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Abstract
Objective: This study examined psychological constructs (delay discounting,
grit, future time perspective and subjective social status) in relation to food security
status and body weight.
Design: A simultaneous triangulation mixed methods design was used to collect
quantitative and qualitative data. Quantitative datawere collected in fifty-six adults.
Independent variables included food security status (food secure or food
insecure) and BMI category (normal weight or overweight/obese). Participants,
matched on race (African American and White), were categorised into four food
security status by BMI category groups. Psychological constructs were measured
via validated questionnaires. Qualitative datawere collected in a subsample of twelve
participants via in-depth interviews.
Setting: This study was conducted in Baton Rouge, Louisiana.
Participants: The sample was 66% female and 48% African American with a mean
age of 32·3 (SD 9·2) years and BMI of 28·8 (SD 7·7) kg/m2.
Results:Quantitative results showed that food-insecure participants with overweight/
obesity had greater delay discounting (–3·78 v. –6·16, P= 0·01; –3·78 v. –5·75,
P= 0·02) and poorer grit (3·37 v. 3·99, P= 0·02; 3·37 v. 4·02, P= 0·02 ) than their
food-secure counterparts and food-insecure participants with normal weight.
Food-insecure participants with overweight/obesity also had a shorter time period
for financial planning (0·72 v. 4·14, P= 0·02) than food-secure participants with nor-
mal weight. Qualitative data largely supported quantitative findings with participants
discussing varied perceptions of psychological constructs.
Conclusions: This study found differences in delaying gratification, grit and financial
planning between food security status and body weight groups.
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Food insecurity, or the limited or uncertain ‘availability
of nutritionally adequate and safe foods or the ability to
acquire acceptable foods in socially acceptable ways(1),
is a pressing health issue given its association with greater
body weight(2–4). Most research evidence has implicated
diet and eating behaviours in the linkage between food
insecurity and obesity, including poor diet quality and
maladaptive dietary behaviours(5–9), as well as physiologi-
cal adaptations to episodes of food insecurity(5,10–12).
While this evidence demonstrates that food insecurity is
a risk factor for obesity and related comorbidities (e.g.
metabolic syndrome and poor cardiovascular health)(13,14),
more research is still needed to better identify potential
mechanisms that work in this pathway.

A recent body of narrative literature has developed new
hypotheses to elucidate causal pathways in the relationship
between food insecurity and greater body weight(2,15,16).
Nettle et al.(2) propose the ‘insurance hypothesis’ to explain
why food insecurity is a driver of obesity. They postulate
that decision-making psychological mechanisms are
affected by perceived food insecurity to influence food
consumption choices. Specifically, in a food-insecure
environment, these psychological mechanisms influence
decisions that result in consuming greater amounts of
food, which can lead to increased body weight. Similarly,
Dhurandhar focused on the role of social status in develop-
ing the ‘resource scarcity hypothesis’ to explain how food
insecurity can lead to increased body weight. In this case,
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food insecurity coupled with perceived low social status as
a psychosocial stressor can result in excess energy intake
and, in turn, body weight gain(15).

A number of studies have examined how psychological
mechanisms relate to body weight. Constructs such as
delay discounting, less grit (perseverance) and lack of
future time orientation are each associated with greater
body weight(17–19). Delay discounting is the inability to
delay immediate gratification and a preference towards
immediate, smaller rewards rather than delayed, larger
rewards(20). Grit is conceptualised as perseverance and
passion for long-term goals(21), while future time perspec-
tive captures the ability to prospectively think about the
future(18). Importantly, few studies have explored these
psychological mechanisms in food-insecure samples.
One study demonstrated the association of delay dis-
counting and poor future time orientation with food
insecurity(22). Another study found that households with
parents that reported greater grit were less likely to report
being food insecure(23). However, these studies did not
triangulate these associations with body weight. Further
evidence also shows that greater subjective social status
is associated with lower body weight(24) and perceived
social status mediates the relationship between food inse-
curity and obesity(25).

Food insecurity may play a significant role in the
aetiology of obesity. Yet, more evidence is needed to
better explicate potential mechanisms that underlie this
association. The objective of this exploratory study was
to investigate the role of four psychological mechanisms
in the relationship between food insecurity and obesity.
To the authors’ knowledge, this is the first study to assess
four key psychological constructs – delay discounting, grit,
future time perspective and subjective social status – in a
sample of food-secure and food-insecure adults with and
without obesity. This objective was achieved via a mixed
methods design collecting both quantitative and qualitative
data. A mixed methods approach was undertaken to tri-
angulate quantitative results with in-depth qualitative data
to lend amore comprehensive investigation of the interplay
between food security status, body weight and multiple
decision-making psychological mechanisms.

Methods

Study design and participants
This study used a simultaneous triangulation mixed
methods design to collect different, but complementary,
types of data(26). Specifically, a triangulation framework
was used to collect (1) quantitative data from a sample
of participants and (2) qualitative data from a subsample
of those participants. Quantitative and qualitative data col-
lection occurred concurrently, and data analysis occurred
after all data collection was completed(27). For each type
of data (quantitative and qualitative), appropriate analytical

procedures were undertaken(28). Given this, quantitative
and qualitative findings are presented separately, but
comparisons between the two types of findings were made
to integrate results.

Participants were recruited from the Baton Rouge,
Louisiana community. Recruitment methods included
email blasts, social media posts and in-person announce-
ments by study staff at community events. Additionally,
in partnership with a local food pantry serving a predomi-
nantly low-income neighbourhood, participants were
recruited on-site while queuing for their food pantry visit
via flyers, word of mouth from food pantry volunteers
and clients, and in-person by study staff. This community
partnership further allowed for some study visits to occur
on-site at the food pantry as well.

A convenience sample of fifty-six food-secure and
food-insecure women and men was recruited into the
study. Potential participants were screened to assess
eligibility. Eligible participants had a BMI of 20 kg/m2

or greater, were aged 18–49 years, spoke English and
were not currently pregnant. Food insecurity is associated
with malnutrition, including both undernutrition (under-
weight) and overnutrition (overweight and obesity)(10,29),
the latter of which was the focus of this study.While many
studies use a BMI of <18·5 kg/m2 as the typical cut-off
indicating underweight, this study opted for a more
conservative cut-off of BMI 20 kg/m2 in order to avoid
the potential association between food insecurity and
undernutrition/underweight and better focus on the
association between food insecurity and overnutrition/
overweight and obesity. Additionally, the age range of
eligible participants was restricted to 18–49 years to focus
on young and middle-age adults and avoid potential
age-related changes in physiological, psychological and
social factors(30). Eligible participants provided written
informed consent and then completed all quantitative
study assessments.

Quantitative data collection
Quantitative data from fifty-six participants were collected
via a basic anthropometric assessment measuring only
height and weight, multiple questionnaires and a socio-
demographic survey. Participants completed paper or
electronic versions of the questionnaires and survey.
Before completing these, health literacywas assessed using
the Rapid Estimate of Adult Literacy in Medicine short form.
The Rapid Estimate of Adult Literacy in Medicine short form
is a standardised series of seven health-related words that
participants were asked to read aloud(31). A score of 6 or
less indicates reading comprehension below high school
level (low health literacy), while a score of 7 indicates read-
ing comprehension at the high school level. Participants
who scored 0–3 (n 3) were provided assistance by
study staff in completing the questionnaires and survey.
Patients who scored 4–7 (n 53) were allowed to complete
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the questionnaires and survey on their own, but were
offered assistance if needed.

All quantitative data were collected and managed
electronically via the Research Electronic Data Capture
system(32,33). Research Electronic Data Capture is a secure,
web-based software platform designed to support data
capture for research studies, providing (1) an intuitive
interface for validated data capture; (2) audit trails for
tracking data manipulation and export procedures;
(3) automated export procedures for seamless data down-
loads to common statistical packages and (4) procedures
for data integration and interoperability with external
sources.

Independent variables
Food security status was measured using the Six-Item Food
Security Survey Module, which is a well-validated and
widely used questionnaire(34,35). The six-item module
was developed by researchers at the National Center for
Health Statistics as an effective short form of the eight-
een-item scale(36). This questionnaire references reducing
meal size or skipping meals, not having enough money
for food, experiencing hunger and the lack of food avail-
ability due to financial constraints over the past 12 months
(online Supplemental Table S2). Total scores range from
0 to 6, which indicate levels of food security. For this study,
food security status was dichotomised as food secure, with
less than two affirmative answers, or food insecure, with
two or more affirmative answers.

BMI was measured via a basic anthropometric
assessment including only height and weight. Trained
study staff measured height and weight. Height was
measured using a portable stadiometer, and weight was
measured using a digital scale. Measurements were taken
without shoes and recorded to the nearest 0·1 cm
and 0·1 kg, respectively. BMI was calculated (weight
(kg)/height (m2)) and used to categorise participants as
having normal weight (BMI< 25 kg/m2) or overweight/
obesity (BMI ≥ 25 kg/m2)(37).

Participants were placed into one of the four food
security status and BMI category groups: (1) food secure
with normal weight, (2) food insecure with normal weight,

(3) food secure with overweight/obesity and (4) food
insecure with overweight/obesity. The goal was to have
an equal number (n 14) of participants within each of
the four groups. Further, participants were matched on
race, primarily between Whites and African Americans,
across each of the four groups to address potential con-
founding of race with both food insecurity and obesity.

Psychological constructs
Four psychological constructs were investigated in
this study: (1) delay discounting, (2) grit, (3) future time
perspective and (4) subjective social status. These con-
structs were measured via seven validated questionnaires.
Table 1 presents the expected association of each psycho-
logical construct with food insecurity and body weight
based upon the relevant extant literature.

Delay discounting is a bias towards smaller, immediate
rewards v. larger, delayed rewards(38) and was assessed via
the twenty-seven-item monetary choice questionnaire(39).
This questionnaire presents participants with a set of
dichotomous choices between a smaller, immediate mon-
etary reward and a larger, delayed monetary reward.
Participants who discount the value of the delayed rewards
more steeply are considered to be more impulsive(39).
Further, the score for delay discounting is represented
by k, which tends to be skewed, so a natural log (ln) trans-
formation is utilised to approximate a normal distribution
for statistical analysis(40). Values of k range from 0·00016
(ln transformation –8·74) to 0·25 (ln transformation –

1·39), with higher values indicating a greater preference
for smaller, immediate rewards over larger, delayed
rewards.

Grit is a measure of trait-level perseverance and passion
for long-term goals and was assessed using the eight-item
Short Grit Scale (Grit-S)(41). Total scores range from 1 (not
at all gritty) to 5 (extremely gritty). The Grit-S has adequate
internal validity and test–retest reliability in adults(41).

Future time perspective is a comprehensive assessment
of one’s orientation towards the future(18,22). Four instru-
ments were used to assess future time perspective. The
future scale of the Zimbardo Time Perspective Inventory
(ZTPI) measures psychological orientation towards the

Table 1 Selected psychological mechanisms and their expected relationship with food insecurity and body weight

Psychological construct Definition Questionnaire
Food

insecurity
Body
weight

Delay discounting Impulsivity 27-Item Monetary Choice Questionnaire ↑ ↑
Grit Perseverance 8-Item Short Grit Scale ↓ ↓
Future time perspective Value of future outcomes Zimbardo Time Perspective Inventory – future

scale
Consideration of Future Consequences
Scale-14

Financial planning
Longevity

↓ ↓

Subjective social status Perceived rank in social
hierarchy

MacAuthor Scale of Subjective Social Status ↓ ↓
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future(42). This scale is composed of thirteen statements
with Likert-type responses (1= very untrue to 5 = very
true) with a total score range of 1·62–4·85. Higher scores
indicate greater future time perspective. The future scale
of the ZTPI has acceptable internal and test–retest reliabil-
ity(42). The Consideration of Future Consequences Scale
(CFCS-14) assesses how individuals consider future
outcomes in choosing current behaviour(43,44). This scale
contains fourteen statements for which individuals indicate
whether or not the statement is characteristic of them on a
scale of 1–7. Total scores are an average of all fourteen
items with a range of 1–7. Higher scores indicate greater
consideration of future consequences. The CFCS-14 has
acceptable reliability and validity(43). Participants were
asked a single question to assess the time period consid-
ered for financial planning: ‘In planning your, or your
family’s, saving and spending, which of the following time
periods is more important to you and your partner, if you
have one?’ with the following response options: no
planning (0 years), day to day (0·02 years), the next few
weeks (0·12 years), next few months (0·5 years), next year
(1·0 years), next few years (3·0 years), next 5–10 years
(7·5 years) and longer than 10 years (10·0 years)(45,46).
Last, participants’ subjective appraisal of longevity was also
assessed via a single question: ‘What do you think are the
chances you will live to age 75 or more (where 0 means
there is not a chance you will live to 75 or more, and
100 means you will definitely live to 75 or more)?’(45,46).
Higher values for the financial planning and longevity
questions indicate greater future time perspective.

Subjective social status (SSS) is one’s self-perceived
social position in US society and was measured using the
MacArthur Scale of Subjective Social Status(47). This scale
presents a ‘ladder’ and asks participants to select a rung
on which they feel they stand relative to other people in
the US Scores range from 1 to 10, with higher scores
representing higher SSS. The MacArthur Scale of SSS is a
reliable and valid measure of SSS(48,49).

Sociodemographics
A sociodemographic survey was used to collect additional
participant information, including race (White and African
American), sex, age, education and income. Three partici-
pants reported their race as Asian and were grouped with
White participants.

Quantitative statistical analysis
Participant characteristics were reported as stratified by
food security status and BMI category. Categorical variables
were reported as n (%), while continuous variables were
reported as mean (SD). Simple and partial correlations,
adjusted for food security status, BMI category, sex, age
and income, between scores on each of the psychological
questionnaires were assessed to test for significant associ-
ations between these measures given the potential

inter-relatedness of these constructs. The objective of the
statistical analyses was to examine a priori differences in
the relationships between food security status, BMI
category and scores on psychological questionnaires.
Linear mixed models were regressed using scores from
each of the seven psychological questionnaires as depen-
dent variables. These models included interaction terms
between food security status and BMI category. Least
squares means produced by the mixed models were exam-
ined to test for significant differences in psychological
questionnaire scores by food security status and BMI
category group. Kenward–Roger approximation was used
to calculate denominator df for fixed effects tests(50).
All models included sex, age and income as covariates.
P ≤ 0·05 was used to determine significance. Data analyses
were conducted using SPSS (IBM SPSS Statistics 25) and
SAS (version 9.4) software.

Qualitative data collection and analysis
Following completion of quantitative data collection,
all participants were asked if they were interested in partici-
pating in an in-depth interview. From those who were
willing to participate in the interview, a convenience sam-
ple of twelve participants was selected for the in-depth
interview. This sample size was targeted given evidence
that ‘saturation,’ or the point at which no new information
or themes are derived, is often achieved with this number
of interviews(51). Again, equal distribution between the four
food security status and BMI category groups was targeted.
A semi-structured interview guide with open-ended
questions was developed to probe for detailed information
regarding personal experiences with food security and
food insecurity, body weight and health issues, and
the psychological constructs measured via question-
naires administered during quantitative data collection.
Following written informed consent, in-depth interviews
were conducted in-person and were audio recorded given
permission by the participant. Interviews were transcribed
verbatim. De-identified transcripts were uploaded to quali-
tative data analysis software (MAXQDA©), which was used
to organise and analyse the qualitative data. A thematic
analysis of textual data was undertaken using deductive
codes based upon pre-determined themes from the inter-
view guide and quantitative portion of the study. Coded tex-
tual data were then compared between and within the four
food security status and BMI category groups to better
understand how selected issues were discussed and subjec-
tively perceived by these subgroups of participants(28).

Results

Quantitative results
As shown in Table 2, an equal distribution of participants
was not achieved between each of the four food security
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and BMI category groups, with a greater number of partic-
ipants in the food-insecure and overweight/obese
category. As expected, food security scores and BMI were
significantly different between groups (P < 0·001). There
were no significant differences in the percentage of
female participants (P= 0·65) or educational attainment
(P = 0·19). However, there were significant differences in
age (P = 0·011) and income (P = 0·016). Food-insecure
participants with overweight/obesity were on average
older compared with the other three groups. A greater per-
centage of food-secure participants with normal weight
reported an annual household income greater than or
equal to $30 000, while a greater percentage of food-inse-
cure participants with overweight/obesity reported an
annual household income less than $10 000.

Table 3 shows the results of the correlation analyses.
There was a significant and positive simple correlation
between scores on the CFCS-14, an indicator of future time
perspective, and grit (r= 0·28; P= 0·04), which was similar
to the respective partial correlation for these two constructs
(r= 0·37, P = 0·02). Self-reported longevity was signifi-
cantly and positively correlated with ZTPI (r= 0·43,
P = 0·001), both of which are indicators of future time
perspective. This correlation remained significant with
the adjustment of multiple covariates (r= 0·49, P= 0·001).
SSS shared a significant and negative partial correlation with
grit (r= –0·41, P= 0·01).

Figure 1 shows results from linear mixedmodels testing
for differences in delay discounting (a), grit (b), ZTPI (c),
CFCS-14 (d), financial planning (e), longevity (f) and

Table 2 Participant characteristics by food security status and BMI category*

Food secure with
normal weight

(n 13)

Food insecure
with normal
weight (n 13)

Food secure with
overweight/
obesity (n 13)

Food insecure
with overweight/
obesity (n 17)

Food security score 0·2 0·4 4 1·7 0·5 0·5 4·7 1·4
BMI (kg/m2) 22·9 1·5 22·0 1·4 32·6 7·3 35·5 5·9
African American 5 38·5 5 38·5 6 46·2 11 64·7
Female 10 76·9 9 69·2 7 53·8 11 64·7
Age 21·8 7·6 27·6 7·7 30·5 10·5 37·8 8·2
Education
Some high school 0 0 1 7·7 1 7·7 0 0
High school diploma/GED 3 23·1 3 23·1 6 46·2 8 47·1
Some college 1 7·7 3 23·1 2 15·4 5 29·4
Bachelor’s degree 3 23·1 5 38·5 1 7·7 2 11·8
Graduate/professional degree 6 46·2 1 7·7 3 23·1 2 11·8

Income (annual household)
<$10 000 0 0 4 30·8 2 15·4 9 52·9
$10 000–$29 999 3 23·1 6 46·2 3 23·1 5 29·4
≥$30 000 8 61·5 3 23·1 7 53·8 3 17·6

Health literacy score 7·0 0 6·7 0·5 5·7 2·1 5·7 1·8
≤6 (≤8th grade) 0 0 4 30·8 56 38·5 8 47·1
7 (≥9th grade) 13 100·0 9 69·2 8 61·5 9 52·9

Psychological Questionnaires
Delay discounting (ln(k)) −5·1 1·8 −5·1 1·9 −5·2 2·8 −4·1 1·8
Grit 3·9 0·4 3·4 0·6 3·9 0·7 3·5 0·7
ZTPI – future scale 3·7 0·2 3·7 0·3 3·5 0·6 3·9 0·6
CFCS-14 5·4 0·6 5·1 0·9 5·1 0·7 5·0 0·9
Financial planning (years) 5·1 4·0 1·9 3·2 2·2 4·0 0·9 2·5
Longevity 91·2 16·7 84·2 13·2 76·5 37·6 93·8 10·4
SSS 5·8 1·7 5·2 1·2 5·9 2·2 4·5 2·3

ZTPI, Zimbardo Time Perspective Inventory; CFCS-14, Consideration of Future Consequences Scale; SSS, subjective social status.
*Categorical variables reported as n and %. Continuous variables reported as mean and standard deviation.

Table 3 Simple and partial correlations between psychological mechanisms†

1 2 3 4 5 6 7

1. Delay discounting (ln(k)) – −0·119 −0·151 −0·012 −0·152 −0·079 −0·196
2. Grit −0·116 – 0·139 0·371* 0·203 0·136 −0·410**
3. ZTPI – future scale −0·188 0·069 – 0·092 0·046 0·494*** 0·208
4. CFCS-14 0·010 0·280* 0·089 – 0·089 0·147 −0·242
5. Financial planning (years) −0·136 0·188 −0·023 0·223 – 0·219 0·068
6. Longevity 0·102 −0·139 0·431*** 0·210 0·130 – 0·137
7. SSS 0·112 −0·174 −0·039 −0·041 0·188 0·088 –

ZTPI, Zimbardo Time Perspective Inventory; CFCS-14, Consideration of Future Consequences Scale; SSS, subjective social status.
†Simple correlations below diagonal. Partial correlations (adjusted for food security status, BMI category, sex, age, and income) above diagonal.
*P< 0·05, **P< 0·01, ***P< 0·001.
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SSS (g) between food security and BMI category
groups. Results show that food-insecure participants with
overweight/obesity had significantly greater delay
discounting (a) than food-secure counterparts (–3·78 v.
–6·16, P = 0·01), as well as when compared with food-
secure participants with normal weight (–3·78 v. –5·75,
P = 0·02). Food-insecure participants with overweight/
obesity also had significantly less grit (b) than

food-secure counterparts (3·37 v. 3·99, P = 0·02) and
food-secure participants with normal weight (3·37 v.
4·02, P = 0·02). Food-insecure participants with over-
weight/obesity had a significantly smaller timeframe
for financial planning (e) comparedwith food-secure par-
ticipants with normal weight (0·72 v. 4·14, P = 0·02).
There were no significant differences in ZTPI (c),
CFCS-14 (c), longevity (f) and SSS (g).

Fig. 1 Adjustedmeans of Psychological Questionnaire Scores by food security status andBMI category. (a) Significant differences in
delay discounting between food-insecure adults with overweight/obesity and (1) food-secure adults with overweight/obesity and
(2) food-secure adults with normal weight. (b) Significant differences in grit between food-insecure adults with overweight/obesity
and (1) food-secure adults with overweight/obesity and (2) food-secure adults with normal weight. (e) Significant difference in the
time period for financial planning between food-insecure adults with overweight/obesity and food-secure adults with normal weight.
No significant differences in (c) Zimbardo Time Perspective Inventory (ZTPI), (d) Consideration of Future Consequences Scale
(CFCS)-14, (f) subjective longevity and (g) subjective social status (SSS) between food security status and BMI category groups.
*P< 0·05. , Food secure; , Food insecure
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Qualitative results
Descriptive characteristics are provided in online
Supplemental Table S1 for those participants that under-
went the in-depth interview. Results are presented under
three overarching themes, which were the focus of this
study: food security status, body weight and psychological
mechanisms.

Food security status
When asked about their understanding of both food
security and food insecurity, most participants, regardless
of their own food security status or BMI category, provided
similar definitions. Specifically, participants noted issues
related to ‘capital’ or ‘financial resources’ that either allowed
or constrained the ability to ‘afford’ food. Participants further
noted the quality of food, such as ‘nutritious,’ ‘healthy’ or
‘fresh.’ Interestingly, one food-secure participant noted
that food insecurity could lead to the need to ‘even dig in the
garbage can.’ This food-seeking strategy was actually
documented by a food-insecure participant who detailed
previous experiences of having ‘to eat out of dumpsters to
feed my kids or I would have to beg people to feed them.’
Such experiences that result from food insecurity are
important as the definition of food insecurity does denote
the inability ‘to acquire acceptable foods in socially accept-
able ways’(1). One participant provided a comprehensive
description of food security that captured a number of
resources:

‘I guess just having : : : uh, consistent work : : : and
access to cars : : : and : : : uh, you know grocery stores
and the means to prepare the food. So, all of that
I guess would be food security.’

Body weight
Concerning body weight and other health issues as related
to one’s food security status, one participant with normal
weight noted that being food insecure impacted their
ability to be physically active and exercise:

‘I’d say it can negatively impact my ability to be
active, because sometimes since I don’t have enough
money I try to pick up more and more [work] shifts.
So I don’t have as much free time or leisure to do
more activities as opposed to just be like at work
sitting.’

Another food-secure participant with overweight/obesity
noted that it was easy to overeat given that their family
always had enough money to afford food. This experience
was echoed by another food-secure participant with over-
weight/obesity as they noted that their family income
allowed them to make ‘bad choices’ concerning their diet,
including going out to eat, eating red meat or just eating
whatever theywant. A number of food-insecure participants
noted that financial constraints resulted in unhealthy eating,
which in turn, from their perspective, led to weight gain, as

well as other health issues, such as high cholesterol or high
blood pressure. Specifically, some participants noted that
their struggles with food insecurity made it difficult to
manage these health conditions via a healthy diet and that
such issues were often exacerbated or not addressed due
to constrained dietary options or purchasing ‘cheaper’ foods.

Psychological constructs
Many participants noted the relevance of the discussed
psychological constructs when thinking about their food
security status and body weight. One food-secure partici-
pant with normal weight noted that they:

‘delay gratification all day when I choose healthier
foods. You know, that’s my delayed gratification that
directly, you know, relates back to my weight.’

However, a food-insecure participant with normal
weight noted that delaying immediate gratification was
difficult:

‘because like a lot of times when it comes to having
money right now, I may need it right now, so
sometimes like delaying that gratification is not my
priority.’

Another food-insecure participant with normal weight
related delaying gratification to having food. Specifically:

‘if you don’t have any food in the refrigerator then
there is no sacrifice. There is no compromise.’

In relation to quantitative data, these insights from
participants demonstrate that those who were food secure
with normal weight reported the perceived importance of
delaying gratification in order to maintain a healthy body
weight. However, those who were food insecure struggled
with delaying gratification in the face of financial con-
straints and reported that a lack of money created uninten-
tional delaying of gratification when there was no food
available.

Concerning grit, one food-secure participant with
normal weight noted that they perceived their household
to have a lot of grit or passion for long-term goals.
However, this psychological strength was not of conse-
quence ‘because we have the financial resources that we
don’t need to use that.’ This was also noted by another
food-secure participant with overweight/obesity as their
household always had enough to eat, so this was not a chal-
lenge because their finances afforded the ability to always
purchase food to eat. Another food-secure participant with
normalweight also expressed that grit was not an important
consideration for them given their current ‘metabolism,’
which they felt allowed them to not worry about managing
their body weight. However, a food-insecure participant
with normal weight did feel that grit was important when
considering their body weight. This participant cited that
taking on extrawork for additional income and ‘the tenacity
of trying to make sure we have enough, going the extra
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mile, and [working] overtime’ to make sure there were suf-
ficient financial resources to support a healthy diet. This
was further echoed by another food-insecure participant
with normal weight who found that managing their
body weight was achievable via ‘small goals to reach big
goals and grit plays a huge part in that.’ For those food-
insecure participants with overweight/obesity, grit was
not discussed in-depth or often considered by these indi-
viduals. Comparedwith quantitative results, which showed
significant differences in grit, the qualitative insights pro-
vided by participants showed that grit was largely impor-
tant to those with normal weight when considering both
their food security status and managing their body weight.
Additionally, food-secure participants, regardless of weight
status, reported that grit was not as important in the context
of financial security.

Regarding perceiving and planning for the future, a
food-secure participant with normal weight reported that
they planned for a ‘lifetime’ and were ‘lucky that we can
plan for the future, because we have enough money.’
In contrast, a food-insecure participant with normal weight
noted that they plan ‘basically month to month’ and that it
further:

‘depends on the time of the year, because it’s like
now we be in kind of a little excess because of day-
light savings time. That gives me more time in the
evening to go cut more grass and stuff. And I enjoy
it, but it brings more to the table, brings more income
to the table.’

It was also noted that it was sometimes difficult to plan for
the future if ‘unfortunate things happen,’ such as a car
breaking down or if a family member gets sick and requires
medical treatment, which was reported to impact or com-
promise the food budget. One food-secure participant with
overweight/obesity noted a time of being food insecure
during college and recalled that their experience with
perceiving the future was different during that time:

‘I wasn’t making the best decisions on a daily basis
and so, also you’re too busy worrying about surviv-
ing in that moment to think about the future
definitely. And also then you’re thinking about
how to get by day to day, you’re not thinking
about : : : you’re not planning meals and so you’ll
grab [fast food] or whatever.’

Among food-insecure participants with overweight/
obesity, thinking about the future was limited compared
with other participants. One participant noted that they:

‘don’t plan for their life. I plan with my resources for
month to month : : :You know like today I don’t have
any money. You know I might walk out the door and
I got a lot of money. So, no, I don’t likemaking plans.’

A similar participant noted that ‘we rarely get a chance to
save anything.’ Additionally, another food-insecure partici-
pant recalled a time that their financial situation improved

for a short time after receiving a large payout following
a car accident. Quantitative results also showed significant
differences in financial planning. Qualitatively, food-
insecure participants, regardless of weight status, largely
noted that the period considered for financial planning
was much shorter than that considered by those who were
food secure.

Regarding subjective social status, most participants felt
it was important. One food-secure participant with normal
weight noted that ‘depending on social status, you get more
or better services’ and also related social status to having a
good job, which allows for:

‘you to be able to afford stuff and you just feel better
and more comfortable and you go about your life
with an ease.’

Another food-insecure participant was cognizant of their
presentation of self when it came to social status:

‘I may not have the income, but a lot of people don’t
realize that. You know, theymight look atme and say
‘man, this guy must make like $50 000 or $60 000 a
year’ and I don’t you know, but it’s how I present
myself.’

Social status was also related to stress and mental health for
a number of food-insecure participants. One participant
noted that social status:

‘raises your self-image and how you feel about
yourself. And, I feel like that also plays a big deal
in your health as well, because I mean it’s just the
stress of thinking about it.’

Another food-insecure participant noted that considering
their social status impacted their mental health due to stress
andworrying about providing both necessities and luxuries
for their family, specifically clothing items that may be held
in high regard by others. This stress, in turn, was identified
as having an impact on the participant’s eating behaviour
and body weight because:

‘sometimes you feel like you are eating more than
you need to and then sometimes you are feeling like
you are eating less than you need to.’

While quantitative results did not indicate significant
differences in SSS, these perceptions reported by participants
show that regardless of food security status or body weight,
most believed that social status was a relevant issue.

Discussion

This mixed methods study investigated decision-making
psychological mechanisms in relation to food security
status and body weight in adults with the purpose of iden-
tifying new factors that play a role in the relationship
between food insecurity and obesity. Specifically, delay
discounting, grit, future time perspective and subjective
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social status were measured in a sample of food-secure and
food-insecure adults with normal weight and overweight/
obesity. Quantitative results found that food-insecure
individuals with overweight/obesity had poorer delay
discounting and grit than both food-secure counterparts
and food-secure individuals with normal weight. It was
further shown that the timeframe considered for financial
planning was much smaller for food-insecure individuals
with overweight/obesity compared with food-secure indi-
viduals with normal weight. Qualitative data from in-depth
interviews provided further insight into the complex inter-
play of food security status and bodyweight by highlighting
differential perceptions of the psychological constructs
measured in this study.

The results herein provide support for the insurance
hypothesis. While Nettle et al.(2) did not designate explicit
decision-making mechanisms, this study drew from the
literature to identify psychological constructs that held
potential influence. Results demonstrated the importance
of delay discounting, grit and the time period of financial
planning as a marker of future time perspective as impor-
tant psychological mechanisms to be considered in the
food insecurity–obesity linkage. Other obesity researchers
have noted the importance of delay discounting as a psycho-
social construct that should be a standardised assessment in
obesity studies and treatment programmes(52). In this study,
delay discounting was noted to be important for maintaining
a healthy body weight, yet others discussed that being food
insecure compromised the ability to delay gratification. Grit
was also associated with managing body weight and was
further said to be important for securing financial stability.
Financial planning emerged as the most relevant aspect of
future time perspective, which is logical given that food secu-
rity status is strongly linked to income and other financial
resources. Those participants who reported being food inse-
cure discussed that their financial planning timeline was
much smaller (i.e. ‘month to month’) compared with those
whowere food secure (i.e. ‘a lifetime’). Last, subjective social
status did not emerge as a quantitatively significant decision-
making construct, but did elicit-rich qualitative feedback
from most participants. This does provide some support
for the resource scarcity hypothesis and its focus on social
status as a mechanistic component in the food insecurity–
obesity linkage(15).

Strengths of this study include the use of a mixed
methods approach. The qualitative information gathered
fromparticipants provided unique contextual data and sub-
jective insights to complement findings from quantitative
analyses. Secondly, the community partnership formed
with a local food pantry for this study allowed for the
targeted recruitment of food-insecure participants. Despite
these strengths, a number of study limitations are noted.
The first includes the cross-sectional nature of this study,
which limits the ability to infer causal directionality in the
food insecurity–obesity linkage. Further, the participant pop-
ulation in this study was largelyWhite and African American,

with little representation fromother racial andethnicminority
groups. This limits the generalisability of study findings to
other population subgroups. In addition, the sample size
for this studywas relatively small andwas divided further into
four groups based upon food security status and BMI cat-
egory. The small sample sizemay potentially drive the signifi-
cant or non-significant effects shown, and results from this
study should be interpreted with caution given that reliability
may be limited. However, future studies should undertake
similar investigations in larger samples to provide further
evidence into the relationships examined in this study.
Last, this study only focused on a single nutritional risk factor,
food security status, in relation to bodyweight. It is important
to recognise that obesity is the result of multiple factors
related to energy intake and energy expenditure. This study
did not assess diet and physical activity, or the contextual
environments (e.g. neighbourhood or community) in
which individuals reside, work or commute. Given this, this
study does not address the potential energy intake, energy
expenditure and environmental factors that may be relevant
in understanding why food insecurity and obesity are linked.
Certainly, future studies should collect such data concur-
rently with psychological assessments to create a compre-
hensive picture of the pathway linking food insecurity to
obesity.

Conclusions

This study integrated newhypotheses and diffuse empirical
evidence to investigatemultiple psychologicalmechanisms
as potential factors underlying the association between
food insecurity and obesity. Evidence shown here suggests
a number of psychological mechanisms, including delay
discounting, grit and financial planning, are relevant to
understanding the food insecurity–obesity linkage. This
evidence further suggests the need to explore the modifi-
ability of these mechanisms in the context of behaviour
change interventions targeting health improvement. That
is, obesity treatment in low-income populations facing food
insecurity may benefit from targeting and modifying
psychological mechanisms in addition to standard energy
balance behaviours.
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