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The aim of this study was to examine reward and effort discounting within
a unified framework on the same scale and to analyze their associations with
demographic variables, including age, gender, educational level, and marital
status. The study employed a descriptive—correlational design and was
fundamental in purpose. The statistical population comprised students from
public universities in Tehran during the 2024-2025 academic year. A total
of 61 students (53 females and 8 males) were selected using a convenience.
sampling method. Research instruments included a Rating Task to assess the
subjective value of rewards and subjective cost of efforts, and an
Intertemporal Choice Task to measure reward and effort discounting via
hypothetical “smaller—sooner” versus “larger—later” choices. Data were
analyzed using a hyperbolic model, and the K parameter was extracted as an
index of temporal discounting rates for both reward and effort for each
participant. Statistical analyses were performed using R software version
4,5,0. The findings indicated that the correlation between reward and effort
discounting rates was small and statistically non-significant (P=0/974). No
significant relationships were found between age, educational level, or
marital status and these discounting rates (P>0/05).While no gender
differences were observed in reward discounting, males showed a
significantly higher rate of effort discounting compared with females
(P=0/006). Reward and effort discounting appear relatively independent.
Minimal demographic effects suggest that intertemporal preferences are
more context-dependent than stable traits. These findings may guide dual-
channel interventions to enhance long-term decision-making.
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1. mesolimbic
2. ventral striatum
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The Relationship Between Reward and Effort Discounting: Demographic Correlates Among
Iranian University Students

Extended Abstract
Aim

Human decision-making often requires evaluating rewards that differ in magnitude, temporal delay, and
the amount of effort required for their attainment. Although individuals typically prefer larger over
smaller rewards, this preference systematically diminishes when rewards are associated with additional
costs such as delay or effort (Peters & Biichel, 2010). Reward discounting refers to the devaluation of
rewards as a function of delay, leading individuals to favor smaller, immediate outcomes over larger,
delayed ones (Frederick et al., 2002). Similarly, because effort entails a subjective cost, rewards
requiring greater physical or cognitive exertion are also discounted, a process known as effort
discounting (Ostaszewski et al., 2013; Prévost et al., 2010).

Both forms of discounting have been linked to maladaptive but immediately reinforcing behaviors,
including gambling (Madden et al., 2011) and substance use (Bickel & Marsch, 2001). However,
empirical findings regarding the relationship between reward and effort discounting remain inconsistent,
ranging from positive (Botvinick et al., 2009) to modest (Malesza & Ostaszewski, 2020) or non-
significant (Seaman et al., 2018). Such variability is often attributed to differences in task paradigms,
scaling procedures, and stimulus domains (Lv et al., 2025).

Demographic correlates of discounting—such as age, gender, educational background, and marital
status—also exhibit mixed patterns (Harrison et al., 2002; Reynolds, 2006). Moreover, cross-national
research highlights the influence of macroeconomic conditions, including inequality and instability, on
temporal decision-making (Ruggeri et al., 2022). Given the economic volatility characterizing Iran,
examining both types of discounting within a harmonized experimental framework is particularly
relevant for contextual interpretation.

Accordingly, this study aimed to: (1) quantify the strength and direction of the association between
reward and effort discounting using identical delay structures and a common monetary scale, and (2)
examine their relationships with key demographic variables in an Iranian university student sample.

Methodology

A descriptive—correlational design was employed. The population consisted of students from public
universities in Tehran during the 202¢-202 cacademic year. A final sample of 61 participants (53
females, 8 males) was recruited via convenience sampling.

Participants completed two sequentially administered, culturally adapted computerized tasks. First,
a Rating Task (adapted from Le Bouc & Pessiglione, 2022) established a common subjective scale by
having participants quantify the value of 60 reward items (food/goods) and the cost of 60 effort items
(cognitive/physical), equating them to fixed monetary anchors (1 and 5 EUR). Second, an Intertemporal
Choice Task (ICT) was administered. Participants made 60 binary choices between smaller-sooner and
larger-later options for rewards and efforts separately, using ten delays (0, 1, 2, 3, 5, 7, 10, 14, 21, 30
days). A standard hyperbolic discounting model (Mazur, 1987) was fitted to choice data and the discount
rate parameter (K) was estimated separately for reward and effort. All statistical analyses were
conducted using R version 4.5.0.

Findings
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The sample (N=61) comprised 8 males (13.1%) and 53 females (86.9%). Education levels were: 6
undergraduates (9.8%), 38 master's students (62.3%), and 17 doctoral students (27.9%). Marital status:
40 single (65.6%) and 21 married (34 .4%).

Discount rates (k) were log-transformed to correct for skewness, a standard practice in discounting
research. All subsequent analyses used In(k).

Figure 1 illustrates hyperbolic discounting curves for reward and effort for each participant. Individual
curves (thin lines) are plotted alongside group-mean (thick line) and median (dashed line) hyperbolic
fits. Consistent with hyperbolic discounting, both reward and effort curves show steeper devaluation at
shorter delays and a shallower decline at longer delays.
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Figure 1. Hyperbolic discounting curves for reward and effort

Spearman’s correlation analysis revealed no significant correlation between reward and effort
discounting (r =—+.004, p = +.974). Age was not significantly correlated with either reward discounting
(r=—+.154, p = +.237) or effort discounting (r= +.116, p = +.374).

A Kruskal-Wallis test indicated no significant differences in discounting rates across education levels
for either reward or effort (all p>+.05). The Mann—Whitney U test revealed that men exhibited
significantly higher effort discounting than women (p = +.006), despite no significant gender difference
in reward discounting (p = +.143). No significant differences were found between single and married
participants (all p > 0.05).

Conclusion

This study investigated the relationship between reward and effort discounting and demographic
variables. Results showed no significant correlation between reward and effort discounting, and no
correlations with age, education, or marital status. While reward discounting did not differ by gender,
men exhibited significantly steeper effort discounting than women.

A key finding is the lack of a significant correlation between reward and effort discounting. This
contrasts with early studies reporting a positive relationship (Westbrook et al., 2013; Botvinick et al.,
2009) but aligns with emerging evidence (Le Bouc & Pessiglione, 2022; Seaman et al., 2018). From a
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psychological perspective, delay primarily concerns a future outcome's feature, whereas effort
constitutes an action-based control cost, often linked to executive processes such as planning and
response inhibition (Prévost et al., 2010). Neuroeconomic evidence supports this relative dissociation,
indicating that while both costs devalue rewards, they engage partly distinct neural circuits (Prévost et
al., 2010; Massar et al., 2015).

The absence of a statistically significant relationship between age and both forms of discounting aligns
with recent work (Seaman et al., 2018; Wan et al., 2024) and meta-analyses indicating that age effects
are often small, context-dependent, and may follow a U-shaped curve (Lu et al., 2023), which a
homogeneous student sample may not capture. Similarly, the non-significant link between education
and discounting suggests education's effect on patience, as theorized by Becker and Mulligan (1997),
may be conditional on economic stability and real resource access, which can be undermined in high-
inflation environments like Iran. The lack of association with marital status also suggests that marriage
alone, without concomitant economic security, does not systematically alter time preferences (Rachlin,
2002; Lu et al., 2023).

The absence of a gender difference in reward discounting is inconsistent with meta-analyses reporting
slightly higher rates in men but aligns with reviews noting that effect sizes are small and highly
dependent on cultural and task parameters (Lv et al., 2023; Keidel et al., 2021). The finding that men
discount effort more steeply than women suggests sensitivity to effort costs is more influenced by gender
than sensitivity to delay. This can be interpreted through an evolutionary lens, where male competition
favored rapid action, and a social role theory lens, where cultural norms reinforce efficiency in men and
sustained effort in women (Schmitt & Buss, 1996; Eagly & Wood, 2013).

Overall, findings suggest discounting is a dynamic, context-dependent process rather than a stable trait.
In an unstable economic context such as Iran, macroeconomic pressures often override individual
differences, rendering short-term decision-making interpretable not necessarily as a lack of self-control
but as a form of contextual rationality .The demonstrated dissociation between reward and effort
discounting carries applied implications. Interventions designed to foster long-term adaptive behaviors
must therefore adopt a multi-component approach, integrating strategies that reduce delay discounting
(e.g., episodic future thinking) with those specifically aimed at increasing tolerance for effortful costs.

Study limitations include a small male sample size, the use of hypothetical rewards, and a short time
horizon. Future research should employ more diverse samples, real incentives, and neuroimaging to
further elucidate the distinct mechanisms of reward and effort discounting.

Key words: Effort Discounting, Demographic Variables, Reward Discounting, University Students
Ethical Considerations

The study complied with standard research ethics (voluntary participation and right to withdraw at any

time, confidentiality, and integrity in data collection, analysis, and reporting) and received approval
from the Allameh Tabataba’i University Ethics Committee (IR.ATU.REC.1402.131). All participants
provided written informed consent.

Acknowledgements and Funding

The authors thank the participating students for their patience and cooperation throughout the study.
No external financial support was reported.

Conflict of Interest:

The authors declare no conflicts of interest.



