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1 Introduction

Economic theory and empirical evidence makes a strong case for a robust link between

economic well-being and psychological well-being.1 Given that food insecurity is gen-

erally more common among low-income households (Schanzenbach, Bauer and Nantz,

2016; Coleman-Jensen et al., 2020), experiencing food insecurity may be a mechanism by

which economic well-being influences psychological well-being. Therefore, although food

security is an important outcome as an end in itself, food insecurity can have important

consequences beyond first-order calorie or nutrient deficiencies.2 For example, experi-

encing food insecurity can lead to a nutrition-based poverty trap (Dasgupta and Ray,

1986; Behrman and Deolalikar, 1987; Deaton and Dreze, 2009; Banerjee and Duflo, 2011;

Schofield, 2014). If experiencing food insecurity directly leads to lower-levels of psycho-

logical well-being, this may illuminate an additional mechanism through which persistent

poverty can be reinforced via a psychological poverty trap (Lybbert and Wydick, 2018; Rid-

ley et al., 2020; Haushofer, 2019; Alloush, 2020).

In this paper we use unique household survey data from a sample of extremely poor

people in Lebanon who all live in households receiving monthly food vouchers. We lever-

age the plausibly exogenous timing of the survey relative to the monthly distribution of

food vouchers to study the relationship between experiencing food insecurity on various

components of psychological well-being. We measure food insecurity with two survey

questions. First, we ask a screening question that indicates if a member of the household

involuntarily skipped at least one meal over the past 30 days. Second, for those households

that respond affirmatively to this screening question, we ask a question that indicates if

the household does not have enough food for the next day’s meals. In our data, 25 per-

cent of households respond affirmatively to our screening question and eight percent of

households—who we categorize as experiencing food insecurity—respond affirmatively

to the second question. We find that the probability a household reports food insecurity in

our data roughly doubles in the week prior to the monthly distribution of food vouchers.

We also find that several measures of psychological well-being deteriorate as the num-

1In microeconomic theory, the indirect utility function is increasing in wealth. Moreover, recent empirical
studies show that increased income leads to increased psychological well-being (Haushofer and Shapiro, 2016;
Alloush, 2020; Ridley et al., 2020).

2Large multinational, national, and research organizations—such as the United Nations, the US Govern-
ment, and the International Food Policy Research Institute (IFPRI)—track global food security via ongoing
annual reports. See the Annual State of Food Insecurity and Nutrition in the World from the United Na-
tion’s Food and Agriculture Organization, the International Food Security Assessment from the United States
Department of Agriculture’s Economic Research Service, and IFPRI’s Global Food Security Report.
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ber of days between the monthly distribution of vouchers and the survey date increases.

In our cross-sectional data, simple ordinary least squares (OLS) regressions show that liv-

ing in a household reporting not enough food for the next day’s meals is associated with

significantly lower levels of psychological well-being conditional on demographic charac-

teristics, education attainment, and other economic livelihood controls. This relationship,

however, may be spurious due to the presence of reverse causality and various forms of

persistent omitted heterogeneity. We therefore leverage the plausibly exogenous timing of

our household survey relative to the monthly distribution of food vouchers within an in-

strumental variables framework to rule out measurement error and bias driven by omitted

heterogeneity. Our instrumental variable estimates suggest that the OLS approach under-

estimates the psychological toll of experiencing food insecurity and further supports the

finding that food insecurity carries psychological consequences.

Our paper is most closely related to two lines of research. First, existing studies find

a strong correlation between experiencing food insecurity and lower levels of psychologi-

cal well-being among survey respondents in the US (Casey et al., 2004; Heflin, Siefert and

Williams, 2005; Whitaker, Phillips and Orzol, 2006; McLaughlin et al., 2012; Burke et al.,

2016; Fang, Thomsen and Nayga, 2021), Canada (Melchior et al., 2012), Spain (Shankar-

Krishnan, Deu and Sanchez-Carracedo, 2021), Ghana (Gyasi, Obeng and Yeboah, 2020),

and in an analysis of survey data from 149 countries around the world (Jones, 2017). Sec-

ond, existing studies show that the timing of food voucher receipt matters when consid-

ering outcomes such as test scores (Cotti, Gordanier and Ozturk, 2018), college-entrance

exams and the probability of attending college (Bond et al., 2021), disciplinary infractions

at school (Gennetian et al., 2016), emergency room visits (Cotti, Gordanier and Ozturk,

2020), and food pantry visits (Byrne and Just, 2021). Similar to Bazzi, Sumarto and Surya-

hadi (2015), who study the timing of cash transfers on food consumption in Indonesia, we

build on these existing findings and pull these two lines of research together by exploiting

the timing of our survey relative to the monthly distribution of food vouchers to study the

relationship between experiencing food insecurity and psychological well-being.

We make three main contributions: First, we add to the literature on the health con-

sequences of food insecurity (Eicher-Miller et al., 2009; Kirkpatrick and McIntyre, 2010;

Park and Eicher-Miller, 2014; Chi et al., 2015; Gundersen and Ziliak, 2015) by specifically

considering mental health or psychological distress (Casey et al., 2004; Heflin, Siefert and

Williams, 2005; Whitaker, Phillips and Orzol, 2006; Melchior et al., 2012; McLaughlin et al.,

2012; Burke et al., 2016; Jones, 2017; Shankar-Krishnan, Deu and Sanchez-Carracedo, 2021;

Fang, Thomsen and Nayga, 2021). This literature is careful to point out that previous es-
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timates may be biased estimates of any causal effect. We contribute to this literature by

leveraging the timing of our household survey relative to the monthly distribution of food

vouchers to better estimate the psychological toll of experiencing food insecurity.

Second, we contribute to the literature investigating the effect of the timing of food

voucher receipt on food security and other important outcomes (Gennetian et al., 2016;

Cotti, Gordanier and Ozturk, 2018, 2020; Byrne and Just, 2021; Bond et al., 2021). We show

that affirmative responses to our survey questions measuring food insecurity increase in

the number of days between when a household received their monthly food voucher and

when they were surveyed. We further contribute to this literature by extending the existing

knowledge base to an important and understudied context of an extremely poor popula-

tion in a non-Western country. This extension is important because although much of the

literature on the effect of food assistance timing focuses on the Supplemental Nutrition

Assistance Program (SNAP) in the United States, food assistance and other programs—

such as the distribution of pension funds, child support, and cash transfers—often fol-

low set distribution schedules and are exceedingly relevant in the lives of many living in

low-income countries. Moreover, a meaningful relationship between experiencing food

insecurity and psychological well-being may have downstream consequences such as the

formation of fatalistic beliefs about socioeconomic mobility and higher dis-utility of labor

which could reinforce the persistence of poverty (Lybbert and Wydick, 2018; Ridley et al.,

2020).

Third, we add to the literature on the quantitative measurement of food insecurity

(Carletto, Zezza and Banerjee, 2013; Cafiero et al., 2014; Cafiero, Viviani and Nord, 2018;

Abay et al., 2021; Lee, Barrett and Hoddinott, 2021) and demonstrate the possibility of non-

classical measurement error (Abay et al., 2019; Millimet and Parmeter, 2021). Our food

insecurity screening question, which indicates if a member of the household has involun-

tarily skipped at least one meal over the past 30 days, should not vary based on the timing

of the survey relative to the monthly distribution of food vouchers because it uses a 30 day

reference period. Yet, we find that the probability of affirmative responses to this ques-

tion increases in the number of days between the monthly distribution of food vouchers

and the household survey date. This finding has implications for more sophisticated mea-

surements of food insecurity that use the same type of recall elicitation method, such as

the Food Insecurity Experience Scale developed by the United Nations Food and Agricul-

ture Organization (Ballard, Kepple and Cafiero, 2013; Smith, Rabbitt and Coleman-Jensen,

2017).

The remainder of this paper is organized as follows. In the next section we discuss our
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empirical framework by introducing our unique set of data and our identification strategy.

Section 3 first reports descriptive results and then presents regression results from our

OLS and instrumental variable regression specifications. Finally, Section 4 concludes with

a brief discussion.

2 Study Setting and Empirical Framework

We use data from the baseline survey of an impact evaluation of a poverty graduation pilot

program in Lebanon. This pilot program and its randomized evaluation were ultimately

not implemented by the government due to political and economic challenges stemming

from an abrupt change in government and the COVID-19 pandemic. However, a complete

baseline survey was conducted in March, April, and May 2019 before the pilot program

was officially discontinued in 2020.

We draw our sample from the poorest 10,000 households in Lebanon as determined by

the National Poverty Targeting Program (NPTP). The Government of Lebanon launched

the NPTP in 2011 to identify, via a proxy means test, poor Lebanese households and pro-

vide targeted social assistance that includes both health and education subsidies. Since its

launch, and in response to rising levels of poverty among Lebanese households associated

with the neighboring Syrian war, the Government of Lebanon expanded the NPTP to pro-

vide monthly food assistance via an electronic voucher to the poorest 10,000 households

identified in the NPTP in the amount of LBP 100,000 per capita for a maximum of six mem-

bers per household.3 Our sample includes 1,350 randomly selected households from the

10,000 poorest households identified in the NPTP. All households in our sample receive

food vouchers and reside in the North and Bekaa Governorates in Lebanon.4

2.1 Data

Our baseline survey includes both a household- and individual-level questionnaire. The

household-level questionnaire includes questions for the household head and collects in-

formation on various household-level socioeconomic outcomes including income, expen-

ditures, assets, and food insecurity. The individual level questionnaire includes questions

for working age and able-bodied individuals (i.e., potential graduation program partici-

pants) and collects information on employment, education attainment, health outcomes,

3In 2019, this was approximately 66 USD per household member.
4These are the two governorates with the highest levels of poverty in the country. Over 70 percent of the

poorest 10,000 households reside in these two regions.
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and several psychological well-being variables. Our full individual-level sample include

1,726 individuals from 1,350 households.5 We describe specific variables included in these

data below, which are unique for such a sample of households in Lebanon. The household-

level and individual-level questionnaire were mostly answered by different individuals

within the same household.6 As we discuss in more detail in Section 2.2, we rule out

concerns relating to recall-bias and reverse causality that may persist if a single individ-

ual answers survey questions about both household-level food security and their own

individual-level psychological well-being by controlling for whether the same individual

responded to both the household and individual questionnaire.

Our sample includes individuals living in extremely poor households in Lebanon—

randomly selected from roughly the poorest three to four percent of households as mea-

sured by the poverty means score. Table 1 describes the level of poverty experienced

by those in our sample by showing household- and individual-level summary statistics.

Roughly 64 percent of households have at least one member who receives some income

from employment, mostly through casual labor. The average monthly income per capita

in the sample is 78,650 Lebanese Lira (LL) or approximately 52.4 USD, and is slightly lower

than average monthly food expenditure per capita and the value of the food voucher. The

individuals in our sample are on average 35 years old and nearly four out of five are fe-

male. Only 17 percent are employed in any form of work most commonly in casual labor.

Only about seven percent of the individuals in our sample are formally employed in a job

registered with the Lebanese Government.

We measure food insecurity by asking two survey questions. First, we ask a screen-

ing question to the respondent of the household-level questionnaire if anyone in their

household involuntarily skipped meals over the last 30 days. In our data, 25 percent of

households report that someone in the household involuntarily skipped meals in the last

30 days. Second, if a respondent answered affirmatively to this screening question, we ask

if their household has enough food for the next day’s meals. In our data, as shown in Table

1, eight percent of the full sample, and 33 percent of the sub-set of households who answer

affirmatively to the screening question, report not having enough food for the next day’s

meals and, therefore, are food insecure.
5With a specific intention to target females, if a household identified a male participant, they were asked to

also identify an eligible female participant. If a household identified a female, however, they were not asked
to identify an eligible male participant. Thus, the sample includes 1,726 individuals with 1,349 female and 377
male participants.

6The head of the household was also the intended graduation program participant, and therefore answered
both the household and individual questionnaires, in only 15 percent of cases.
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TABLE 1: Summary Statistics

Household Respondent
Age 48.5
Share Female 15%
Share Married 89%
Education: At least Some Secondary 17%

Household Income & Expenditure
Received income from employment 64%
Monthly income per capita 78,650 LL
Monthly total expenditure per capita 153,731 LL
Monthly food expenditure per capita 79,722 LL
HH member involuntarily skipped a meal 25%
Not enough food for next day’s meals 8%

Dwelling Characteristics
Share who own their dwelling 65%
Imputed monthly rental value 225,000 LL
# of rooms 2.73
Repairs in the last 12 months 10%
Indoor Plumbing 82%
Electricity 95%

Household Assets
Television 94%
Computer 1.50%
Cellphone 97%
Stove 52%
Fridge 86%
Washing machine 90%
Motor vehicle 26%

Individual Respondent
Age 34.9
Share Female 79%
Share Married 63%
Education: At Least Some Secondary 41%
Computer Illiterate 87%
Employed 17%

Work for Salary 36%
Formally Employed 7%

Self-Employed 21%
Casual Labor 43%

Note: This table includes the authors’ tabulations of household- and
individual-level summary statistics. The top panel includes summary
statistics from the household-level questionnaire and the bottom panel
includes summary statistics from the individual-level questionnaire.

Despite the fact that our entire sample is poorer and more dependent on food vouch-

ers relative to the larger population of Lebanon, there is meaningful variation in economic

livelihood indicators in our data. In particular, reporting food insecurity is associated with

lower levels of economic livelihood indicators at conventional levels of statistical signifi-

cance. Table 2 shows that households that report food insecurity are less likely to receive

income from employment, earn less monthly income per capita, and have less wealth than

households that do not report food insecurity. We also find that households reporting
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TABLE 2: Household and Individual Characteristics by Food Security Status

Not Difference
Food Insecure Food Insecure (p-value)

Household Income & Expenditure
Received income from employment 65% 45% 0.00
Monthly income per capita 79,216 LL 62,544 LL 0.00
Monthly total expenditure per capita 153,369 LL 157,471 LL 0.59
Monthly food expenditure per capita 79,348 LL 78,372 LL 0.73
Wealth Index 0.051 -0.325 0.00

Individual Respondents
Age 36.11 37.5 0.15
Share Female 0.79 0.71 0.05
Share Married 0.64 0.68 0.34
Some Secondary Education 0.12 0.08 0.13
Employed 0.18 0.14 0.19
CES-D Scale 12.77 15.35 0.00
Share CES-D≥ 14 0.70 0.91 0.00
Cohen’s Perceived Stress Scale 18.12 19.00 0.04
Life Orientation Test Score 25.28 27.33 0.00

Note: This table includes the authors’ tabulations of household- and individual-level summary
statistics by food security status. P-values are based on robust standard errors are in the
parentheses.* p < 0.10, ** p < 0.05, *** p < 0.01.

food insecurity are no different than the other households in terms of monthly total or

food expenditures per capita. These findings demonstrate the complex relationship be-

tween reporting food insecurity and economic livelihood indicators such as income and

wealth, which we address when discussing our identification strategy in Section 2.2.

We measure a variety of different variables that represent components of psychologi-

cal well-being with a unique survey among a sample of very poor households in Lebanon.

First, we use the Center for Epidemiologic Studies of Depression (CES-D) scale to measure

depressive symptoms. The CES-D scale is a widely used measure to screen for depres-

sion in the population and has been validated for use in different languages and coun-

tries around the world, including recently in Arabic and in Lebanon (Radloff, 1977; Baron,

Davies and Lund, 2017; Kazarian and Taher, 2010). We represent the CES-D scale in two

ways. Our first measure is the full CES-D scale with lower scores indicating fewer de-

pressive symptoms (Siddaway, Wood and Taylor, 2017; Wood, Taylor and Joseph, 2010).

Psychologists use the CES-D scale to screen for depression with scores of 11 through 14 or

above indicating a higher probability of experiencing a major depressive episode (Baron,

Davies and Lund, 2017). Among this very poor sample, the average CES-D score is very

high compared to the average in Lebanon and other countries around the world (Kazarian

and Taher, 2010; Baron, Davies and Lund, 2017). Our second measure, therefore, uses a
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(A) Distribution of CES-D Scores

(B) CES-D Scores and Wealth

FIGURE 1: CES-D Scores by Wealth in our sample of poor households

CES-D scale sore of 14 or above as a critical threshold.7 As shown in Table 2, about 70

percent of households not reporting food insecurity, and 90 percent of households report-

ing food insecurity, have CES-D scores greater than or equal to 14 indicating high levels

of depression risk in our sample of extremely poor mostly working-age women. Panel A

in Figure 1 illustrates the distribution of scores on the CES-D scale and shows that a large

7This binary variable uses a relatively high threshold score and while this means it likely has high positive
predictive value for depression it may also miss individuals who may have depression and CES-D scores
lower than 14. In addition, this binary indicator allows for a robustness test on the cardinal treatment of
ordinal variables (Bond and Lang, 2019; Bloem, 2021) akin to that discussed by Bloem and Oswald (2021).
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share of our sample have CES-D scores above the threshold value of 14 that is commonly

used to screen for depression. Panel B in Figure 1 shows that CES-D scores decline as

wealth increases and our sample of poor households express levels of depressive symp-

toms that are very high relative to Lebanon and the world.

We also use two additional measures of psychological well-being. Our second measure

of psychological well-being is Cohen’s perceived stress scale, which measures an individ-

ual’s evaluation of their life events as stressful (Cohen, Kamarck and Mermelstein, 1983).

Our individual level questionnaire includes 14 questions asking the respondent about their

feelings and thoughts within the last month regarding various potentially stressful situa-

tions.8 Unlike the CES-D scale, the perceived stress scale is not a diagnostic tool with

validated threshold scores on the scale (Cohen and Janicki-Deverts, 2012). The higher

someone scores on this stress scale, the more stressful they perceived their life to be rela-

tive to others within the same sample (Cohen, Kamarck and Mermelstein, 1983; Cohen and

Janicki-Deverts, 2012). Our final measure of psychological well-being is the life orientation

test which consists of 12 questions designed to evaluate the individual’s optimism about

life (Scheier, Carver and Bridges, 1994). The respondent answers questions on an ordinal

scale from with assigned numerical values of zero to four.9 Lower overall scores on the life

orientation test indicate that an individual exhibits more dispositional optimism towards

life (Scheier and Carver, 1985)—they are more likely to think that good outcomes can be

achieved through one’s own effort. Those with less dispositional optimism are more likely

to think that external forces will always thwart any effort leading to worse outcomes.10

2.2 Identification Strategy

The observed correlation between experienced food insecurity and psychological well-

being may be biased due to a number of factors. First, alternative factors—such as income,

wealth, regional variation, employment status, or seasonal fluctuations—may both lead

to changes in food insecurity and psychological well-being and confound estimates of the

effect of food insecurity on psychological well-being. Second, particularly when using sur-

vey data reverse causality may persist, whereby lower levels of psychological well-being

lead to increased food insecurity through lower labor supply at the intensive and exten-

8Respondents use a zero through four ordinal scale to answer these questions. Answers on positive ques-
tions are reversed and then the score is summed across all questions.

9Answers to questions that are positive are flipped prior to summing the overall score.
10Optimism is a seen as a family of related constructs that include self-efficacy, hope, and attributional

styles (Snyder, 1994; Bandura, Freeman and Lightsey, 1999; Seligman, 2006). Optimism as measured by the
life orientation test is linked to positive social, health, and coping outcomes Carver and Scheier (2014).
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sive margins (Delaney, Fink and Harmon, 2014; De Quidt and Haushofer, 2016). Finally,

food security is a complicated and multidimensional concept to quantitatively measure

and therefore may be measured with error. As previously discussed, this error can be

non-classical when the data are collected via a household survey.

We aim to address each of these challenges with our unique set of data by controlling

for key observable factors and by leveraging the plausibly exogenous timing of the house-

hold survey relative to the monthly distribution of food vouchers. As a transparent and

simple baseline specification, we start by estimating the following linear regression:

PWi,h,r = β0 + β1FIh,r + X′i,h,rΘ + δr + ui,h,r (1)

where in equation (1) PWi,h,r is a measure of psychological well-being for individual i in

household h in district r as indicated via the individual-level questionnaire. We show re-

sults for four different measures of psychological in addition to an index combining all

available measures. FIh,r is an indicator for living in a household experiencing food in-

security as indicated via the household-level questionnaire and β1 is our coefficient of

interest. Xi,h,r if a vector of individual and household-level characteristics—including age

of the respondent, their sex, employment status, their level of education, and whether

the individual is also the household head and therefore responded to the household-level

questionnaire. Household level controls include wealth quintiles, household income per

capita, household size, and characteristics of the household head—and δr is a district fixed

effect. Finally, ui,h,r is the unobserved error term.11

We show results estimated with an OLS regression specified in equation (1). We rule

out direct reverse causality by leveraging the fact that the majority of those who are eli-

gible for the individual-level questionnaire were not respondents to the household-level

food insecurity survey questions. In all of our results we control for those who do an-

swer questions from both surveys. Still, there may be sources of endogeneity—either due

to measurement error or omitted heterogeneity—that bias our OLS estimates. We there-

fore leverage the plausibly exogenous timing of the survey compared to the food voucher

monthly payment to instrument for food insecurity. The order in which interviews were

conducted took place over a three-month period and is plausibly exogenous to food secu-

rity status and psychological well-being. Therefore, our identifying assumption is that the

11We do not cluster our standard errors because our "treatment" variable (e.g., experiencing food insecurity),
varies at the household level and the majority of households in our sample include one individual observation
in our data. In addition, we do not aim to estimate representative estimates for a given geographical area.
Therefore, as discussed by Abadie et al. (2019), we report robust standard errors.
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timing of an interview relative to receipt of the food voucher only influences psychological

well-being because it influences food insecurity. This assumption is supported by the re-

ality that these households are among the poorest of poor in Lebanon and depend heavily

on the food voucher for food consumption.

We estimate the following two-stage least squares instrumental variable regression

specification:

FIh,r = γ0 + γ1 Ij,h + X′i,j,rΨ + πr + ηhi (2)

PWi,h,r = α0 + α1F̂Ih,r + X′i,h,rΩ + τr + εi,h,r (3)

where in equation (2) Ij,h is a dummy variable indicating whether the household was sur-

veyed during the seven days before they receive their food voucher.12 Similar to equation

(1), Xi,h,r in equations (2) and (3) is a vector of individual and household level character-

istics including age of the respondent, their sex, employment status, their level of edu-

cation, and whether the individual is also the household head and therefore responded

to the household-level questionnaire. Household level controls include wealth quintiles,

household income per capita, household size, and characteristics of the household head.

Additionally, πr and τr are district fixed effects. One avenue through which the date of the

interview could affect psychological well-being is how it is related to the timing of income

incoming into the household. Therefore, it is important that we control for employment

status of the individual, employment of other members of the household, and household

income and wealth in our regression specifications. While related to food security, this is

a different mechanism and could influence the validity of using the instrument for food

insecurity.

3 Results

We present three sets of results. First, we discuss a set of descriptive results. These de-

scriptive results illustrate important findings that complement our OLS and instrumental

variable estimation results. Second, we show our regression results which more rigorously

estimate the relationship between experiencing food insecurity and psychological well-

being by addressing the identification challenges discussed above. Finally, we present

robustness and sensitivity checks, which support the validity of our core empirical finding

that experiencing food insecurity carries important psychological consequences.

12As a robustness check, we also show results for a flexible day of the month instrument, week fixed effects,
and including the month of the interview as an additional instrument.
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3.1 Descriptive Results

We present three descriptive results. We first document evidence of possible non-classical

error in the measurement of food insecurity using household surveys. Next we show that

the probability of experiencing food insecurity increases in the number of days between the

monthly distribution of food vouchers and the household survey date. Finally, we show

declining levels of psychological well-being as the number of days between the monthly

distribution of food vouchers and the household survey date increases.

Non-Classical Measurement Error—Panel A in Figure 2 shows the relationship between

responses to the screening question and the number of days since the household received

the food voucher. We find that the share of households answering affirmatively to this

question is increasing in the number of days between when households were surveyed

and when they received their food voucher. This is notable because responses to this ques-

tion should not vary within a month. That is, despite the fact that the screening question

uses a reference period of the past 30 days, the probability of answering affirmatively is in-

creasing in time since the household last received their monthly food voucher. This result

is possibly due to recency bias when answering survey questions (Hogarth and Einhorn,

1992).

The observation of possible non-classical measurement error is relevant to the use of

more sophisticated approaches used to measure food insecurity with household surveys

using recall methods, such as the FIES (Ballard, Kepple and Cafiero, 2013; Smith, Rabbitt

and Coleman-Jensen, 2017). Developed by the FAO as a "gold standard" for measuring

hunger globally, the FIES measures experienced food insecurity by asking eight questions

about a household’s experience accessing adequate and nutritious food over some refer-

ences period (e.g., a month or a week). The FIES is included in household surveys con-

ducted by large multinational organizations, such as the World Bank and IFPRI, and is

used in hundreds of academic research papers to date. This possible non-classical mea-

surement error is particularly problematic when food insecurity is an outcome of interest

and the treatment is correlated with this within-month recall error. For example, consider

a study that aims to measure the effect of earned income or pension income on food in-

security. If the distribution of this income follows a monthly pattern, then the observed

relationship between income and food insecurity could be affected by the timing of the

survey.

The possible non-classical measurement error discussed here is not a problem in the

present study for at least two reasons. First, our measure of food insecurity (e.g., answer-
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(A) Screening Question: Skipped meals in the last 30 days

(B) Food Insecurity: Not enough food for tomorrow’s meals

FIGURE 2: Food insecurity by days since the food voucher—Binned scatter plot

ing affirmatively to both a screening question and a follow-up question) can plausibly

vary based on the amount of time between the monthly distribution of food vouchers and

the survey date. Second, we directly exploit the variation in experienced food insecurity

within the survey month as part of our estimation approach, which rules out bias driven

by omitting this information.

Food Assistance Timing and Food Insecurity—Food assistance provided via monthly food

vouchers are a popular way to provide financial support to needy households all around

the world. For example, the food assistance program we study in Lebanon is roughly mod-
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eled after the Supplementary Nutrition Assistance Program (SNAP) implemented in the

United States. Previous work consistently shows that food consumption increases after

the monthly receipt of food vouchers and subsequently declines (Zaki and Todd, 2021). If

food consumption decreases enough and if this pattern persists for relatively low-income

households, then food insecurity itself may increase at the end of the food assistance ben-

efits cycle.

Panel B in Figure 2 shows that the share reporting our measure of food insecurity in-

creases in the number of days between the monthly distribution of food vouchers and the

household survey date. We find that households surveyed at the end of the food assistance

benefit cycle are over twice as likely to report experiencing food insecurity as households

surveyed at the beginning of the benefit cycle. This figure represents an important finding

in and of itself. It shows that the relatively poor households in our sample are unable to ef-

fectively smooth consumption between the monthly distribution of food vouchers. Given

the poverty level of the households in our sample, this finding informs poverty alleviation

policies, such as the timing and frequency of food voucher distribution programs. This

figure also illustrates the first-stage relationship in our instrumental variable estimation

approach (discussed in Section 2.2 above) where we leverage the plausibly exogenous tim-

ing of the survey in reference to the food voucher distribution date as an instrument for

reporting food insecurity.

Food Assistance Timing and Psychological Well-Being—Finally, we show the reduced form

relationship between the number of days since receiving the food voucher and various

measures of psychological well-being. Panels A and B in Figure 3 show that both the

standardized full CES-D scale and a binary indicator of being above the depression risk

threshold (e.g., greater than a CES-D score of 14) are increasing in the number of days

between when households were surveyed and when they received their food voucher.

Panel C in Figure 3 shows this same pattern with the standardized perceived stress scale

scores. Finally, Panel D in Figure 3 again shows this same pattern with the standardized

life orientation test score. Moreover, Table 2 shows that those who live in households re-

porting food insecurity have higher average CES-D scores, are more likely to have a CES-D

score above 14, have higher perceived stress scale scores, and have higher life orientation

test scores. All of these differences are statistically significant at conventional levels. This

highlights that those surveyed at the end of the food assistance benefits cycle experience

lower levels of psychological well-being as measured by the CES-D scale, a binary indica-

tor of depression risk, Cohen’s perceived stress scale, and the life orientation test. Taken

together with the finding that reported food insecurity also increases at the end of the food
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(A) Standardized CES-D Score (B) CES-D ≥ 14

(C) Standardized Perceived Stress Scale (D) Standardized Life Orientation Test Score

FIGURE 3: Psychological well-being by days since the food voucher—Binned scatter plot

assistance benefits cycle, these observations support our core finding that food insecurity

carries psychological consequences.

3.2 Regression Results

We show three sets of regression results. First, we present OLS regression results for the

timing of the interview and reported food insecurity. Second, we report OLS regression es-

timates of the relationship between reported food insecurity and psychological well-being.

Finally, we show instrumental variable estimates that exploit the plausibly exogenous vari-

ation in the number of days between the monthly distribution of food vouchers and the

household survey date.

Food Assistance Timing and Food Insecurity—In Table 3 we show results using an OLS

estimation approach where we control for host of household and individual level charac-
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TABLE 3: OLS Results—Food Assistance Timing and Food Insecurity

Dep Var Screening Question Food Insecurity
(1) (2) (3) (4) (5) (6)

Interview in last week before voucher 0.040 0.044* 0.087*** 0.071*** 0.069*** 0.102***
(0.026) (0.026) (0.027) (0.019) (0.019) (0.019)

Female -0.028 -0.046 -0.045** -0.026
(0.032) (0.028) (0.019) (0.019)

Age -0.007 -0.002 0.003 0.004
(0.007) (0.006) (0.004) (0.004)

Age2 0.000 0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000)

Married 0.044 0.021 -0.006 -0.011
(0.029) (0.028) (0.017) (0.017)

Education: Primary 0.042 0.024 0.016 0.029
(0.029) (0.027) (0.018) (0.018)

Education: Intermediate -0.007 0.034 -0.020 0.007
(0.032) (0.029) (0.019) (0.020)

Education: Secondary or More -0.026 0.019 -0.024 0.010
(0.041) (0.039) (0.025) (0.026)

Employed 0.074** 0.008 -0.046*** -0.016
(0.033) (0.030) (0.018) (0.018)

Same Respondent -0.021 -0.001 -0.000
(0.035) (0.032) (0.020)

Wealth Quintile=2 0.009 -0.027
(0.030) (0.024)

Wealth Quintile=3 -0.141*** -0.101***
(0.031) (0.025)

Wealth Quintile=4 -0.165*** -0.138***
(0.034) (0.026)

Wealth Quintile=5 -0.142*** -0.132***
(0.035) (0.025)

Household: Size -0.000 0.007*
(0.005) (0.004)

Household: Income from work -0.068*** -0.078***
(0.022) (0.016)

Household: Log of Income Per Capita -0.014 -0.012
(0.017) (0.011)

Household: Someone Ill 0.120*** 0.040**
(0.026) (0.016)

Household: Newborn -0.086*** -0.026
(0.026) (0.016)

Urban 0.086** 0.033
(0.040) (0.023)

Constant 0.240*** 0.337*** 0.554** 0.062*** 0.053 0.272*
(0.012) (0.122) (0.231) (0.007) (0.072) (0.150)

Town Fixed Effects No Yes Yes No Yes Yes
N 1,726 1,726 1,726 1,726 1,726 1,726

Note: The results in this table estimate the first-stage relationship between interview timing and food insecurity.
In columns (1) through (3) the dependent variable is a binary variable representing affirmative responses to our
screening question. In columns (4) through (6) the dependent variable is a binary variable representing affirmative
response to our follow-up food insecurity question. P-values based on robust standard errors are reported in the
parentheses.* p < 0.10, ** p < 0.05, *** p < 0.01.

teristics and include district fixed effects. We find that interviewing individuals later in

the monthly food voucher cycle is associated with higher reported food insecurity. Even
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when controlling for observable variables, households interviewed late in the monthly

food voucher cycle are nearly nine percentage points more likely to report someone go-

ing hungry in the last month and 10 percentage points more likely to report not having

enough food for the next day’s meals—our measure of food insecurity. In fact, including

additional control variables to the regression specification—i.e., comparing columns (1) to

(3) and (4) to (6) in Table 3—we find that the estimated coefficient increases in magnitude

and statistical significance. According to Oster (2019), this suggests robustness of these

results to potential unobservable heterogeneity.

The results reported in columns (1) through (3) in Table 3 lend credence to the descrip-

tive results reported in Panel A of Figure 2. That is, despite the fact that the screening

question uses a 30 day recall period, and thus affirmative answers should not systemati-

cally vary within a month, we find that being interviewed in the week before food voucher

distribution is leads to more affirmative responses. As previously discussed, this is ev-

idence of potential non-classical measurement error in the quantitative measurement of

food insecurity using household survey data.

The results reported in columns (4) through (6) in Table 3 support the descriptive re-

sults illustrated in Panel B of Figure 2. That is, being interviewed in the week before food

voucher distribution leads to an increase in the likelihood the respondent indicates that

their household does not have enough food for the next day’s meals. With an overall in-

cidence of food insecurity of eight percent, the estimated effect, representing over an 100

percent change, is relatively large and meaningful in magnitude. As illustrated in Figure 2,

households surveyed at the end of the food assistance benefit cycle are over twice as likely

to experience food insecurity compared to households surveyed at the beginning of the

benefit cycle. These results also represent the first-stage relationship in our instrumental

variables estimation approach. The results in columns (4) through (6) in Table 3 show a

strong first-stage even when conditioning on a host of control variables.

Food Insecurity and Psychological Well-Being—In Table 4 we show results using an OLS

estimation approach where we control for a host of household and individual level char-

acteristics and include district fixed effects. We find that individuals in households expe-

riencing food insecurity have higher levels of depressive symptoms, a higher likelihood

of depression, and have less dispositional optimism at statistically significant levels. In

addition, we construct an index aggregating each of the three measures of psychologi-

cal well-being (e.g., CES-D scale, the perceived stress scale, and life orientation test) us-

ing factor analysis and find higher levels, indicating diminished psychological well-being,

among individuals in food insecure households. However, as we add additional control
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TABLE 4: OLS Results—Food Insecurity and Psychological Well-being

Dep Var Overall
Index CES-D PSS LOT

(1) (2) (3) (4) (5) (6)

Food Insecure 0.408*** 0.378*** 0.175** 0.220** 0.088 0.185**
(0.068) (0.069) (0.073) (0.085) (0.104) (0.083)

Female -0.117** -0.063 -0.042 -0.102 -0.058
(0.048) (0.052) (0.062) (0.067) (0.063)

Age 0.021 0.021* 0.031** 0.022 0.007
(0.013) (0.012) (0.015) (0.015) (0.016)

Age2 -0.000 -0.000 -0.000* -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000)

Married 0.168*** 0.113* 0.091 0.120* 0.135*
(0.059) (0.059) (0.069) (0.070) (0.071)

Education: Primary -0.211*** -0.147*** -0.176*** -0.119** -0.128**
(0.048) (0.048) (0.059) (0.059) (0.056)

Education: Intermediate -0.187*** -0.061 -0.082 -0.054 -0.035
(0.057) (0.057) (0.068) (0.068) (0.066)

Education: Secondary or More -0.391*** -0.230*** -0.255*** -0.246** -0.178*
(0.081) (0.081) (0.093) (0.099) (0.098)

Employed 0.003 0.032 0.068 -0.017 0.024
(0.056) (0.056) (0.068) (0.073) (0.067)

Same Respondent 0.037 0.020 0.004 0.089
(0.060) (0.072) (0.073) (0.070)

Wealth Quintile=2 -0.161*** -0.157** -0.111 -0.207***
(0.062) (0.072) (0.076) (0.078)

Wealth Quintile=3 -0.148** -0.145** -0.082 -0.207***
(0.061) (0.073) (0.079) (0.078)

Wealth Quintile=4 -0.200*** -0.210*** -0.193** -0.188**
(0.065) (0.077) (0.084) (0.079)

Wealth Quintile=5 -0.397*** -0.400*** -0.388*** -0.394***
(0.073) (0.085) (0.093) (0.085)

Household: Size -0.012 -0.017 -0.009 -0.006
(0.010) (0.012) (0.013) (0.012)

Household: Income from work -0.089* -0.076 -0.132** -0.069
(0.048) (0.057) (0.057) (0.057)

Household: Log of Income Per Capita -0.055 -0.109** -0.010 -0.016
(0.039) (0.047) (0.047) (0.048)

Household: Someone Ill 0.060 0.107* 0.024 0.022
(0.053) (0.062) (0.068) (0.062)

Household: Newborn 0.139*** 0.186*** 0.100 0.106*
(0.050) (0.059) (0.065) (0.059)

Urban -0.267*** -0.298*** -0.349*** -0.147
(0.091) (0.103) (0.109) (0.109)

Constant -0.031 -0.321 0.654 1.159* -0.093 0.580
(0.021) (0.232) (0.503) (0.598) (0.598) (0.631)

Town Fixed Effects Yes Yes Yes Yes Yes Yes
N 1,726 1,726 1,726 1,726 1,726 1,726

Note: The results in this table estimate the relationship between food insecurity and psychological well-being. In
columns (1) through (3) the dependent variable is an index representing the aggregation of our three psychological
well-being variables. In columns (4) through (6) the dependent variables are each of the three variables measur-
ing depression (e.g., CES-D), stress (e.g., PSS), and dispositional optimism (e.g., LOT). P-values based on robust
standard errors are reported in the parentheses.* p < 0.10, ** p < 0.05, *** p < 0.01.
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variables—i.e., comparing columns (1) to (3) in Table 4—we find that the estimated coef-

ficient decreases in mangnitude and statistical significance. According to the methods of

Altonji, Elder and Taber (2005) and the methods of Oster (2019), this suggests that these

results may be biased due to unobservable heterogeneity.

The magnitude of these estimated coefficients on the relationship between experienc-

ing food insecurity and various components of psychological well-being are relatively

large. In columns (1) through (3) we find that living in a household that does not have

enough food for the next day’s meals is associated with between an 0.17 and 0.4 standard

deviations higher score on our overall psychological well-being index, indicating dimin-

ished psychological well-being. Columns (4) and (6) show that the observed change in the

standardized index is mostly driven by higher levels of depression and life orientation test

(e.g., less dispositional optimism) among individuals who live in households that report

not having enough food for the next day’s meals.

While all of the households in the sample are poor, those in relatively wealthier house-

holds express lower levels of depressive symptoms, stress, and lower levels of disposi-

tional optimism. Those who are unemployed report statistically significantly higher stress

levels compared to those not in the labor force or those who work. Other statistically

significant predictors of the different measures of psychological well-being are living in

an urban area, having a newborn in the household (perhaps a reflection of post-partum

depression), and education-levels of the individual.

Instrumental Variable Estimates—In Table 5 we show results using a binary indicator for

the being interviewed in the week before food voucher distribution. This binary variable

identifies those who were, due to the nature of the survey implementation process, inter-

viewed on dates that happened to be in the seven days before their household received a

food voucher and are thus late in the voucher monthly cycle. The order in which house-

holds were interviewed both across and within towns is unrelated to the local distribution

of food vouchers. Nevertheless, the enumeration of towns did follow a specified order,

therefore, we control for town-fixed effects in all our specifications. Our coding choice of

dummy variable for the last week is based on finding the strongest first stage. We show

results for different instrumental variable coding specifications in the Supplemental Ap-

pendix and find similar point estimates. Our identifying assumption with this instrument

is that the day of the interview does not directly affect our measures of psychological well-

being through variables we do not control for in our analysis. Importantly, we control

for employment status of the respondent, whether anyone in the household brings in any

income, and household-level wealth and income per capita. Finally, as shown in Figure
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TABLE 5: Instrumental Variable Results—Food Insecurity and Psychological Well-Being

(1) (2) (3) (4)
Dep Var Overall Index CES-D PSS LOT

Food Insecure 1.242** 0.904 1.606** 1.377**
(0.508) (0.564) (0.628) (0.600)

First Stage F-stat = 30.48
Controls Yes Yes Yes Yes
Town Fixed Effects Yes Yes Yes Yes
N 1,726 1,726 1,726 1,726

Note: The results in this table estimate the relationship between food
insecurity and psychological well-being by leveraging the plausibly ex-
ogenous timing of our household survey relative to the monthly distri-
bution of food vouchers. In column (1) the dependent variable is an in-
dex representing the aggregation of our three psychological well-being
variables. In columns (3) through (4) the dependent variables are each
of the three variables measuring depression (e.g., CES-D), stress (e.g.,
PSS), and dispositional optimism (e.g., LOT). P-values based on robust
standard errors are reported in the parentheses.* p < 0.10, ** p < 0.05,
*** p < 0.01.

2, the number of days between food voucher receipt and the interview date is a strong

predictor of higher levels of food insecurity.

Instrumental variable estimates support our core empirical finding that food insecu-

rity carries psychological consequences. Table 5 shows that living in a household report-

ing food insecurity has a large detrimental effect on psychological well-being. In particu-

lar, not having enough food for the next day results in a 1.2 standard deviation decrease

in psychological well-being as captured by the index of our three measures. Although

not statistically significant, the estimated coefficient for depressive symptoms shows a 0.9

standard deviation increase in the CES-D score. In addition, we find large and statistically

significant coefficients indicating increased stress and decreased dispositional optimism

whereby living in a household experiencing food insecurity leads to a 1.6 standard devia-

tion increase in the perceived stress scale and 1.4 increase on the life orientation test.

As we will discuss in more detail below, these effect estimates are relatively large.

Other studies, it should be noted, also find evidence of a dramatic influence of experi-

encing insecurity on mental health and psychological well-being. For example, studying a

sample of low-income households in the United States, Fang, Thomsen and Nayga (2021)

find that experiencing food insecurity is associated with a 257 percent increased risk of

anxiety and a 253 percent increased risk of depression. In comparison, losing a job is as-
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sociated with a 32 percent increase in risk for anxiety and a 27 percent increase in risk for

depression. Noting that Fang, Thomsen and Nayga (2021) clearly frame their estimates

as associations and not necessarily causal estimates, they find that the psychological toll

associated with food insecurity is roughly nine times higher than the psychological toll of

job loss.

3.3 Robustness Tests

We now present three sets of results that support the credibility of our core empirical find-

ing that food insecurity carries psychological consequences. First, we show graphical re-

sults highlighting the lack of systematic variation between the number of days between

food voucher distribution and the interview and variables other than our measures of food

insecurity and psychological well-being. Second, we discuss and defend the plausibility of

the instrumental variable estimates being larger than the OLS estimates. Finally, we report

results using alternative iterations of our instrument leveraging the plausibly exogenous

timing of the household survey relative to the monthly distribution of food vouchers.

Falsification—Given the graphical results in Figures 2 and 3, one may wonder if other

variables systematically vary by the number of days between the survey date and food

voucher distribution. In Figure A.1 in the Supplemental Appendix, we show the relation-

ship between six alternative variables that each should have no systematic relationship

with our key source of variation. Panels A and B of A.1 show that important economic

variables—the log of household income per capita and employment—do not systemati-

cally increase or decrease in the number of days between the survey date and food voucher

distribution. Panels C through F show that important demographic variables—household

size, respondent age, education attainment, and marital status—also are not systemati-

cally related to the number of days between the survey date and food voucher distribu-

tion. Taken together, these falsification results support the validity of our core empirical

finding that food insecurity carries psychological consequences. Despite these falsifica-

tion tests, we are careful to note that there may well be unobservable factors influencing

psychological well-being that are correlated with day of the month.

The Complier Sub-Sample—These instrumental variable estimates are large, and notably,

larger than the corresponding OLS estimates. This requires a brief discussion. Two de-

tails are important to keep in mind. First, our measure of food insecurity (i.e., not having

enough food for tomorrow’s meals) is a strong treatment that can be particularly psycho-

logically difficult. Second, the instrumental variable approach estimates the local average
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treatment effect on the sub-sample of individuals who comply to our instrument. There-

fore, taking these two details together, the instrumental variable estimates report the effect

of experiencing food insecurity on psychological well-being for those who are more likely

to not have enough food for the next day’s meals at the end of the food benefits cycle. This

sub-sample group of compliers is a particularly vulnerable group and may be unable to

effectively smooth their consumption for a variety of reasons relating to their vulnerability.

Therefore, it is not particularly surprising that food insecurity in the severity we measure

in our data can dramatically reduce psychological well-being among this sub-sample of

individuals who comply to our instrument.

Although we cannot specifically identify the sub-sample of compliers in our data, we

can restrict our analysis to the sub-sample who respond affirmatively to our screening

question (i.e., those who indicating a household member has involuntarily skipped a meal

in the last 30 days.) In Panel A of Table A.1 we find OLS estimates that are between two to

three times larger than OLS estimates using the full sample. In Panel B of Table A.1 we find

instrumental variable estimates that are roughly the same size, if not slightly smaller, than

the instrumental estimates using the full sample. These results, using a sample restricted

to a vulnerable sub-sample, highlight the stronger psychological toll of experiencing food

insecurity among a more vulnerable sub-sample of our data and partially explain why the

instrumental variable estimates are large relative to the OLS estimates.

Additional Instruments—Our choice of instrument, a dummy variable for the last week

before receipt of the food voucher, is a choice we made to increase the strength of the instru-

ment. As with the now classic quarter-of-birth instrument used in Angrist and Keueger

(1991), our timing instrumental variable can be used differently. The source of variation

is the same, but other ways for us to use the variable is continuously, dummy variables

for every week, or even day of the month dummies, among others. We are also able to

add the month of the interview as an additional instrumental variable. These specifica-

tions lead to weaker first stage relationships. However, we show results with these flexible

instrumental variable specifications in Table A.2 in the Supplemental Appendix. Results

show estimates that are qualitatively similar to the estimates shown in Table 5, albeit with

lower first stage F-statistic values. In most these cases, overidentification tests do not re-

ject the validity of the instrument. However, in the specification with day of the month

dummy variables, while the first stage is weak, the overidentification tests suggest that

the instrument is not valid.

Each of these robustness checks support our core empirical finding that food insecurity

carries psychological consequences. This is important because, due to ethical constraints,
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we do not have the benefit of randomly assigning households into food insecurity. Instead,

we leverage the plausibly exogenous variation in the timing of our household survey rel-

ative to the monthly distribution of food vouchers. Our results therefore help inform our

understanding of the health consequences of experiencing food insecurity, using unique

household survey data, within an understudied context.

4 Conclusion

In this paper we show that among a very poor population in Lebanon that is heavily de-

pendent on monthly food vouchers, not everyone is able to smooth consumption and food

insecurity increases in the latter parts of the monthly voucher cycle. We find that several

measures of psychological well-being also decline later in the voucher cycle. We present

regression evidence that observable controls do not account for these differences and that

food insecurity is highly correlated with lower measures of psychological well-being.

Using data from a unique sample of ultra-poor individuals in Lebanon and a detailed

questionnaire, we make three contributions: We add to the literature on the consequences

of food insecurity that may extend beyond calorie-deficits. We show that timing of food

vouchers matter in a non-western context where transfer programs are becoming more

important. Finally we show that traditional measures of food insecurity may suffer from

non-classical measurement error possibly driven by recency bias.

Our results point a psychological mechanism driving persistent poverty (Lybbert and

Wydick, 2018; Ridley et al., 2020; Haushofer, 2019; Alloush, 2020). A classic literature de-

fines and examines a nutrition-based poverty trap, whereby an individual is unable to

consume a sufficient number of calories to earn a large enough wage to purchase a suffi-

cient number of calories (Dasgupta and Ray, 1986; Behrman and Wolfe, 1987; Deaton et al.,

2009; Banerjee and Duflo, 2011; Schofield, 2014). Our core finding is that experiencing food

insecurity carries psychological consequences, which may in-turn make escaping poverty

even more challenging.
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A Appendix

This Supplemental Appendix includes the following material.

• Figure A.1 shows how six alternative variables relate to the number of days between
the distribution of the food voucher and the survey date.

• Table A.1 shows results using a restricted sample of individuals in households that
answer affirmatively to our screening question.

• Table A.2 shows results using alternative instruments based on the number of days
between the distribution of the food voucher and the survey date.
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(A) Log of Household Income Per Capita (B) Share Employed

(C) Household Size (D) Age of Respondent

(E) At most Secondary Education (F) Married

FIGURE A.1: Observable covariates do not seem to vary much with our instrument. This gives us
confidence that the unobservables do vary greatly with our instrument.
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TABLE A.1: Results for Screened Sample

(1) (2) (3) (4)
Dep Var Overall Index CES-D Stress LI

Panel A: OLS
Food Insecure 0.329*** 0.407*** 0.217 0.310**

(0.111) (0.128) (0.157) (0.121)

Panel B: IV
Food Insecure 0.791** 0.641 0.884* 0.909

(0.316) (0.609) (0.529) (0.599)

First Stage F-stat = 7.52

Controls Yes Yes Yes Yes
N 429 429 429 429

Note: The results in this table estimate the relationship between food
insecurity and psychological well-being among the sub-sample of re-
spondents who respond affirmatively to our screening question. Panel
A shows OLS estimates. Panel B shows instrumental variable estimates.
P-values based on robust standard errors are reported in the parenthe-
ses.* p < 0.10, ** p < 0.05, *** p < 0.01.

31



TABLE A.2: Instrumental Variable Results: Additional Instruments

(1) (2) (3) (4)
Dep Var Overall Index CES-D Stress LI

Panel A: Last Week Dummy & Month Dummies

Food Insecure 1.045*** 0.748* 0.968* 1.514***
(0.281) (0.447) (0.506) (0.381)

Hansen J-Test p-value 0.84 0.95 0.47 0.97

First Stage F-stat = 11.87

Panel B: Days Since Receipt & Month Dummies

Food Insecure 1.125*** 0.962* 0.834** 1.588***
(0.277) (0.501) (0.394) (0.359)

Hansen J-Test p-value 0.67 0.58 0.77 0.97

First Stage F-stat = 12.67

Panel C: Week Since Receipt Dummies

Food Insecure 1.590*** 1.561*** 1.490** 1.687**
(0.520) (0.342) (0.760) (0.691)

Hansen J-Test p-value 0.72 0.33 0.74 0.67

First Stage F-stat = 5.05

Panel D: Day of the month Dummies

Food Insecure 1.079*** 0.851** 1.008** 1.448***
(0.337) (0.381) (0.417) (0.411)

Hansen J-Test p-value 0.03 0.00 0.15 0.03

First Stage F-stat = 3.15

Note: P-values based on robust standard errors are reported in the parentheses.*
p < 0.10, ** p < 0.05, *** p < 0.01.
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