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The relationship of active
consideration of health outcomes
and intertemporal preferences to
choice process variables and
nutrition: evidence from an
experiment on food choice

Olivier Tuyizere and Christopher R. Gustafson*

Department of Agricultural Economics, University of Nebraska-Lincoln, Lincoln, NE, United States

Introduction: Understanding drivers of individuals’ food choices is critical to be
able to address the public health epidemic of obesity-related health problems.
A robust literature documents relationships between intertemporal preferences
and body mass index (BMI). However, work on cognition differentiates resource
investment in decision-making, with processes frequently categorized as habitual
(low investment) vs. model-based (high investment).

Methods: We integrate variables related to cognition with intertemporal
preferences to examine how discount rates and active consideration of health
impacts of foods faced during choice relate to the nutritional quality of foods
selected.

Results: Our results show that participants who actively consider health outcomes
choose products with significantly higher nutritional quality compared to those
who do not consider the health impacts of choices, even while controlling for
discount rates. We also find that participants with lower discount rates selected
foods with higher nutritional quality compared to high discount-rate participants,
corroborating previous literature. Further, we find that participants who actively
considered health during the choice process spent significantly more time making
choices, while discount rates did not predict differences in decision times,
suggesting a role for habitual vs. model-based decisions.

Discussion: These findings suggest that active consideration of the health
consequences during food choice is an important predictor of the nutritional
quality of choices even while accounting for intertemporal preferences, which
may provide new opportunities to intervene in the decision-making process.

KEYWORDS

intertemporal preferences, attention, health, food choice, consumer behavior,

discounting, choice process variables

1. Introduction

Low-quality diet is a leading cause of overweight and obesity and an important
contributor to recent decreases in life expectancy in the U.S. and worldwide (Murray,
2013; Preston et al., 2018; Mehta et al., 2020; Popkin and Ng, 2022). US consumers face
many highly processed, energy-dense foods (Popkin, 2006; Farley et al., 2010), resulting
in consumption of more calories, and subsequent weight gain (Hall et al., 2019). The
most common policy response in the US to address the obesity epidemic has focused
on providing nutrition information to consumers so that they can identify healthy foods,
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enabling improvements in dietary quality. Both packaged food
products and restaurants and other retail outlets selling prepared
foods that have 20 or more locations are required to carry
nutrition information. However, there is little evidence that these
information-focused policies have led to improved diet quality
(Variyam, 2008; Elbel et al., 2009; Bleich et al., 2017; Cantu-Jungles
etal., 2017).

Despite the well-established links between diet and health,
many people continue to consume low-quality diets, which may
reflect the fact that a low-quality diet largely imposes costs in
the future. Since people discount future experiences, future costs
are likely to carry less weight than the immediate pleasure of
consuming preferred foods (Ericson and Laibson, 2019). However,
there is also inter-individual variation in discount rates. The
discount rate has been used to predict behaviors that have
implications for people’s long-term health and wellbeing, such as
saving money for the future or health decisions like food choices
and exercise (Chabris et al., 2008; Rung et al., 2018). Empirical
research shows that individuals who discount the future heavily
are more likely to be obese than those who discount the future
little (Zhang and Rashad, 2008; Garza et al., 2013; Courtemanche
et al., 2015; Dassen et al., 2015; de Oliveira et al., 2016). People
who heavily discount the future are less likely to use nutrition
label information and more likely to consume lower quality foods,
more fast food, high sugar foods, and engage in overnight eating
(Shuval et al., 2016; Bickel et al,, 2021). A study of women with
overweight and obesity found that those who discounted the future
highly had greater energy intake when eating away-from-home and
ready-to-eat foods (Appelhans et al.,, 2012). A systematic review of
the literature shows that individuals with higher discount rates are
more likely to be overweight/obese and consume unhealthy diets
(Barlow et al., 2016). Models of intertemporal preferences assume
that people weigh the discounted values of options occurring at
different points in time. Increasing evidence, however, shows that
limited attention is common in decision-making and extends to
consideration of the consequences of choices. Read et al. (2017)
identify asymmetric attention to opportunity costs across time,
showing that people pay less attention to future opportunity costs of
choices than to immediate opportunity costs. In the domain of food
choices, this may mean that future health implications of alternative
foods facing the individual are more likely to be overlooked than
immediate opportunity costs, such as the foregone satisfaction of
not eating a favored food now.

In this paper, we study the nutritional quality of food
choices—and elements of the choice process including time
spent making decisions, the set of products considered, and the
use of nutrition information during choice—using a variable
intentionally structured to differentiate between those considering
health consequences of food options faced and those who do not.
We examine the relationship of active consideration of health
impacts and intertemporal preferences to the nutritional quality
of foods chosen in a hypothetical food choice task, as well as
to choice process variables that elucidate differences in behavior
during the choice process. We report multiple analyses for each
model, identifying the relationship of active consideration of health
impacts to choice process variables and to choice outcomes; we
then incorporate intertemporal preferences elicited via a standard
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intertemporal financial choice task to examine the robustness of
the estimates of the active consideration of health impacts. Finally,
we include standard demographic control variables as an additional
robustness check. We are aware of only one paper that seeks
to integrate intertemporal preferences with future consideration.
Bartels and Urminsky (2015) investigated how awareness and
discounting of the future interact to influence choices with
intertemporal consequences. In a series of experiments, the
authors examined the relationship that a scale-based measure
of the tendency to consider future consequences (CFC), has on
participants’ spending habits, while also studying the influence
of discount rates on spending. The findings show that the
combination of awareness of future outcomes and a higher relative
valuation of future outcomes (that is, less discounting of future
outcomes relative to current outcomes) reduces spending. An
important distinction between the approach used by Bartels and
Urminsky (2015) and our work is that we use a choice instance-
specific measure of future consideration rather than a scale-
based measure. The scales used to capture consideration of future
consequences were designed to measure a stable individual trait
(Strathman et al., 1994; Toepoel, 2010). However, attention to
opportunity costs of choices can be influenced by environmental
factors including the presentation of information (Read et al,
2017), which creates opportunities to design interventions that
target attention.

Our analyses test hypotheses about the nutritional quality of
foods chosen, as well as relationships with choice process variables.
We hypothesize that both actively considering health outcomes and
having a lower discount rate lead to more nutritious food choices.
We additionally hypothesize that actively considering health
outcomes and having a lower discount rate increase the likelihood
that individuals consider healthier sets of products. Based on
models of cognition that differentiate between habitual (i.e.,
fast/simple) and model-based decision making, we hypothesize that
individuals who actively consider the health impacts of the foods
in the choice environment will spend longer on the choice task
than individuals who do not actively consider health. However,
since previous literature indicates that discount rates are related
to habitual differences in choice—leading to differences in BMI
status, for instance, we hypothesize that there will be no significant
difference in decision time for discount rates. Similarly, we expect
that active consideration of health will be related to significantly
more use of nutrition information, while we hypothesize that
there will not be a significant difference for discount rates.
If active consideration of health—beyond stable, inter-temporal
preferences—is an important contributor to the nutritional quality
of food choices, it may open new pathways for promoting healthier
choices, such as reminders or prompts that draw individuals’
attention to health.

2. Methods

2.1. Data collection

We conducted an online survey with 502 US adults (>19
years old) in August 2021. The survey was developed in Qualtrics
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(www.qualtrics.com) and distributed via Prolific (www.prolific.co),
an online survey recruitment platform. A link to our Qualtrics
survey was posted on the Prolific website so that registered Prolific
participants could view the opportunity to complete the survey.
Respondents had to be 19 years of age or older and a resident of the
United States to complete the survey. We estimated that the survey
would take ~11 min to complete, and respondents were offered
$1.85 for a completed survey, which would correspond to an hourly
rate of over $10/h. The average completion time was slightly over
nine-and-a-half minutes.

The survey consisted of a hypothetical food choice task,
questions about whether individuals used nutrition information
that was available in the choice environment, as well as questions
about broader issues that the respondents had considered
during food choice, an intertemporal choice task, and standard
demographic questions. Participation criteria were that individuals
had to be at least 19 years of age and residents of the
US. The study was approved by the University of Nebraska-
Lincoln Institutional Review Board (protocol #20201020721EX).
All participants provided informed consent before participating
in the experiment and were given the option to terminate their
participation at any time during the study.

The food choice task incorporated elements of real-world
grocery shopping experiences, including large assortments of
products and the opportunity for participants to direct their
attention. That is, participants could choose to view all available
products or to direct their attention to a subset of products when
making their product choices; the set of products they considered
was recorded as choice process data.

At the beginning of the survey, participants were exposed to a
cheap talk script directing them to imagine they were making real
choices that would result in spending real money. The use of cheap
talk scripts has been shown to reduce hypothetical bias in a meta-
analysis of techniques to diminish hypothetical bias (Penn and Hu,
2018).

In the experiment, participants viewed cereal, bread, and
cracker product categories sequentially. In each product category,
there were 33 products to choose from. As in real-world physical
and online retail settings, participants could direct their attention to
subsets of products. In this experiment, participants could choose
to view subsets of the products or all the available products in each
category. The products constituted a range of less healthy to healthy
options and the subsets used this structure to group products into
three sets of 11 items. While not displayed to participants, we use
the Guiding Stars (GS) nutritional rating system (Guiding Stars,
2022), which rates products based on nutrient content from 0
(low nutritional quality) to 3 (high nutritional quality) stars, as a
measure of overall nutritional quality of the choices participants
made. The GS system calculates a product’s score based on food
attributes such as vitamins, minerals, fiber, whole grains, omega-3
fatty acids, saturated fat, trans fat, added sodium, added sugars, and
artificial colors present in a product (Guiding Stars, 2022). The GS
system was also used to determine the cutoff points for assigning
products to the subsets. One subset had products that received 0
GS, a second had 1 GS, and the third had products with 2 or 3
GS. After choosing the set of products they wanted to view in a
product category, the participant then made a product selection.
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Participants could also indicate that they would not choose any of
the available products. The participants’ choices of product sets to
view in a product category constitute their consideration set, which
is recorded as a choice process variable in our dataset.

The cereal, cracker, and bread products in the experiment were
non-store brands that are widely available in supermarkets across
the US. All the products had a selection of per-serving nutrition
information that is provided on nutrition facts panels displayed
below them. For a screenshot of the experimental interface, see
Figure 3 in Arslain et al. (2020).

After making selections in each product category, participants
answered a series of questions about choice considerations,
intertemporal choice questions, and demographic questions. We
take a different approach than (Bartels and Urminsky, 2015) use of
the CFC to document consideration of the future because the CFC
does not distinguish between habitual processes and acute, goal-
oriented decision-making. Rather than use a series of questions
about tendencies to consider the future, we retrospectively asked
about factors that participants actively considered during the
choice process after participants had completed the food choice
task. Questions were asked retrospectively rather than during the
choice process to avoid priming or influencing choices (Morris
et al., 2021). We provided multiple check-all-that-apply response
options, including the health impacts of the foods, taste preferences,
trust in different brands, the impact of prices on the respondent’s
budget, and others.

We asked directly about factors considered because evidence
shows that cognitive processes can be influenced by external
forces. For instance, hunger has been found to influence food
choices for both immediate and future consumption (Lozano et al.,
1999), suggesting that the state of hunger affected individuals
decision processes. Further, consideration of the opportunity costs
of immediate rewards can be prompted by a simple change in
the presentation of the choice, making participants more likely
to choose larger, delayed rewards (Read et al., 2017). The active
consideration question was, “In general, which of the following did
you consider when making food choices today?” A variety of options
were presented, including taste and price, among others, but the
considerations of interest were: “The impact the foods might have
on your/your family’s health in the future” and “The impact of
the foods on your/your family’s current health.” We chose to elicit
information about what participants considered during the choice
process directly after they had made all of their food choices to
avoid influencing the food choice process (Morris et al., 2021). We
then created a binary active consideration of health variable that
captured whether a participant considered current and/or future
health impacts (=1), or did not consider health impacts during
choice (=0).

To create a measure of how individuals traded off immediate
vs. future benefits, participants answered four intertemporal choice
questions. Participants were asked to imagine choosing to receive
an immediate payment of $1,000 or 1,200 in 1 month. If they
chose the immediate payment of $1,000, they were then asked
to choose between a payment of $1,000 today or $1,300 in a
month. If they again chose $1,000 immediately, they next chose
between $1,000 immediately or $1,400 in 1 month. If they still
chose $1,000 immediately, the final intertemporal choice question
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asked them to indicate the amount they would need to receive
to wait for a month rather than receive a payment of $1,000
today. In those choices, they had an option of choosing “I don’t
know” (data from individuals who indicated that they did not
know where omitted from all analyses below). For the discount
rate responses, we categorized participants based on their relative
degree of patience. Participants who chose $1,200 in 1 month
were classified as “low discount rate,” $1,300 as “medium-low
discount rate,” $1,400 as “medium-high discount rate;” and those
who required an amount >$1,400 to wait a month for a larger
amount as “high discount rate.”

2.2. Data analysis

We conducted the analyses using R Studio (R Core Team,
2021). We created a panel dataset of the choices that every
participant made in each of the three food categories. We analyze
one choice outcome variable and three choice process variables.
The choice outcome variable is the GS rating of the products that
individuals chose. The three choice process variables are (1) the
amount of time that the individual spent making each food choice,
(2) the set of products that the individual chose to view during
choice, and (3) the number of pieces of nutrition information used
by each participant during food choice.

We use the GS rating as the dependent variable in a linear
regression. The independent variables included were (1) active
health consideration (with no health consideration constituting
the omitted category), and (2) the discount level implied by the
intertemporal choice questions (with “high discount rate” being
the reference category). We examine the impact of the active
consideration variables on GS alone and together with the discount
variables and/or demographic variables (sex, age, income, and
education), resulting in four sets of regressions.

Next, we analyze the relationship of active consideration of
health and discount rates to the choice process variables. The first
analysis is a linear regression of the amount of time spent on
decisions on active consideration of health and discount rates.
Next, we conduct a linear regression of the pieces of nutrition
information used in each food category during the choice process
on active consideration of health and discount rates. Finally, we
analyze the relationship of the nutrition-ranked sets of products
that participants viewed during the choice process with active
consideration of health and discount rates. For each analysis of
choice process variables, we conduct robustness checks by adding
demographic characteristics to the models as control variables. All
linear regression models use cluster-robust standard errors. We
consider p-values < 0.05 to be statistically significant.

3. Results

Table 1
participants. The average household income of participants was

summarizes the demographic characteristics of

just over 74,000 dollars. Over 70% of participants identified as
female and about 56% had completed bachelor’s degrees. The
average age of participants was 29 years old. Around 46% of
participants actively considered current, future, or both current
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TABLE 1 Summary statistics (N = 500).

Variables Mean/% SD
Female (%) 72.9%

Age (years) 29.0 9.0
Income ($) 74.1 52.4
Education (%)

Advanced degree (Master’s level or higher) 27.0%

Bachelor’s degree 29.0%

Associate degree or some college 27.0%

High school/G.E.D. 16.0%

Less than high school 1.0%

Consideration of health (%)

Current health consideration 17.4%

Future health consideration 8.0%

Both health consideration 21.8%

Discounting (%)

Low 77.0%

Medium-low 5.4%

Medium-high 6.0%

High 11.6%

Data from Prolific survey. N = 502.

and future health outcomes and 77% exhibited patient behavior
during the intertemporal monetary preferences task.

3.1. Analysis of nutritional quality of food
choices

Next, we report the results of our main analyses of the impact
of active consideration of health and discounting on the GS rating
of products chosen in the choice task. Table 2 presents the results of
four regression models examining the influence of consideration of
current and future health outcomes and discounting behaviors on
the nutritional quality of food choices.

The regression reported in column 1 only includes active
consideration of health. Active consideration of health is
statistically significant. Participants who actively considered health
outcomes selected products with ~0.5 more GS per product than
those who did not consider health outcomes. That is, participants
who considered health impacts chose products with one more GS
than those who did not consider health impacts roughly every
second choice. Supplementary Table 1 presents the distribution of
products and choices across Guiding Stars ratings.

The analysis reported in column (2) incorporates both active
health consideration and discounting. Individuals who actively
considered health during choice and those with low discount
rates chose foods with significantly more GS. Individuals who
actively considered health chose over 0.5 more GS per choice and
individuals with low discount rates chose around 0.2 additional GS
per product than high-discount individuals.
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TABLE 2 Linear regression model of the impact of active consideration of health and intertemporal preferences on Guiding Stars (GS) with

individual-clustered standard errors.

Guiding Stars

2) (3)
Active health consideration 0.507*** 0.527*%* 0.465"* 0.467%*
(0.052) (0.053) (0.058) (0.058)
Low discount rate 0.220* 0.259**
(0.084) (0.090)
Moderately low discount rate —0.086 —0.038
(0.120) (0.128)
Moderately high discount rate 0.004 0.046
(0.118) (0.123)
Intercept 0.639™** 0.466™** 0.315 0.130
(0.033) (0.086) (0.224) (0.226)
Demographic controls No No Yes Yes
Observations 1,445 1,445 1,445 1,445
R2 0.077 0.090 0.097 0.109
Adjusted R2 0.077 0.088 0.085 0.095

ok

rating of selected foods.

=<0.001; ** =<0.01; * =<0.05. Data from Prolific survey. N = 502, with three choices per participant; 61 choices were “none of these”, resulting in 1,445 total observations of the GS

TABLE 3 Linear regression model of the relationship of active consideration of health and intertemporal preferences on the amount of time (in seconds)

spent making food decisions with individual-clustered standard errors.

Decision time (seconds)

(2) (3)
Active health consideration 9.736™** 9.399%** 6.184*" 6.477%
(2.422) (2.519) (2.194) (2.283)
Low discount rate —4.982 3.302
(4.601) (6.229)
Moderately low discount rate 0.317 6.485
(8.154) (8.102)
Moderately high discount rate 2.916 10.371
(10.708) (13.058)
Intercept 23.554%* 27.318** 15.421 10.709
(1.085) (4.563) (8.128) (11.288)
Demographic controls No No Yes Yes
Observations 1,445 1,445 1,445 1,445
R2 0.016 0.020 0.042 0.045
Adjusted R2 0.015 0.017 0.030 0.031

ok

selected foods.

Estimates of consideration of health outcomes and discount
rates change little and remain significant when we control for
demographic characteristics (columns 3 and 4). When controlling
for demographic characteristics, active health consideration is
statistically significant with an estimated coeflicient of around
0.46 (with or without the inclusion of discount variables).
Additionally, individuals with low discount rates chose products
with significantly more GS (0.259). It is noteworthy that the
estimated effect of active consideration of health impacts does
not change importantly with the addition of variables capturing
intertemporal preferences.
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=< 0.001; ** =< 0.01. Data from Prolific survey. N = 502, with three choices per participant; 61 choices were “none of these”, resulting in 1,445 total observations of the GS rating of

The estimates support our hypotheses. Participants who
actively considered health—a future opportunity cost of the choice
of some foods—made significantly healthier choices than those
who did not actively consider health. The estimated relationship
between active consideration of health and the GS rating of
foods chosen was highly stable across analyses, with the highest
and lowest estimated coeflicients differing by only 0.06 GS.
Intertemporal preferences are also significantly related to the
nutritional quality of choices, with respondents with the lowest
discount rates making choices with significantly higher GS than
those with the highest discount rates.
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TABLE 4 Linear regression model of the relationship of active consideration of health and intertemporal preferences on the use of nutrition information

during food choice with individual-clustered standard errors.

(1) (2) (3) (4)
Active health consideration 1.352%%* 1.270% 1131 1.116™*
(0.099) (0.096) (0.102) (0.100)
Low discount rate —0.676™* —0.402
(0.216) (0.218)
Medium-low discount rate —0.513 —0.365
(0.274) (0.275)
Medium-high discount rate —0.794** —0.543*
(0.243) (0.227)
Intercept 0.365*** 0.999** —0.113 0.289
(0.037) (0.209) (0.306) (0.350)
Demographic controls No No Yes Yes
Observations 1,445 1,445 1,445 1,445
R2 0.253 0.279 0.313 0.321
Adjusted R2 0.252 0.277 0.304 0.310

ok

rating of selected foods.

=<0.001; ** =<0.01; * =<0.05. Data from Prolific survey. N = 502, with three choices per participant; 61 choices were “none of these”, resulting in 1,445 total observations of the GS

TABLE 5 Linear regression model of the relationship of active consideration of health and intertemporal preferences with the ranked average nutritional
content of product sets considered with individual-clustered standard errors.

(1) (2) (3) (4)
Active health consideration 0.613"** 0.625%** 0.558*** 0.559***
(0.067) (0.069) (0.075) (0.075)
Low discount rate 0.145 0.200
(0.106) (0.122)
Medium-low discount rate —0.003 0.015
(0.174) (0.187)
Medium-high discount rate —0.026 0.047
(0.160) (0.167)
Intercept 1.035%** 0.9217** 0.690 0.545
(0.048) (0.111) (0.370) (0.368)
Demographic controls No No Yes Yes
Observations 1,445 1,445 1,445 1,445
R2 0.073 0.076 0.096 0.100
Adjusted R2 0.072 0.074 0.084 0.086

*% =<0.001. Data from Prolific survey. N = 502, with three choices per participant; 61 choices were “none of these”, resulting in 1,445 total observations of the GS rating of selected foods.

3.2. Analysis of choice process variables

Next, we report the results of analyses of choice process
variables. Supplementary Figure 2 displays a histogram of decision
time for food choices in the experiment. First, we present the results
of the analysis of decision time (Table 3). Active consideration
of health during choice is significantly positively related to the
amount of time spent on the food choice. Coeflicient estimates
of the additional amount of time spent by participants who
actively considered health during food choice range from over
6s to nearly ten additional seconds. None of the discounting
variables are significantly related to the amount of time spent
on choices. We report alternative specifications with the log
of decision time as the dependent variable and robustness
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checks in Supplementary Models 1-4. The findings support our
hypothesis that active consideration of health would correspond to
longer decision times, but that discount rate variables would not
significantly relate to decision times.

The next choice process variable we examine is the number
of pieces of nutrition information used by participants during
the choice process (Table 4). Supplementary Figure 1 presents a
histogram of nutrition information use per product category.
We find that participants who actively considered health during
the choice process used significantly more pieces of nutrition
information than participants who did not consider health during
choice, with estimates ranging from 1.1 to 1.35 additional pieces
of nutrition information considered across models. This result
corresponds to our hypothesis. Discount rates are also related to
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the use of nutrition information, though the significance of this
relationship is largely eliminated with the inclusion of demographic
control variables.

Finally, we estimate the relationship between the ranked set
of products considered and active consideration of health and
discounting variables (Table 5). We find that active consideration
of health significantly increases the nutritional ranking (where a
higher ranking represents higher average nutritional quality) for
each product type. Discount rates did not explain differences in the
nutritional ranking of product sets that participants viewed during
the choice process. The estimated results for active consideration of
health are robust to the inclusion of demographic characteristics.
An alternative analysis, using multinomial logistic regression to
examine the specific (rather than ranked) product sets viewed is
reported in an Supplementary Table 2.

4. Discussion

The results of this study show that people who actively
consider health implications during food choice select more
nutritious foods, spend more time on decisions, use more nutrition
information, and consider healthier sets of products during
choice compared to those who do not, even while controlling
for intertemporal preferences and demographic characteristics.
These findings suggest that intertemporal preferences alone do
not fully capture the moment-to-moment variation in attention
to the broader, largely future, impacts of choices. In fact, not
only is active consideration of health significant in explaining
the nutritional quality of choices but our results also show that
actively considering health outcomes explains more variation in
the nutritional quality of chosen products than the discount
rate derived from intertemporal choice tasks. Additionally, the
stability of the estimated effect of considering health impacts
on the nutritional quality of foods chosen across models that
include and exclude intertemporal preference variables suggests
that intertemporal preferences and active consideration of health
impacts may capture different elements of the choice process.

Despite the implementation of multiple information-based
policies meant to promote more nutritious food choices over the
past 30 years in the US—such as the nutrition facts panel and
restaurant calorie labeling, evidence suggests that these policies
have had little impact on food choices on average. The availability
of nutrition information on food packages and calorie labeling
in restaurants has not markedly changed the average nutritional
quality of foods chosen (Variyam, 2008; Elbel et al., 2009; Bleich
et al, 2017), though there are individual differences in the use
of nutrition information (Elbel et al., 2009; Grunert et al., 2010;
Christoph et al, 2018). Both lower discount rates and active
consideration of health impacts during choice have been found to
correlate with higher use of nutrition information during choice
in studies examining each variable in isolation (Bickel et al., 2021;
Gustafson, 2022).

Since our research was cross sectional, our results do not
directly identify pathways to improve food choice behaviors. While
research has found that discount rates can be altered, resulting
in more patient choices, lasting changes typically result from
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intensive educational interventions (Rung et al., 2018). The impact
of episodic future thinking, one form of intervention that asks
people to imagine detailed future experiences, has been shown
to make people more patient in intertemporal choice tasks, for
instance (Peters and Biichel, 2010). Daniel et al. (2013a) found
that episodic future thinking helped reduce how much people
discount their future. They analyzed decisions by 26 individuals
with overweight or obesity using episodic thinking to induce
consideration of future events during a delay-discounting task and
an ad libitum eating task. Episodic future thinking led participants
to reduce their discounting and to choose healthier foods during
the experiment compared to the control group. In a second study
with individuals of varying weight status, episodic future thinking
reduced impulsive eating patterns, resulting in decreased calorie
consumption (Daniel et al, 2013b). However, episodic future
thinking may be difficult to exogenously induce in real-world
decision settings.

A potential implication of our results concerns interventions
that target attention to health consequences of food choices. The
most consistent differences in health-related behaviors and choice
outcomes in our study were captured by attention to the health
impacts of food choices. Attention can be drawn to elements of a
choice via simple methods, such as primes or prompts (Papies et al.,
2014), which may lead to goal activation and adherence to healthier
behaviors (Marteau et al., 2012). Reminder emails have been shown
to increase gym attendance, with effects extending beyond the end
of the email intervention (Calzolari and Nardotto, 2017; Habla
and Muller, 2021). Research in brick-and-mortar supermarkets
suggests that the use of primes or simple reminder/prompt
messages can promote healthier food choices in real-world settings
(Papies et al., 2014; Gustafson et al., 2018). Recent work using a
computer interface to document choice process variables shows
that the impact of these methods acts through multiple channels:
shifting attention to healthier products, increasing the use of
nutrition information (Arslain et al., 2020, 2021), and—perhaps
most fundamentally—increasing consideration of differences in
health-related opportunity costs of foods (Gustafson, 2022). Our
results—using data on choice scenario-specific consideration—
and those of Gustafson (2022) suggest a promising approach that
permits intervening in food choices by eliciting instantaneous
health consideration.

Literature on attention-targeting interventions suggests a role
for scenario-specific influences on choice. In an fMRI study, Hare
et al. (2011) found that simple cues directing attention toward
health during food choice changed neural activation patterns—
suggesting choice scenario-specific variation in the processing
of food attributes—and led to healthier decisions. Research in
physical and online retail settings on prime or prompt messages
delivered at the point of decision find that these interventions
promote healthier choices (Papies et al., 2014; Gustafson et al., 2018;
Arslain et al., 2020). Evidence suggests that these point-of-decision
interventions change the sets of products that people consider
and increase the likelihood that they use nutrition information
during choice (Arslain et al., 2021). These studies do not directly
examine whether prompts or primes increase attention to health
impacts of food choices, though the increased use of nutrition
information suggests it likely does (Gustafson and Rose, 2022). In
a recent paper, Gustafson (2022) finds that active consideration
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of health impacts leads people to choose significantly healthier
foods. Further, a simple health message increased the likelihood
that participants considered long-term health impacts of foods,
suggesting that attention can be recruited to targeted elements of
a choice attributes to promote healthy decisions.

Our study has some limitations, which we plan to address in
future research. First, choices in the study were hypothetical—
participants did not receive what they chose and did not spend
money. To mitigate concerns about hypothetical decisions, we
used a cheap-talk script. The cheap-talk script has been found
to minimize hypothetical bias in a meta-analysis of techniques to
address hypothetical biases in consumer studies (Penn and Hu,
2018).

A second concern is that we directly asked participants
whether they had actively considered various factors during
the choice process—with consideration of current and future
health as the elements of interest—potentially making a main
independent variable subject to social desirability biases (Grimm,
2010). If perceptions of social desirability influenced responses
to the question about active consideration of health, it would
attenuate the estimate of the true impact of active consideration
because the food choices were completed before the question
was asked and so would not have been influenced. We chose
to ask participants directly because while prior research has
used future orientation scales to measure tendencies to consider
the future, these scales are intended to be a stable measure
of an individual trait. Given our desire to examine scenario-
specific consideration, we chose to use retrospective reporting of
consideration, which has been used in other research in which
investigators needed data about consideration during the specific
choice process yet also needed to avoid influencing subsequent
choices (Morris et al., 2021; Gustafson and Rose, 2022). While
we envisioned our approach as measuring choice-scenario specific
consideration, we do not directly compare our approach with
the measure we would have obtained with the CFC, preventing
a comparison of the two approaches. This will be addressed in
future research.

Next, as noted above, though policies intended to prompt
or prime consumers to actively consider future outcomes may
help consumers consider the health implications of their food
choices, this study uses cross-sectional data and so does not
provide evidence of the impact of recruiting attention to health.
It may be that there are true drivers of healthy choices that
we do not measure in our data that are correlated with active
consideration of health. For instance, individuals who are more
knowledgeable about health benefits of nutrients are more likely
to consider those nutrients during food choice (Gustafson and
Rose, 2022), making consideration of health impacts a byproduct
of their nutrition knowledge. However, Gustafson (2022) found
that a health education prompt increased the likelihood that
participants considered future health and causally led them to
make healthier choices, though that study did not measure
time preferences.

Finally, the sample of participants is not representative of the
general population in some important ways. Participants were
younger and more highly educated on average than the U.S.
population. Education, in particular, has been found to relate to
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multiple important health behaviors and outcomes (Din-Dzietham
et al., 20005 Berrigan et al., 2003), potentially making our sample
markedly more likely to consider health than a representative
sample. While 56% of our participants had a college or advanced
degree, only 17% had a high school degree or less. Similar to
our results on dietary quality and education, large-scale analyses
have found important linkages between education level and dietary
quality (Popkin and Ng, 2022). Expanding the characteristics of
participants to be more representative will be important given
relationships between health and socio-demographic risk factors
for diet-related diseases.

Our findings suggest that active consideration of health
outcomes is an important pathway for choosing higher-quality
diets and may provide an opportunity for targeted interventions
to promote healthier consumption, even when controlling for
individuals’ intertemporal preferences. This result shows that
there are two important elements to decisions that promote
long-term wellbeing. First, individuals must value the future.
Second—and more impactful in predicting differences in behavior
in our results—individuals who actively considered the health
implications that their choices will have in the future make
healthier choices on average. Given that both intertemporal
preferences and attention appear to be important determinants of
the quality of choices, future work could investigate interventions
that target both elements, potentially pairing a more intense,
longer-term intervention incorporating methods, such as episodic
future thinking, with point-of-decision interventions that recruit
attention to health during the decision-process.
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