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Abstract

In the US, elderly households are more food secure

than younger households. A possible explanation is

that increased time availability enables elderly house-

holds to adopt strategies to improve their food security.

Using time use data, we find elderly households spend

more time in meal preparation and eating time than

younger households. Creating a matched dataset of

household time use and food security, we find that

meal preparation and eating time have a small contri-

bution to differences in food insecurity between older

and younger households. However, these relationships

are heterogeneous depending upon marital status and

age cohort of the household head.
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In the US, official statistics show that elderly households are less food insecure than younger
ones, and that older seniors are less food insecure than younger seniors (Nord, 2003; Coleman-
Jensen et al 2012; Ziliak & Gundersen, 2011; Strickhouser et al., 2014). Despite the low rates of
food insecurity (FI) among the elderly, as the Baby Boom generation ages, there is growing con-
cern that the rate of FI among the elderly will increase (Gualtieri & Donley, 2016). In fact, from
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2001 to 2016, the share of seniors experiencing marginal food security, low food security, and
very low food security increased by 27%, 45%, and 100%, respectively (Ziliak & Gundersen,
2018). Such increases in FI may create a major public health challenge if they continue, as FI is
associated with poorer health outcomes for the elderly (Gundersen & Ziliak, 2021). Understand-
ing the behaviors of elderly households can help identify opportunities and risks associated
with managing elderly FI. The focus of this study is to examine how elderly households invest
time in food production and how this is related to the incidence of FI.

People who spend more money on food tend to be less food insecure (Coleman-Jensen
et al., 2016) as greater household income generally increases food access and decreases FI
(Nord, 2014). As such, one would expect elderly households to face greater challenges with FI
as they often have more limited income. However, even though food expenditures decline with
retirement, Hurst (2008) finds that food consumption remains relatively unchanged. Hurst attri-
butes this phenomenon largely to retirees spending more time on food production activities,
such as preparing meals and shopping, than non-retirees. Aguiar and Hurst (2005) explain how
retired households substitute time for money to maintain both the quality and quantity of food
they consume. Further, Aguiar and Hurst (2007) show that elderly households increase their
shopping time to obtain lower prices for identical products. Hamrick et al (2011) also report
that individuals over 65 spend more time on eating and drinking than those in younger age
groups. Even though monetary resources become tighter, retired household have more time to
engage in activities that can improve their health, including investing in their meal prepara-
tions (Godard, 2016).

At the same time, as households get older it typically becomes more challenging to engage
in physical activities (Strickhouser et al., 2014). If elderly households become less mobile, they
may become less able to engage in activities that reduce their FI. Lee and Frongillo Jr (2001)
found that functional impairments in the elderly were significantly related to FI. To exacerbate
this problem, retired households with limited income may not be able to substitute away from
producing their own meals by paying others to produce meals for them. Older households may
also have fewer incentives to invest in the quality of their diet as their income from pension
and retirement benefits are not dependent on their health status (Godard, 2016). As a result, we
might expect a decline in diet quality during retirement. Finally, retired households may face
greater depression and social isolation resulting in less investment in food production activities.

To examine FI and food production in elderly households, we analyze 16 years (2003–2018)
of two survey datasets collected by the Bureau of Labor Statistics. Specifically, we use the Cur-
rent Population Survey's Food Security Supplement (CPS-FSS) and the American Time Use Sur-
vey (ATUS). The CPS-FSS includes an eighteen-item questionnaire that classifies respondent
households' level of FI, whereas the ATUS provides a 24-h diary of all activities by survey
respondents, including activities related to food acquisition and production. Using these data
sets, we make two primary contributions.

First, we examine how FI and time used in food production activities change with
household age, dividing household into thirteen 5 years age cohorts (from 20 to 85+ years
of age) based upon the age of the household head, separating further the data by marital
status of the household head (married vs. single). The existing literature on elderly FI pro-
vides discrete comparisons between elderly and non-elderly, or above and below 70. Our
analysis reveals a gradual decrease in FI over age cohorts older than 45–49 years of age.
Furthermore, we find married households to be significantly more food secure than single
households across all age cohorts. As FI incidence declines in older age cohorts, we also
observe that time spent in meal preparation and eating steadily increase. However, within
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a given age cohort neither eating time nor meal preparation is associated with differences
in FI probability. Contrary to previous findings, we find no significant difference in time
spent shopping for food across age cohorts.

Second, we evaluate how time investments in food production activities are associated with
FI for households above and below different age cutoffs using the Kitagawa-Oaxaca-Blinder
decomposition approach. Our goal is to explain how the allocation of time to food production
and the returns to such efforts contribute to the difference in the probability of experiencing FI
across age groups. We find that while time spent on meal preparation and, to a lesser extent,
time spent eating, are related to the gap in FI between older and younger households, the con-
tribution of food production activities to the gap in FI is small compared to other attributes such
as age or employment status. Furthermore, our results seem to depend upon how we define
older households, suggesting that factors explaining the gap in FI across age groups may change
as households get older.

The results of this study highlight how elderly households use greater amounts of time in
food production activities than younger households. Substituting time for expenditures can be a
valuable strategy for mitigating FI; however, relying on activities which have a physical compo-
nent (e.g., meal preparation) or require cognitive capabilities, can become a less effective strat-
egy as households get older. While our results should not be interpreted as causal, they suggest
that some types of investments in food production are associated with greater FI, which could
indicate that some households are restricted in how they can allocate their time and
expenditures.

DATA

We combine two data sets from the Bureau of Labor Statistics. The Current Population Survey's
Food Security Supplement (CPS-FSS) from 2003 to 2018, and the American Time Use Survey
(ATUS) from 2004 to 2019. We obtained both data sets from the Integrated Public Use Micro-
data Series - IPUMS (Flood et al., 2020; Hofferth et al., 2020) at the University of Minnesota.

The CPS-FSS includes an eighteen-item questionnaire that classifies respondents' level of
food security as: food secure, low food secure, and very low food secure (Coleman-Jensen
et al., 2021) along with socio-demographic characteristics of the respondents and their house-
holds. We only use responses from a household head or their spouse to create a binary indicator
identifying food insecure households by grouping those reporting low and very low food secu-
rity status. The ATUS provides a 24-h diary of time spent performing different activities by one
survey respondent per household, including activities related to food acquisition and meal pro-
duction. We focus on four activities: meal preparation, grocery shopping, purchasing food (not
groceries), and eating time.

The number of CPS-FSS respondents ranges from 87 to 115 thousand households each year,
whereas the ATUS respondents range from 6 to 10 thousand households. A number roughly
between 2 to 4 thousand households appear in both surveys each year for a total sample of
53,491 matched households. Because of the timing of the surveys (the CPS-FSS takes place in
December, whereas the ATUS takes place the following year), we match responses to the FSS
surveys in year t with responses to ATUS in year t + 1. In the matched sample, we retain
respondents who identify as either a household head or their spouse to focus on household
decision makers.

FOOD INSECURITY AND TIME USE IN ELDERLY VS. NON-ELDERLY:
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There are two key challenges with using the ATUS data for our study. First, the ATUS
reports time use for the survey respondent only, and no information is available for the
other members of the households. Although this is not a major problem for single households,
for households with married couples who share some of the food preparation responsibili-
ties, spousal time use is likely to be a significant factor to consider. To impute time-use
behavior of non-survey respondent spouses we follow a two-step approach similar to
You and Davis (2019). First, for married households, we estimate the probability of a survey
respondent i engaging in food production activity j on day d, using data from the
respondents r such that: Prr FPijd >0jXr ,D;θr

� �
, where FP is time spent in the food production

activity j, X is a set of covariates, and D indicates the day of the week.1 Second, we
predict non-zero time spent on activities by the survey respondents for each day:
Er FPijdjFPijd >0,Xr ,D;θr
� �

. We estimate this as a conditional exponential model. Importantly,
our predictions of Prr :ð Þ and Er :ð Þ are gender specific. Then, using predicted values from our
respondents (bθr) we predict non-respondent spousal time use using their covariates (Xs)
as: Es FPijdjXs,D;bθr� �

¼Prr FPijd >0jXs,D;bθr� �
�Er FPijdjFPijd >0,Xs,D;bθr:� �

The second issue is that respondents only report time use for one day of the week. As
such, when a respondent reports no time spent on an activity, it is impossible to know
whether they do not perform the activity at all, or if they did not perform that activity on
the day they were surveyed. An example is grocery shopping: while most people shop for
groceries, they do not necessarily shop every day.2 We use the observed time use of survey
respondents over each weekday to impute time use for the other unobserved six days of the
week for the other households. We perform this imputation separately for married and sin-
gle households. Specifically, day-specific imputed food production activity time is calculated
as: Er FPijdjXr ,D¼ d;bθr� �

¼ Prr FPijd >0jXr ,D¼ d;bθr� �
�Er FPijdjFPijd >0,Xr ,D¼ d;bθr� �

. We
do this for all unobserved days of the week. We then sum observed and predicted time use for
all the days of the week to provide a weekly estimate of the time allocated to food production
activities.

In Table 1 we compare the ATUS, CPS-FSS, and matched sample (ages 18–85+)3 statistics to
determine whether the different samples are statistically similar, or if they differ systematically in
terms of observed characteristics, which may lead to biases in the statistical analyses performed.4

Even though both the CPS-FSS and ATUS are designed to be representative of the US population,
the matched data set does not have prescribed weight to make the data representative. Thus, sum-
mary statistics for the matched sample are not obtained using any population weights.

The composition of the three data sets appears relatively similar, and each highlights rel-
evant differences between married and single households (including divorced and widowed).
Average age is similar across all samples, except single households in ATUS which are youn-
ger. Married respondents are more likely to be male, whereas single respondents are more
likely to be female. The presence of children, family size and racial and ethnic percentages
are similar across all groups, as is the share of retired households. Educational attainment
and income levels follow similar patterns, and most households live in metro areas. The
shares of food insecure households and households below the poverty line in the CPS-FSS
samples are similar to those in the matched samples (both married and single households).
Time spent on food production activities is also relatively similar between the matched sam-
ple and the ATUS sample. Further, average time spent eating is relatively similar to the
values provided by Hamrick et al (2011). Households in the matched sample (both single
and married) spend more time grocery and non-grocery shopping than overall ATUS
respondents.5
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EMPIRICAL METHODS

We perform two types of analyses to examine the relationships between FI and food production
activities (FP) among elderly and non-elderly households. We discuss the methods used for
each of these analyses below.

TABLE 1 Summary statistics by data source and marital status

Variable CPS-FSS sample Matched sample ATUS sample

Married Single Married Single Married Single

Age 50.59 49.53 48.48 53.79 49.96 39.29

Female 0.40 0.59 0.42 0.63 0.50 0.53

Child 0.53 0.27 0.61 0.23 0.45 0.35

Family size 3.13 1.78 3.27 1.53 3.21 2.80

Black 0.08 0.18 0.08 0.20 0.08 0.18

White 0.85 0.76 0.86 0.76 0.86 0.76

Hispanic 0.12 0.12 0.12 0.11 0.14 0.17

Employed 0.66 0.58 0.68 0.56 0.67 0.59

Retired 0.20 0.22 0.17 0.28 0.17 0.13

HS grad 0.44 0.50 0.40 0.48 0.44 0.48

Associates grad 0.10 0.09 0.10 0.10 0.09 0.07

BA grad 0.22 0.18 0.26 0.19 0.22 0.14

Adv degree 0.14 0.09 0.16 0.11 0.10 0.05

Annual income

No income reported 0.08 0.08 0.06 0.06 0.06 0.06

<$25 k 0.11 0.37 0.10 0.39 0.11 0.28

$25–$60 k 0.30 0.34 0.29 0.36 0.31 0.34

$60–$100 k 0.25 0.13 0.28 0.13 0.26 0.18

>$100 k 0.26 0.08 0.27 0.06 0.26 0.14

Metro 0.83 0.85 0.82 0.82 0.82 0.85

Food insecure 0.08 0.17 0.08 0.16

Below poverty line 0.19 0.36 0.19 0.39

WIC 0.00 0.00 0.00 0.00

SNAP 0.04 0.13 0.04 0.12

Meal Prep (minutes/week) 441.95 202.61 453.75 144.11

Eat time (minutes/week) 843.21 370.94 832.41 294.48

Groc Shop (minutes/week) 7.71 6.99 7.09 4.86

Non Groc Shop (minutes/week) 1.29 1.21 1.21 1.13

Observations 338,635 325,661 13,384 20,116 65,172 70,186

Note: Data include respondents who identify as head of household or their spouse.
Note: ATUS sample: American Time Use Survey.
Note: CPS-FSS sample: Current Population Survey - Food Security Supplement.
Note: Matched sample: ATUS and CPS-FSS household in both samples.
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Estimating the FI and FPgap across age groups

We examine how time allocated to FP and FI change across age cohorts by analyzing the data
as a repeated cross-section, such that:

yit ¼ αþβWWitþβACACitþβSSitþβTTitþ εit , ð1Þ

where the dependent variable (y) is either a binary indicator variable for FI, or variables rep-
resenting the total time spent per week by household i in year t performing one of four FPs:
meal preparation, grocery shopping, non-grocery food shopping, and eating time. The vector
W includes household and household head characteristics associated with FI including gender,
presence of children, family size, race (black, white), Hispanic, employment status, education
(high school, associates, bachelors, Advanced), income categories, and metro/urban location.
AC is a vector of thirteen indicator variables capturing whether the household head belongs to
a specific five-year age cohort, spanning from age 20 to 85 and older. Sit and Tit represent,
respectively, State-level and year indicator variables controlling for time invariant (state) and
place-invariant (year) variation in the outcome variable y. The scalar α and vectors βW ,βAC,βS

and βT are parameters to be estimated, and εit is an error term.
When the dependent variable is FI, we estimate Equation (1) using a logit estimator and

then predict the probability of being food insecure for each age cohort. We performed this esti-
mation using the CPS-FSS sample, as well as the matched ATUS+CPS-FSS sample. For each of
the four FP dependent variables we estimate Equation (1) using ordinary least squares (OLS)
and then predict time use for each age cohort. We perform this estimation on the ATUS sample
and the matched sample. For the FI logit regressions, we use the CPS-FSS weights, whereas for
the FP regressions we use the ATUS weights. For the matched sample analysis, there are no
weights available. We opt to use the FSS weights and adjust our subsampling for the households
that participate in both the FSS and ATUS samples.

We plot the predicted FI and FP values against age cohorts to show changes in FI and time
use as households get older. To account for different household structures and the effect this
has on food production, we separately estimate models for single headed households and mar-
ried couples.

Decomposing the FI gap across age groups

In the second part of our analysis, we assess whether time spent on FP explains the FI gap
between younger and older households. There is no a priori knowledge as of which age cutoff is
appropriate for comparing “younger” and “older” households. Retirement age in the US is
62 for early retirement and 67 for people born after 1960, so it is not consistent between house-
holds. Further, retirement benefits are scaled according to when you decide to take retirement
which could influence time use and household FI. Additionally, in our data, we observe house-
holds that retire well before they are eligible for retirement benefits. Age 65 is often used as a
cutoff for elderly, but this does not consider heterogeneous household characteristics.

To compare younger and older households, we split each of our single and married sub-
samples into two mutually exclusive groups based on age using the following cutoff points:
35, 40, 45, 50, 55, 60, 65, and 70. Our analysis then proceeds in three stages: 1) estimate the
relationship between time spent on FP and FI for each of the two groups (younger and older
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than a given cutoff point); 2) decompose the difference in FI between the two groups
into aggregate endowment and coefficient effects; and 3) assess the contribution of the
FP covariates to the endowment effect. This last step helps us to contextualize the impor-
tance of time spent on food activities to the overall gap in FI observed. We repeat steps
(1) through (3) for each of the cutoff ages. For stage 1, we estimate a linear probability
model such that:

FIGit ¼ αGþβWG WGitþδGFPGitþβSGSitþβTGTitþ εGit, ð2Þ

where the subscript G designates a specific subgroup using the cutoff points, FP is a vector of
variables representing the time used in food production activities, the parameters δG capture
the association between FP and the probability of being food insecure for each group G, and the
other terms are illustrated above.

In stage 2, we use the Kitagawa-Oaxaca-Blinder decomposition approach to decompose the
effects estimated in Equation (2).6 Let WGit, FPGit , Sit, and Tit belong to ZG where G = {1,2}, and
θG is a vector of associated coefficients. The difference in FI between older and younger house-
holds can be defined as:

E FI1ð Þ�E FI2ð Þ¼E Z1ð Þ0θ1�E Z2ð Þ0θ2: ð3Þ

Equation (3) can be expanded, and its terms rearranged to arrive at the typical threefold
decomposition:

E FI1ð Þ�E FI2ð Þ¼ E Z1ð Þ�E Z2ð Þf g0θ2þE Z2ð Þ0 θ1�θ2ð Þþ E Z1ð Þ�E Z2ð Þf g0 θ1�θ2ð Þ: ð4Þ

The first term on the right-hand side of Equation (4) captures the part of the difference in FI
that is due to group differences in the explanatory variables, also known as the endowment
effect. The second term gives the contribution to the differences in the coefficients, also known
as the structure or coefficient effect. The third term accounts for the fact that differences in
covariates and their relationship with the dependent variable (FI) occur simultaneously and is
called the interaction effect.

In our analysis the reference group is older households. The choice of reference group is
important and qualitative results may not be invariant to this choice (Fortin et al., 2011). Also,
as pointed out by Jones (1983) and others,7 the use of categorical variables in Z introduces the
“omitted group” problem, where, when the choice of the omitted group is arbitrary, the detailed
decomposition yields arbitrary results as well. To address this issue, Fortin et al. (2011) recom-
mend choosing omitted groups with the intent of investigating outcomes of economic interest
or that can be easily compared to the established literature. To that end, as discussed previously,
most of the variables we construct are binary and not categorical, which allows reference to a
baseline. However, the arbitrary baseline problem can continue to exist for these variables as
well as continuous variables that do not have a natural zero (Fortin et al., 2011; Jann, 2008).
Given that, in the three-fold decomposition presented above, the problem does not occur for
the endowment effect (Jann, 2008), we present and discuss results only for the endowment
effect.8 We estimate Equation (2) using ordinary least squares. For the decomposition analysis
we use the “Oaxaca” package in Stata 16.

FOOD INSECURITY AND TIME USE IN ELDERLY VS. NON-ELDERLY:
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RESULTS

Estimates of the gaps in FI and FP across age groups

We estimate Equation (1) and plot the predicted probability of experiencing FI (PPFI) across
age cohorts using the weighted CPS-FSS data to describe how FI changes with age. As can be
seen in the top panel of Figure 1, the PPFI increases from the 20–24 age cohort until the 40–44.
The PPFI then steadily declines until its lowest point at the 85+ age cohort. Dividing the data
into households with married and single heads (bottom panel), an important trend emerges.
Notably, single households show significantly greater PPFI compared to married households at
all age cohorts except the oldest, with the peak occurring around the 40–44 age cohort. Alterna-
tively, the PPFI for married households is relatively stable until the 40–44 age cohort and then
shows a downward trend as they age. These figures highlight important differences in how sin-
gle and married households experience FI. Still, within both single and married households,
household with older heads are less susceptible to FI than younger ones. It is important to note
that households transition between married and single status. As such, it is not clear if marriage
is protective against FI or if individuals who are able to deal with FI effectively are more likely
to get or stay married.9

We plot age cohort specific predicted FP time use obtained from estimating Equation 1 for
each of the four FP variables in Figure 2. The left panel of Figure 2 show that for all households
together, predicted time spent on meal preparation increases until the 65–69 age cohort and

FIGURE 1 Food security status by household type using FSS data [Color figure can be viewed at

wileyonlinelibrary.com]
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then declines slightly. When we divide the sample by marital status however (right panel), we
see for both single and married households that predicted time spent on meal preparation
increases steadily across age cohorts. Furthermore, married households spend significantly
more time on meal preparation than single households—which is to be expected since we mea-
sure time-use at the household level.10

Looking at all households we find that predicted eating time increases across all age cohorts
but declines slightly for households past 70 years of age (Figure 3, left panel). We observe a sim-
ilar result for married and single households, for both of which we find an increase in predicted
eating time across age cohorts (right panel). Again, married households spend more time eating
than single households. Interestingly, the average of the predicted eating time for both adult
members of married households is still larger than single households.11

We observe no apparent trends in predicted grocery shopping time (Figure 4) and non-
grocery food shopping time (Figure 5) across age cohorts, likely due to the variation of food
shopping time in the data. While both types of predicted food shopping times exhibit a slight
upward trend after roughly 50 years of age, there is a great amount of variation in the data mak-
ing differences in means across cohorts not statistically different from one another. Even plot-
ting predicted shopping time obtained using the single households' sample, which is not subject
to our imputation methods, there appears to be a large amount of variation in shopping time,
preventing us from detecting any trend in predicted food shopping time across age cohorts.

Using the matched household data (i.e., households both in the CPS-FSS and ATUS) we can
examine further how time spent on FP is related to FI across age cohorts. To begin we plot meal

FIGURE 2 Meal preparation time by household type and using ATUS data [Color figure can be viewed at

wileyonlinelibrary.com]

FOOD INSECURITY AND TIME USE IN ELDERLY VS. NON-ELDERLY:
AN EXPLORATORY ANALYSIS

9

http://wileyonlinelibrary.com


prep time in the left panels of Figure 6 for both single and married households. Both show simi-
lar trends as the ATUS data, and a gradual increase in time spent on meal preparation across
age cohorts. When we subsample the data by FI status for single households (top right panel),
we find time spent on meal preparation increasing for both groups across age cohorts. We see,
however, no statistically significant difference in meal preparation time between households
experiencing and not experiencing FI, except for the 30–34 and 60–64 age cohorts.

Considering married households only (Figure 6, bottom right panel) we observe much
greater variability in time spent on meal preparation by households experiencing FI, with no
statistical difference in meal prep time spent across any of the age cohorts. But for married
households who did not experience FI we observe an increase in meal preparation time across
age cohorts. However, at any given age cohort, we do not find statistically significant differences
in meal preparation time between food secure and food insecure married households. While
this does not necessarily negate potential benefits of spending time on meal preparation for
reducing FI, it suggests that the association between meal preparation time and FI might
be weak.

With respect to eating time, the matched data reveals similar patterns as the ATUS data for
both single and married households (Figure 7, left panels). Specifically, households spend more
time eating as they get older. Again, we find no statistical difference in eating time for single
food secure and food insecure households (top right panel). For married households, eating
time is lower for food insecure households in a few age cohorts, notably the 85+ age cohort
(bottom right panel). Like the ATUS data, grocery shopping and non-grocery food shopping

FIGURE 3 Eating time by household type and using ATUS data [Color figure can be viewed at

wileyonlinelibrary.com]
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times in the matched sample (not included) show large variation and no consistent patterns
across age cohorts, marital, and FI status.

Altogether, this summary analysis highlights several points. First, time spent on meal prepa-
ration and eating tends to increase with age for both single and married households. At the
same time, we find no change in food shopping time, which contrasts with previous findings.
Second, there are meaningful differences in time use of single and married households,
although the general trends are similar across age cohorts. Finally, and most relevant to our
study, we do not find evidence that time spent on food production varies based on food security
status.

Kitagawa-Oaxaca-Blinder decomposition results

We present the results of Kitagawa-Oaxaca-Blinder decomposition of the relationship between
time spent on FP and FI.12 Figure 8 shows the difference in the predicted probability of FI
between younger and older households for single households and for married households. On
the x-axis, we list the “cutoff” ages used to determine whether households belong to the youn-
ger or older households. For example, at cutoff 35, households with a head that are 35 years of
age or younger, are defined “younger”, whereas those with a head older than 35 are “older.” As
the cutoff age increases, the gap in PPFI between younger and older single households widens.
The difference in the PPFI between younger and older households at a cutoff age of 35 is quite

FIGURE 4 Grocery shopping time by household type and using ATUS data [Color figure can be viewed at

wileyonlinelibrary.com]
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small, about 0.04; however, when the cutoff age is 70, the difference is almost three times as
large at 0.11. This provides support for the established finding that the probability of food inse-
curity decreases as households age (Gundersen & Ziliak, 2018). Interestingly, we do not find
similar patterns in the PPFI gap for married households. Marriage may offer protection from FI
at all ages thereby reducing the likelihood of being FI across all age cutoffs.

We next show the contribution of the total endowment effect to the difference in PPFI and
the effect of selected individual attributes levels (Figure 9).13 The endowment effect for single
households (top left panel) ranges from about 0.12 to about 0.18, depending on the age cutoff
point, which over-explains the gap in food insecurity for all age cutoffs. Our primary focus is on
the contribution of time use to the difference in PPFI between younger and older households.
Although we find that the contribution of time spent preparing meals to the gap in PPFI
between younger and older households is statistically significant at all age cutoffs but the two
oldest (top right panel), its magnitude is small relative to other covariates, such as being
employed and household head age. Interestingly, time spent preparing meals is associated with
a reduction in the PPFI gap between groups. We would expect the opposite effect if the addi-
tional time spent by older households on meal prep was related to their ability to achieve a
lower PPFI. As mentioned previously, the gap in PPFI increases as we increase the age cutoff;
however, the magnitude of the endowment effect attributed to time spent preparing meals
decreases substantially at the 60 years age cutoff and above for single households.

For married households, the endowment effect (bottom left panel) ranges from about 0.05
to about 0.08 which also over-explains the gap in food insecurity. Looking at specific

FIGURE 5 Non grocery food shopping time by household type and using ATUS data [Color figure can be

viewed at wileyonlinelibrary.com]
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contributions of time use (bottom right panel), we do not find any statistically significant contri-
bution of time spent preparing meals to the PPFI at any age cutoff. This casts further doubt that
differences in time spent preparing meals is related to the difference in PPFI between younger
and older households. The contribution of time spent eating is statistically significant only for
the younger age cutoffs and is too small to be meaningfully related to gaps in PPFI between
younger and older households.

We next identify what other factors have a strong relationship with the gap in PPFI between
older and younger households.14 Even though we partition household groups based on age cut-
offs, the age of the household head contributes the most to the difference in PPFI between
younger and older households for both married and single households. Importantly, this could
be due to other factors related with age that are not controlled for in our analysis. For instance,
wealth accumulation as households age offers protection from FI (Guo, 2011), but we are
unable to explore this further with the FSS data. Differences in income levels do not seem to
contribute to the difference in PPFI, which is consistent with the finding that income and food
insecurity do not track well together (Gundersen & Ziliak, 2018). Additionally, as individuals
age their need for calories decreases (Gundersen & Ziliak, 2018). It may also be that safety net
programs are sufficient protection from FI for the elderly with reduced calorie needs
(Balistreri, 2022).

Having retired is also significantly related to the PPFI gap between younger and older
households at every age cutoff point. The magnitude of the relationship increases up to the age

FIGURE 6 Meal preparation time by household type and food security status using matched data [Color

figure can be viewed at wileyonlinelibrary.com]
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FIGURE 7 Eating time by household type and food security status using matched data [Color figure can be

viewed at wileyonlinelibrary.com]

FIGURE 8 Difference in the predicted probability of FI between those above and below the age cutoff for

single and married households [Color figure can be viewed at wileyonlinelibrary.com]
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cutoff of 60; after that it levels off. The reader should be reminded that our analysis is intended
to determine what factors are related to the gap in PPFI between younger and older households
and not to identify causal links between household attributes and FI. Therefore, our finding
may reflect households to be more likely to retire when they do not experience FI, highlighting
the potential endogeneity between retirement and FI. Another explanation could also be that
households gain more time for FP when they retire (not necessarily as they age, which was dis-
cussed above). However, we did not gain any additional insight from interacting the retired
binary variable with time spent on FP (results available upon request), consistent with the
results presented above.

We observe similar, but opposite, results for being employed. Employment is associated with
smaller gaps in PPFI between younger and older households. This relationship is strongest
when the cutoff age is 60 for single households, reflecting younger households being more
likely to be employed than older households. That the group of younger households has a
greater share of employed households versus older households appears to be linked with a
smaller difference in PPFIs. This points to the importance of employment in reducing FI, as
found by others (Loopstra & Tarasuk, 2013). The relationship of FI among the elderly with time
spent on employment versus other activities seems to be a fruitful area of research.

Having a child present in the household contributes to the gap in PPFI between younger and
older households for single households, but its contribution is not statistically significant for mar-
ried households, across all age cutoffs. At a cutoff age of 60, younger single households are more

FIGURE 9 Contribution of time on food activities to the endowment effect for single and married

households [Color figure can be viewed at wileyonlinelibrary.com]
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than five times more likely to have a child present than older ones. As higher levels of food insecu-
rity are associated with households headed by single parents (Gundersen & Ziliak, 2018), older
single households may have a lower PPFI relative to younger ones because they are less likely to
have children present. This is consistent with the findings that adults may secure the food needs
of children before their own (McIntyre et al., 2003; Rose & Oliveira, 1997).

DISCUSSION AND CONCLUSIONS

The purpose of this study is to explore drivers of why older households face lower rates of FI
than younger ones (Gundersen & Ziliak, 2018). Whereas much of the previous literature studies
FI across specific age categories (i.e., above and below 70), we study the probability of FI across
thirteen five-year age cohorts. Doing so, we find the level of FI increases early on until about
age 40, then it gradually declines over time. We also examine married and single headed house-
holds separately, finding that married households are less food insecure across all age cohorts,
except for the 85+ group. This is consistent with previous findings that marriage can convey
meaningful benefits such as lower food expenditures (Lazear & Michael, 1980), and scale econo-
mies by allowing specialization in the household (Bütikofer and Gerfin 2017; Kimmel and Con-
nelly 2007; Vernon, 2010), thus helping to reduce FI.

It is however unclear why elderly households appear more resilient to FI, even as they face
income restrictions in retirement. Since time can be a substitute for other inputs in food produc-
tion (Becker, 1965; Vickery, 1977), we explored whether time invested in food production
changes as household age, and its association with FI probability. We find that time spent on
meal production and eating increase significantly for married and single headed households
alike across all age cohorts. These results are consistent with Kalenkoski and Hamrick (2013)
who find that younger people tend to be more time poor, and that time poverty is associated
with less time spent eating and drinking. Presumably, elderly households are on a fixed income
and substitute time for money in food production, an explanation consistent with Senia
et al. (2017) who find a negative relationship between income and time spent by households on
eating and food prep. Also, we find no significant change in food shopping time across age
cohorts for both single and married households. The differences in grocery shopping docu-
mented by Aguiar and Hurst (2007) may be due to holding the quantity purchased constant
whereas the groups in our analysis may purchase dissimilar quantities on average.

Next, we explored whether time spent on food production is associated with differences in
FI probability between “older” and “younger” households using a decomposition analysis. Our
findings seem to suggest that time spent on food related activities may not have a strong rela-
tionship with the gap in PPFI between older and younger households. As pointed out by others,
food security does not necessarily imply the ability to adhere to nutritional guidelines. It may
be that time spent on meal preparation matters more for meeting nutritional guidelines than
food security among the elderly, which appears to be a fruitful area for future research.

Combined with the finding of Aguiar and Hurst that, holding quantity constant, elderly
households substitute time spent grocery shopping with prices paid for food, our results sug-
gests that elderly households, on average, may be buying meaningfully different baskets of food.
Given that the elderly spend more time on food preparation and presumably purchase less food,
it may be that they buy less processed foods (or foods that require more at-home processing) or
that they are slower to prepare the same quantity of food as younger households. Investigating
differences in food baskets between younger and older households may reveal how elderly
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households are able to achieve food security at a higher rate than younger households. Conse-
quently, it may be important to consider that different household structures face different chal-
lenges and food assistance programs should proceed accordingly.

We do find other household factors to be associated with lower PPFI. The more likely is the
head of a younger household to be employed, the smaller the difference in PPFI between youn-
ger and older households, pointing to the importance of employment in reducing FI
(Loopstra & Tarasuk, 2013). Investigating the relationship between elderly employment, and
time spent on employment versus other activities seems to be a fruitful area of research. While
there are extensive demographic differences between food secure and FI households as dis-
cussed by Gundersen and Ziliak (2018), demographic differences between older and younger
households do not seem to be strongly related to the gap in PPFI, and future work may be better
directed to other factors, like those outlined above.

There are important limitations to our analysis as well. First, in parts of our analysis, we use
a subset of the CPS-FSS data that includes households answering both the FSS and the ATUS.
The CPS does not estimate weights for this subsample. We opted to use CPS weights and adjust
for the subsample of respondents that respond to both surveys, although it may have affected
the generalizability of our results. Second, we imputed time spent on FP for the non-reported
days of the week, which may introduce measurement error into our data. Third, our estimated
relationships are non-causal: future research could explore how time used in different activities
generates food security. Finally, older households can face significant life changes such as chil-
dren growing up and moving out of the house, retirement, and disability. The role of other life
events should also be examined to further understand how elderly manage FI, such as partici-
pating in assisted care living, programs like meal on wheels, or changes in family relationships
(Ziliak & Gundersen, 2016).

Overall, our results further show significant differences in married and single households
with respect to both FI and time use. Consequently, it may be important to consider that differ-
ent household structures employ different strategies to deal with FI. Food assistance programs
seeking to support elderly households may want to consider these factors.

Finally, elderly households may become more susceptible to injury and may experience limited
mobility as they get older. As such, reliance on meal preparation may become a less beneficial
approach to mitigating food insecurity. Again, programs seeking to support elderly householdsmay
need to consider the physical andmental challenges such households face over time.
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ENDNOTES
1 For our analysis the vector X includes household and respondent characteristics (respondent gender, age and
spouse's age, respondent's and spouse's hours worked, household size, children in the household, respondent's
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and spouse's race, and household income), state of residence, a holiday indicator as well as day, month, year
of the survey and whether the survey was conducted face to face.

2 Hamrick et al (2011) report that on any day, only 14 percent of people shopped for groceries.
3 The CPS-FSS data used in this study top codes age 85 and older as 85 and ages 80–85 as 80.
4 The CPS-FSS and ATUS samples include household members that responds to each of the two surveys,
whereas the matched sample is based on household heads who responded to both the ATUS and CPS-FSS
surveys.

5 As pointed out by an anonymous reviewer, some household members may face physical or cognitive difficul-
ties that limit their ability to engage in food production activities. This may be especially concerning for
elderly households and, in return, could affect the results of our analysis especially for single households, as
the data show that married households are less likely to report physical or cognitive difficulties. However,
since the CPS began gathering data on physical and cognitive difficulties in 2008, accounting for these difficul-
ties directly in our analyses would have reduced our sample size by roughly 30 percent. To determine whether
excluding these factors may lead to biased results, we performed some of our analyses using subsamples
including only households where the household heads did not report any challenges. The results obtained
using these subsamples are briefly illustrated in footnotes throughout the Results section.

6 It is possible that time spent on FP explains the probability of being FI for each group, and yet fail to explain
the gap in FI between the two groups; that could occur, for instance, if the groups have a similar amount of
time and use the same technology to prepare food.

7 We thank an anonymous reviewer for suggesting the inclusion of this important reference.
8 Coefficient effects are available in the appendix.
9 We estimated equation 1 also excluding households whose head reported mental or physical challenges. The
overall patterns in PPFI did not change, showing only a slight downward shift in the magnitude of the PPFI
across age cohorts. Detailed results are available upon request.

10 We also obtained values of predicted meal preparation time using samples where we excluded households
reporting mental of physical challenges. As in the case of the PPFI, we only observed a slight downward shift
in the magnitude of the predicted time use compared to the main results.

11 This figure is not included for brevity but is available upon request.
12 The complete set of results are provided in the Appendix. Per the discussion in the methods, the results appear

robust to the reference group chosen. Appendices A1 – A4 show the younger households as the reference
group. Appendices A5 – A8 show the older households as the reference group.

13 Tables of complete results are available in the Appendix.
14 Complete results are shown in the Appendix
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