodre; 7.7 percent were food insecure
without hunger; 3.5 percent were food insecure Withger, and 0.3 percent did not provide

enough data to make a classification.



Conceptual M easurement Model

There are clear differences between the food imgg@nd insufficiency scales, with the
insecurity measure addressing conditions of anxdfferential food experiences of children
and adults, and occurrences of skipped mealshbdbbd insufficiency question does not.
Nevertheless, both measures are alike in primdagcribing the adequacy and availability of
food. For instance, Nord et al. (2004, p. 2) stiag the food insecurity scale measures
“difficulty meeting food needs” stemming from “aclaof money or other resources.” Habicht et
al. (2004, p. 12) similarly characterize food ins#y as “a concept that refers to a lack of food.”
Indeed, all but one of the items that compriseftloel security scale ask in some way about the
guantities of food purchases and intakes. To fieetkas food insecure a household would
have to respond affirmatively to at least one ekthquantity questions. The food insufficiency
measure is even more explicit in describing a lafdypes or amounts of food.

We assume that these same general interpretatimehs jow people answer questions
regarding food hardships. Specifically, we asstiméa person answers these questions by
comparing his or her household’s level of food eongtion,C, with assessments of the
household’s food needd, over the relevant time period. The person repiwat a food
hardship has occurred if consumption falls beloedse

Although this model is very simple, it providesrarhework for evaluating the food
measures. It also helps to explain how people avbatherwise alike in terms of their
consumption and other objectively observed circamsts might still give different answers to
the questions. In particular, unmeasured diffeesnn needs, including differences in food
preferences, cultural ideas regarding diets, abgestive assessments of adequate food intakes,

could influence people’s responses.



Three primary implications emerge from this modghe first is that reports of food
hardships should be negatively associated with mydumption. For our empirical analyses,
we use weekly food expenditures as a measure suogotion. Expenditures are an imperfect
measure because a household’s consumption willalsodepending on how much time it
spends preparing or growing food, how much monalilotates to wasteful or luxury purchases,
and how much food it gives to or receives from mheéAlso, while some types of public food
assistance, such as food stamps, are includee iexibenditure measure, other types, such as
school lunches and breakfasts, are not. In addiérpenditures may be reported with error.
Despite the differences between expenditures anslucoption, we would still expect that food
expenditures would be strongly associated with foadiships. Food expenditures are also
relevant for policy purposes because the major fmsistance programs operate by increasing
expenditures.

The second implication of our model is that repoftfbod hardships should be
positively associated with measures of food neé&as.instance, we would expect that other
things held constant, larger households would lyaeater needs and report more hardships than
smaller households.

Previous validation studies involving objective m@e@s have focused mainly on general
associations between reported food hardships @ner @ionsumption or needs. The third
implication of our model departs from this previausrk. If the minimum threshold for
reporting a hardship is high enough so that isfadithin the distribution of consumption levels,
there will be a range of consumption levels in wWheweryone reports a hardship. Allowing for
errors in the reports of food hardships and foqoeexitures and allowing for some food

consumption from sources other than expenditunesetshould still be a critical level of food



expenditures below which most people report foad$taps. This third implication motivates

our analysis of reported hardships at the bottoth@expenditure distribution.

Empirical Analysis

Analysis Sample and Measures of Expenditures and Needs

For our empirical analyses of the food insecuritgl amsufficiency measures, we select
observations from the December 2003 FSS for holdgtivat were not living in group quarters.
We exclude households that contain sub-familiesuammdlated individuals because of the
possibility that the person reporting on the hoos#hk food hardships might not include them.
We also exclude households from Alaska and Haveaiabse of the unusually high costs of food
and other items in those states. For similar regsee omit households with more than eight
members. For all of our analyses we use housebeights that are supplied with the FSS.

We use two measures of food expenditures. Ostrdind primary measure is a report of
the usual weekly expenditures by the householde sHtond measure is a report of the
household’s expenditures in the previous week.rd hee advantages and disadvantages
associated with each measure. On the one hanal, equenditures should be more
representative of the household’s food experien€asthe other hand, expenditures from the
previous week may be recalled more accurately.

Needs are much harder to measure than expenditAceprdingly, we use several
alternative indicators. Two readily observable sugas are described and used by Nord et al.
(2004): household sizes and the budget amountstiierSDA Thrifty Food Plan (TFP), which
vary with the size and age composition of the hbalkke The TFP is the least expensive of

several food plans that the USDA created with mummamounts of foods that would make up a



nutritious diet; as such, it represents a very eoraive estimate of food needs and is
appropriate for identifying low levels of expends.

In some analyses, we also construct model-basrdatss of food needs. For these, we
estimate ordered probit models of food insecuriiyh\the natural log of food expenditures and a
series of additional objective observable measasesxplanatory variables. Thus, the latent
indicator,y’, in the ordered probit model can be written as

y = o ln(usual expenditures) + B'X + ¢
whereX is a vector of observable variables (which inchiden-parametric indicators for the
number of adults in the household, non-parametdcators for the number of children, linear
controls for the ages of the youngest and oldastope and dummy indicators for the state of
residence)q andB are coefficients, anglis a random error. If we assume that our measeméem
model applies, the terid’X provides an observed indicator of needs. Fonmeasure, we scale
the predicted value @'X in terms of the level of food expenditures, sudt the estimated
threshold value of needs equals eXp </ a). Equivalently, we could use the predicted linear
index (including expenditures) from the orderedgitrepecification as a scaled measure of
expenditures. This model-based approach is stfamgéard, data driven, and flexible. For
instance, it allows us to incorporate controlsdiate effects (e.g., cost of living, institutional,
and market differences) that are not a part oflthe. The chief disadvantage is that it
incorporates the food insecurity scale itself agagat, which may result in a needs measure that
is artificially over-correlated with hardships.

In addition to these objective, observable measofregeds, we are also able to construct
a subjective measure. After the question abowtludsod expenditures, the FSS asks whether

the household would need to spend more than, lhess br the same as it usually does in order to



just be able to meet the members’ food needs. ddelgmts who indicate that the household
would have to spend a different amount are askadrnoch more or how much less would be
needed. We construct a subjective threshold fod fieeds by taking the household’s usual food
expenditures and adjusting it up or down by the amhpeople say they would need to just meet
their food need$8. For people who indicate that they can meet floeid needs by spending the
same as they usually do, we use their usual fopdreditures as the subjective standard. The
subjective measure explicitly relates people’s dpanwith their food needs. As such, it allows
us to check whether expenditures are a possiblgidenation in reporting food problems. More
formally, it allows us to examine the internal ditly of the data—specifically, whether

expenditure-based reports of hardships are consisith other reports.

Correlation Between Reported Food Hardships and Food Expenditures

We begin our empirical analysis by investigating tlorrelation between measures of food
hardships and measures of expenditures and n¥éd®xpect that hardships will be negatively
associated with the former and positively assodiatith the latter. One complication that arises
in our data is that the food insufficiency and ms#y outcomes are categorical. Standard
(Pearson) correlations involving categorical vdealtan be sensitive to the number of
categories, making it difficult to compare resatsoss variables. To address this problem, we
estimate associations between continuous and catabeariables using Cox’s (1974) method
and associations between pairs of categorical Masausing polychoric correlations. Both
approaches assume that the categorical varialdasamifestations of latent normally distributed
variables. Cox’s approach additionally assumesttieacontinuous variable is normally

distributed. Each approach estimates correlatebseen the normally distributed variables.



Table 1 lists Cox and polychoric correlations begw the two indicators for food
hardships and alternative measures of food expaediand needsThe top half of Table 1
reports statistics for all households in the sampliee first column lists sample means for the
expenditure and need measures. The next colutsrcbsrelations with the food insufficiency
measure, and the final column lists correlationth whe food insecurity measure. The bottom
half of the table reports the same statistics ¢aled for FSS households with incomes below
approximately 185 percent of the poverty line. réduce respondent burden, survey costs, and
the number of erroneous reports, the December EG&only asked the food security questions
of households that either (a) had incomes belowpgE8dent of the poverty line, (b) reported not
having enough kinds or amounts of food in the foaifficiency question, or (c) reported
resorting to some strategy to stretch their foodgetss. We examine outcomes among lower
income households because, first and foremost,aheeq policy-relevant and vulnerable group.
However, the analysis of low-income households atsues a methodological purpose. The use
of food insufficiency as one of the screening ctinds for asking the food insecurity questions
leads to an artificial correlation between thesasnees in the full sample. Because everyone in
the low-income group was asked both sets of questiwe can more readily compare the results
for this narrower sample.

[Table 1 about here].

The first row in each panel of Table 1 lists caatigns of the food insufficiency and
insecurity measures with the household’s usual \ydekd expenditures scaled by the number
of people in the household. As expected, weekiypeeson food expenditures are negatively
correlated with both food insufficiency and foodeaurity. Although these correlations are

statistically different from zero, neither of thesnespecially strong. When the sample is
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restricted to households with incomes less thanpE8&ent of the poverty line, the same pattern
of results appears, but the correlations with egfiares are even weaker. Correlations between
household size and the food hardship measureslatso the expected pattern, with modest
positive correlations for both the general and lnaeme samples.

The second rows of the top and bottom panelsdisetations involving usual weekly
food expenditures scaled by the TFP, with reshhs are almost identical to those involving per-
person food expenditures. Given that the TFP niyt adjusts for household size but also for the
age and gender composition of the members, we egbacstronger relationship with food
hardships. However, if anything, the correlatians weaker on balance when the TFP is used to
scale expenditures.

The third rows of the top and bottom panels of &ablist correlations involving the
household’s food expenditures from the previouskwgealed by the TFP. Because the usual
and previous week’s expenditures each have relatreagths, it is hard to say a priori whether
the correlations involving one measure or the osfheuld be stronger. The figures in the table
indicate that the correlations for the previous ki®expenditures are slightly stronger than those
for usual expenditures in the general sample lghtyy weaker in the low-income sample. The
similarities in the results increase our confidetinz# expenditures are being reported
consistently’

The next rows list results for usual weekly expamneis scaled by our model-based
estimate of needs. The model-based estimate atscfmrmmore conditions, including state-
specific conditions, and is derived from the fongecurity measure, so it is not surprising that it
leads to stronger correlations—both when usedsasilang term and when examined by itself—

than the household size and TFP measures. Onioe agasee the expected negative
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association between expenditures and hardshiptharekpected positive association between
needs and hardships.

So far, we have examined food expenditures scatabjective measures of needs. In
the fifth row of each panel, we report statistiosfbod expenditures scaled by a subjective
measure. For the full sample of households, theelations between the food hardship measures
and subjectively-scaled expenditures are negatidesaonger than the correlations involving
the per-person or TFP-scaled measures but weakethle correlations involving the model-
based needs measures. However, among the low-enboaseholds, the correlations involving
the subjectively-scaled measures are strongerthwae for all of the objectively-scaled
measures. One possible explanation for the strgyggéormance in the low-income sample is
that these households may have a better senseabfcavhstitutes an actual hardship threshold.
This would be consistent with the work on subjezfpoverty thresholds where more weight is
placed on the responses of those lower in the iecgpectrum when constructing thresholds

(see, e.g., Kapteyn et al. 1988).

Food Hardship Rates Among Households with Low Food Expenditure Levels

Our analysis of Table 1 is similar to previous geak that have mainly examined raw or partial
associations between hardships and other measwr@sble 2, we turn to the more novel
implication from our measurement model—that mostdetolds with very low food
expenditures should report food hardships. Tabigt®the proportion of households with
different characteristics that report having insiéint amounts of food (column 1), having
insufficient amounts or kinds of food (column 2)debeing food insecure in the last 12 months

(column 3). As before, results are reported ferfthil sample of households in the top panel and
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for a subsample of households with income below@d&sent of the poverty line in the bottom
panel.
[Table 2 about here].

The first rows in the top and bottom panels ligt tibtal proportions of each sample
reporting different hardships. The statistics aomforevious findings that low-income
households are several times more likely to refoad hardships than other households. This is
not surprising insofar as we would expect a higheidence of food hardships among poor and
near-poor households due to their having feweruness available for food purchases. Just
under 40 percent of low-income households repaittitiey were unable to obtain the amounts
or kinds of food that they wanted, and about atguaeport being food insecure at any point
during the previous year.

The next five rows in each panel list the incideat®od hardships among households
whose food expenditures fall below certain thregbolAs our first indicator, we consider
households whose usual weekly per-person food elipees are in the botton"®ercentile—
less than $12.50 per person. Given such a low thexpenditures, we would expect to see
many reports of hardships among households irpthison of the distribution. The estimates
from Table 2 reveal, however, that this is notdhse. To be sure, the proportions of households
with hardships are higher in the second row of gatel than the first; however, none of these
proportions—not even for low-income households—ineads0 percent. If we look at the final
column of figures, less than a quarter of househwiith in the bottom 8 percentile of the per-
person food expenditure distribution reported béougl insecure, and if we restrict our attention
to low-income households with low expenditures,réggorted incidence of food insecurity only

rises to about one-third. These figures strikasibeing astonishingly low.
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We see very similar results when we define theoftita usual food expenditures at one-
half of the value of the TFP (about $36 for the $&hold) and when we consider the previous
week’s expenditures. Recall that the TFP itssfresents a low-end estimate of the minimum
amount needed to purchase a nutritious diet; tnes;half of this amount is a very miserly level.
Nevertheless, the incidence of food hardships am @& our samples remains low.

In the fourth row of each panel, we calculate tiedence of food hardships among
households whose usual food expenditures scaledibynodel-based estimate of needs are In
the bottom 8 percentile of the distribution. The model-basstiheate appears to be a better
indicator of needs. When this scaling is usedmmosed to other objective scalings, we observe
a higher incidence of reported food problems antaggseholds in the bottom part of the
expenditure distribution. For instance, usingridel-based scaling, one-third of the low-
expenditure households in the general sample aehalf of the low-expenditure households in
the low-income sample report being food insecW#hile the reported incidence of food
hardships is higher with this definition of neediwthe other objective definitions, the level of
hardships remains lower than expected.

In the last rows of each panel, we adopt a subectther than an objective threshold.
When we do this, the proportion of low-expendithoeiseholds classified with food hardships
increases dramatically. For example, about twad¢hof households with subjectively low usual
expenditures report having insufficient amount&iods of food, and about half of the
households report being food insecure over theysst Among the sample with incomes
below 185 percent of the poverty line, the incidenthardships is even higher: 76 percent
report having insufficient amounts and kinds ofdpwhile 60 percent report being food

insecure over the past year. These results iredtbat people’s reports of food hardships are
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consistent with their responses regarding experalthresholds.

Non-parametric Regressions

Our measurement model implies that food hardshipsld be reported when food expenditures
fall below some threshold, but it does not speaifere the threshold should be. Although the
thresholds in Table 2 are all very stringent, tremeemany other points that could be considered.
One way to show the robustness of our resultsfterdnt thresholds is to calculate the incidence
of food hardships at every point along the expemditistribution. We do this by estimating
non-parametric (kernel-smoothed) regressions ofdbe hardship measures on the expenditure
measures. Along with allowing us to examine tHaustness of our results to alternative
thresholds, these nonparametric regressions Wollvalis to consider the relationship between
food expenditures and food insufficiency and foaskicurity at other points along the
expenditure distribution.

The first row of Figure 1 displays results from fmarametric regressions that graph each
of the binary indicators from Table 2—insufficiearhounts and kinds of food, insufficient
amounts of food, and food insecurity—against usteskly per-person expenditures. Each
graph displays results for the entire sample ofkbolds (dark lines) and for the restricted
sample of low-income households (light lines). @flthe regressions exclude a small number of
observations that reported having no usual foocedijures. For the low-income sample, they
also omit a few observations with weekly per-persppenditures in excess of $200.

The figure provides a more complete picture ofrdlationships between reported food
hardships and expenditures than Table 2. Seweatlries are consistent with our earlier

descriptive results. Low-income households areentikely to be classified as having a food
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hardship than other households at all levels ofl fexpenditures. For both the low-income and
general samples, food hardships generally declitteexpenditures, except at the very lowest
levels of expenditures. In line with the findinfgsm Table 2, we never observe near-universal
reporting of food hardships at any point alongekpenditure distribution when household size
is used as a scaling variable. With this scaling,highest incidence of food hardships occurs
around $10-$12 per person, where roughly half efldliv-income households report having
insufficient amounts and kinds of food and aboupdftent report being food insecure.

The second row of graphs presents results frompaoametric regressions with the same
dependent variable but using usual weekly experetitscaled by the TFP as the explanatory
variable. The results are very similar to the pres regressions. In particular, the highest
incidence of having insufficient amounts or kind$amd among low-income households is 50
percent, while the highest incidence of food ins#g@mong low-income households is 40
percent.

The third row of graphs in Figure 1 displays resolt non-parametric regressions that
use the previous week’s expenditures scaled byffeas an explanatory variable. The results
are also similar to the results from the previanss with two exceptions: the incidence of food
hardships declines across the entire range of elpees in the new graphs, and the maximum
incidence of food hardships is slightly highertie estimates based on the previous week’s
expenditures.

In the fourth row, we examine the relationship kedwfood hardships and the
distribution of usual food expenditures scaled bymodel-based estimate of needs. The
estimates from these non-parametric regression imgtlew a stronger relationship than the

estimates from our previous models. The reporteiience of food hardships falls with
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expenditures across the entire distribution. Athibttom of the expenditure distribution, 60
percent of low-income households report havingfingant amounts or kinds of food and just
over 50 percent report being food insecure.

The graphs in the final row show the results of-parametric regressions run using
usual weekly expenditures scaled by the subjethireshold as the explanatory variable. The
estimates fit the pattern predicted by our theca¢étnodel—there is near-universal reporting of
food hardships at the lowest levels of expendituaad hardships subsequently decline with
expenditures. Another interesting feature of trepQgs is that the reporting behavior of low-
income households is almost identical to that efganeral set of households when expenditures

are below the subjective threshold.

Alternative Explanations and Sensitivity Analyses
Our analyses reveal both that when simple objesttadings are used, food expenditures are
only modestly associated with reported food hamshind that when any type of objective
scaling is used, households with low food expemeguweport surprisingly few hardships. In
contrast, a much higher percentage of householdislow food expenditures below a self-
identified subjective threshold report food harg@gshi As we consider this evidence, we need to
evaluate possible reasons for the weak relatiortstiyveen objectively-scaled expenditures and
self-reported food hardships.

An immediate concern is that the food expenditueasnres may be noisy indicators of
food consumption, which could reduce the associatith hardships. Indeed, some patterns in
the results, such as the households that repartuseral food expenditures and the initially rising

incidence of food hardships at very low levels sfial expenditures, suggest that there may be
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reporting deficiencies. To see whether these @glties may affect our results, we repeated our
analyses several different ways. First, we rasiiche sample to only include households with
annualized food expenditure-to-income ratios betwkeand 50 percent. In the full sample, only
about one-sixth of households had food expenditina&tswere outside of these ranges. When
we eliminate these households, there was littlegban the results.

Second, we re-examined the results looking at Hmide at successively lower points in
the income distribution. The idea behind this ebseris that households with very low incomes
and very low expenditure levels should be espsgdii&iely to experience low levels of food
consumption. We replicated the results of Tableskricting the sample to households with
incomes below 50 percent of the poverty line (a wmm definition of extreme poverty). As
expected, the incidence of food hardships is higheong these groups than among the general
sample of households but only slightly higher thanlow-income (185 percent threshold)
sample.

Third, we looked at households which may be attgra#sk of food hardships for
reasons associated with their demographic charstotser In particular we looked at households
headed by someone with less than a high schooédegrd households with children headed by
a single parent. Neither of these sample resinstchange the general results of Table 2.

Fourth, we were concerned that expenditures woeldrbinaccurate measure of
consumption if the household either (a) had actef®e food via food pantries, soup kitchens,
food banks, and “meals-on-wheels” programs or éu) thouble remembering purchases made
with food stamps. Either of these conditions cdaltl to expenditures understating
consumption and thus explain lower reported legéfeod hardships. We re-analyzed the data

using a sample that omitted households that rephoeteeiving meals from “free” sources—about
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5 percent of the general sample reported gettiisgype of assistance. Results from this
restricted sample, however, were not different ftbengeneral sample. We also re-examined
the incidence of food hardships among househohlitsajppeared to be eligible for food stamps
on the basis of income. We found that households with food stamps regbmore food
hardships than eligible households without foodhgts, suggesting that food stamps were not
contributing to under-reporting of problems.

Fifth, the availability of multiple reports of foaekpenditures provides another way to
account for possible mismeasurement in any onatef@pecifically, we used factor analysis to
extract the common factor (presumably an altereatieasure of usual expenditures) from each
of our expenditure measures scaled by the TFP.fadter analyses indicated that the two
expenditure measures were closely related. Noanpetric regression estimates based on the
resulting factors (shown in Appendix B) are vem#ar to estimates based on the individual
expenditure measures. As a further test, we cdaadwcsecond factor analysis and extracted a
common factor from the two expenditure measuresgaath the income-to-needs ratio. We
found that a single factor could adequately accéamthe correlation among these variables.
Non-parametric regression results for this facteranalso similar to our other results.

In addition to problems in using expenditures aseasure of consumption, we also
considered potential reporting and recall problamtie food hardship indicators themselves.
Random variation would weaken the correlations betwthese and other measures. It does not
seem, however, as though measurement error is@ maprit in the pattern of results. For one
thing, the incidence of hardships is fairly lowedause of the boundary condition, response
errors would tend to inflate the measured incidesfdeardships rather than diminish it, at least

along some parts of the distribution. Also, thevegrs to the food insecurity items mostly
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follow expected severity patterns and are corrdlatigh other subjective measures. Similar
patterns in the food insecurity results for housghavith and without children, despite the
differences in the numbers of questions asked di &ge of household. The available evidence

indicates that the hardship measures are interualig.

Conclusion

Our empirical analysis carefully examines the retathip between self-reported food insecurity
and insufficiency measures and several measurespainditures and needs. Unlike previous
validation studies, our analysis is framed in teaha measurement model. The model
generates the standard predictions that self-reppdfood hardships should be negatively
associated with food consumption and positivelpeaiséed with food needs. However, it also
predicts that reported food hardships should beyaaiversal once food consumption falls
below a threshold level. The model motivates adyais of the incidence of food hardships at
different food expenditure levels but especiallyhat low end of the distribution. It also
indicates ways in which people might combine olyecand subjective elements in answering
guestions about food hardships.

Consistent with previous research finding evidethe¢ food hardships have some basis
in objective, material circumstances, we find tfoaid insecurity and insufficiency are associated
with incomes, expenditures and needs in the exgebtections. However, we also find that the
association between self-reported food hardshidsoagectively-scaled food expenditures is
weak and that the prevalence of hardships amongemalds with low levels of income and
objectively-scaled expenditures is low. The highesdence of food insecurity when the full

sample of households is arrayed along an objegtsehled measure of food expenditures, is 40
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percent. The incidence rises among householdsleviter incomes but is never much above 50
percent.

When we use a subjective normalization, we findugimhigher incidence of food
hardships among households with low food expenestuiThis leads us to conclude that reports
of food hardships are internally consistent. Nthadess, the low level of reporting among
households at the bottom of the expenditure digioh indicates the skepticism expressed by
some social scientists regarding the accuracya faardship measures may be well-placed.
The most reasonable explanation for these repop@tigrns is social-desirability bias, which
occurs when survey subjects are uncomfortable tieggootentially embarrassing information.
Unfortunately, the data in the CPS-FSS do not allevo pursue this explanation further.

Reporting problems notwithstanding, food insecuaityl food insufficiency appear to be
real phenomena with serious consequences. Owsiahows that they are associated, albeit
modestly, with incomes, expenditures, and needbpé#rer research has related these measures
to economic, social, and health outcomes. Ouirgglthat food hardships are under-reported at
the low end of the expenditure distribution shdudddisquieting to researchers and
policymakers. The data may be masking genuineedistamong the disadvantaged households,
and the modest relationship with food expenditanay mean that the food insecurity and
insufficiency measures will have difficulty regigteg increases in well-being from policy

innovations and economic improvements.
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Table 1. Correlations between food hardship, food expenditure and food needs measur es

Correlatior with

Food Food
insufficiency insecurity
measure — measure —

(Mean) 4 categories 3 categories

All households
Alter native measures of food expenditures scaled by needs
Usual weekly per-person food expenditures 47.24) -0.246 -0.266
Ratio of usual weekly food expenditures to TFP 1.47) -0.248 -0.264
Ratio of previous week’s food expenditures to TFP  1.63) -0.264 -0.288
Ratio of usual weekly food expenditures to model- i i
based objective threshold (70.30) 0.363 0541
Ratio of usual weekly food expenditures to (1.17) .0.284 .0.429
subjective threshold
Alter native measures of food needs
Household size (2.42) 0.047 0.066
Thrifty Food Plan 12.42) 0.043 0.055
Model-based objective threshold 3.84) 0.163 0.186
Subjective threshold 98.18) 0.034 0.079

Households with incomes less than 185
percent of the poverty line

Alternative measures of food expenditures scaled by needs

Usual weekly per-person food expenditures 35.79) -0.105 -0.090
Ratio of usual weekly food expenditures to TFP 1.13) -0.096 -0.078
Ratio of previous week’s food expenditures to TFP  1.22) -0.082 -0.054

Ratio of usual weekly food expenditures to model-

based objective threshold (41.36) 0.234 0.331
Ratio of usual weekly food expenditures to (1.02) .0.241 .0.373
subjective threshold
Alter native measures of food needs
Household size (2.48) 0.074 0.086
Thrifty Food Plan 12.04) 0.075 0.084
Model-based objective threshold 513 0.124 0.150
Subjective threshold 84.01) 0.172 0.187

Notes: Statistics calculated using weighted daan fDecember 2003 CPS-FSS.

@ Cox’s (1974) method is used to measure correlati@ween continuous and categorical
variables, and polychoric correlations are useti¢éasure the association between categorical
measures. All of the correlations are statistycdifferent from zero at the 5 or 1 percent level.
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Table 2. Proportions of householdsin different conditionsreporting food insufficiency and
insecurity

Insufficient Insufficient
amounts of amounts &

food kinds of food Food insecure
All households

All households 0.033 0.203 0.106
Usual weekly per-person food expenditures in 0.092 0.319 0,225

lowest " percentile
Usual weekly food expenditures below ¥2 TFP 0.090 323. 0.222
Previous week’s food expenditures below %2 TFP 0.057 0.256 0.154
Usual expenditures low relative to model-based

objective threshold (lowest"ercentile) 0.107 0.463 0.334
Usual expenditures below subjective threshold 0.203 0.665 0.492

Households with incomes less than 185
percent of the poverty line

All low-income households 0.083 0.393 0.260
Usual weekly per-person food expenditures in

. 0.138 0.451 0.344

lowest " percentile
Usual weekly food expenditures below ¥2 TFP 0.140 458. 0.347
Previous week’s food expenditures below %2 TFP 0.112 0.449 0.315
Usual expenditures low relative to model-based

objective threshold (lowest"™percentile) 0.133 0.540 0.498
Usual expenditures below subjective threshold 0.254 0.758 0.603

Notes: Statistics calculated using weighted datenfDecember 2003 CPS-FSS.
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Figure 1. Non-parametric regression estimatebefé¢lationship between food hardships and
weekly food expenditures
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Note: Non-parametric regressions estimated useighted data from December 2003 CPS-
FSS. The estimates omit households with no rep@teenditures and households with very
high expenditures (usually above thd'@&rcentile).
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Appendix A. Food security questions on the December 2003 CPS-FSS

“Now I'm going to read you several statements plegiiple have made about their food situation. For
these statements, please tell me whether the statemas OFTEN true, SOMETIMES true, or NEVER
true for (you/your household) in the last 12 moriths

“(I/'We) worried whether (my/our) food would run dogfore (l/we) got money to buy more. *
“The food that (I/we) bought just didn't last, ahive) didn't have money to get more. “

“(I/lwe) couldn't afford to eat balanced meals. “

“(I/we) relied on only a few kinds of low-cost foad feed ((my/our) child/the children) because
“(I was/we were) running out of money to buy food.”

“(I/'we) couldn't feed ((my/our) child/the childrea)balanced meal, because (I/we) couldn't afford
that.”

“((My/Our) child was/The children were) not eatiagough because (l/we) just couldn't afford
enough food.”

The remaining questions ask whether a conditiomimed in the last 12 months and if so, how often
(“almost every month, some months but not everytimammly 1 or 2 months”),

“Did (you/you or other adults in your householdgeeut the size of your meals or skip meals
because there wasn't enough money for food?”

If yes, did adults skip in 3 or more months?

“Did you ever eat less than you felt you shouldaase there wasn't enough money to for food?”
“Were you ever hungry but didn't eat because yaddrt afford enough food?”

“Did you lose weight because you didn't have enaughey for food? “

“Did you ever cut the size of (your child's/anytbé children's) meals because there wasn't
enough money for food?”

“Did (you/you or other adults in your householdgenot eat for a whole day because there
wasn't enough money for food?”

If yes, did adults not eat for a whole day in 3rmre months?

“(Was your child/ Were the children) ever hungry pou just couldn't afford more food?”

“Did (your child/any of the children) ever skip aal because there wasn't enough money for
food?”

If yes, did children skip meals in 3 or more mofiths

“Did (your child/any of the children) ever not dat a whole day because there wasn't
enough money for food?”
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Appendix B. Non-parametric regression estimates of the relationship between food
har dships and factor-analytic summaries of weekly food expenditures
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Note: Non-parametric regressions estimated useighted data from December 2003 CPS-
FSS. Factors in panels (a) and (b) come from apalgf the usual and actual weekly food
expenditures for households each scaled by the Haktors in panels (c) and (d) come from
analyses of the usual and actual weekly food expeed scaled by the TFP and the annual
income-to-needs ratio. The non-parametric regnassbomit the bottom one percent and top five
percent of the factor values.
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Endnotes

! Recent examples include Bhattacharya et al. (2@iggr et al. (2005), Borjas (2004), Dunifon
and Kowaleski-Jones (2003), Furness et al. (20Bdhdersen et al. (2003), Laraia et al. (2006),
Ribar and Hamrick (2003), and Van Hook and Balis{(2006).

% Wilde (2004) provides a thorough discussion ofttees and misuses of the food security
measure.

3 All of the estimates that are reported in thislgtuse sampling weights provided with the CPS.
* Recently, the USDA changed the definition of #osdition to “very low food insecurity.”

> Several of the food insecurity questions are fe#ld by additional queries regarding whether
the household experienced the same problem or tomdh the past 30 days. These can be used
to calculate the “30-day food insecurity scale” (l@002). In principle, the shorter recall

period for the 30-day scale should lead to moreii@te responses. However, the use of the 12-
month insecurity questions as screens means teatriagatives from these items will be
transmitted to the 30-day measure. We have exahtivese data and found that they have much
weaker associations with our expenditure and needsures than the 12-month measures.

® For example, someone who reported that their Hmigeisually spent $100 per week on food
and that would need to spend an additional $20veek to meet their food needs would have a
subjective needs level of $120.

" Results based on Pearson (product-moment) coaresadre similar, though the absolute values
of the correlations are generally smaller.

8 Oliveira and Rose (1996) found that expenditupréing in the FSS was consistent with

reporting from the Consumer Expenditure Survey.
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® The households reporting no usual expenditures erapped because of the obvious
inconsistency with food consumption. The incideatbardships among these households was
slightly lower than the incidence among househulills small positive expenditures.

19|n the CPS, income is reported in 14 intervalbeathan continuously. To establish income,
we assign the midpoint of the relevant intervaeéch household.

1 To receive food stamps, households must meet fimaecial criteria: a gross-income test, a
net-income test, and an asset test. Because bifrtited data in the CPS, we could only apply
the gross-income test, restricting the sample tesbbolds with gross monthly pre-tax incomes

approximately below 130 percent of the poverty.line
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