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Abstract

The impacts of dietary fasting on humans remains relatively under researched despite a biological basis
for its function in human life. This narrative mini-review aims to summarise the current, limited,
research and make future recommendations. Studies were identified using the databases, Psych Info
and Web of Science, and search engine Google Scholar; those concerned with eating disorders or
disordered eating were excluded. The paper demonstrates how there is largely now more evidence to
suggest that dietary fasting would have beneficial outcomes in humans, whilst highlighting various
methodological flaws in this area of research. We summarise the assumptions that have been made
from animal models and insufficiently replicated with human subjects and identify where further
contradictory findings have been reported in areas such as psychological wellbeing due to the
heterogeneity of the methodologies used. We conclude that more stringent controls and mixed
methodology longitudinal studies are required, looking at both neurophysiological and psychosocial
factors simultaneously over time.
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1. Introduction

Dietary restrictions can be described as ritualised forms of eating behaviours, with the most
common forms being intermittent fasting, religious fasting and calorie restriction (Hoddy et al.,
2020). Whilst there have been recent increases in the popularity of fasting following the
introduction of programmes such as the “5:2 diet” (Johnstone, 2015) or “Fast 800" (Lean et al.,
2019), fasting has been adhered to for centuries and is a natural process that humans have
evolved to withstand without adverse effects (Mattson, 2019). For this reason, it might be

expected that fasting would not have adverse effects on humans cognitive, behavioural or
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emotional functioning. However, different forms of dietary restrictions, and the factors
mediating their effects on such responses, remain largely inconsistent and under researched.
This paper therefore sets forth to explore the current state of the research and suggest future

directions for further investigation.
2. Methodology

To achieve our aims of summarising the current literature and making recommendations for
future directions, we conducted a narrative mini-review. This method is commonly used when
there is insufficient literature in a particular topic area (Ferrari, 2015). Studies were identified
using the Psych Info and Web of Science databases, in addition to Google Scholar. Table 1
displays the search terms that were combined using the Boolean operators “or”, “and”. For the
purpose of this review, studies concerned with eating disorders or disordered eating were
excluded due to the chronic stress and cognitive mechanisms that underpin them (e.g,

Hardaway et al., 2015).

Table 1. Terms Combined in the Literature Searches

Variations of Fasting Outcomes
Dietary Fasting A Stress
OR N OR
Fasting D Psychological Stress
OR OR
Dietary Restriction Psychological Effects
OR OR
Religious Fasting Mood
OR OR
Ramadan Impulsivity
OR OR
Intermittent Fasting Impulse Control

3. Critical Discussion
3.1 Evolutionary Basis for Human Dietary Restriction

To understand the mechanisms that may underpin human responses to periods of dietary
restriction, it is helpful to consider an evolutionary perspective. Humans are designed to
maintain sharp cognitive functioning during long periods without food (Mattson, 2019, 2023).
Cognitive functions such as spatial navigation, attention, planning and decision making would
have been necessary during hunting and foraging in times of food uncertainty. However, in the
modern environment, where food is available on-demand and in abundance, this period of fast
requires a more intentional adherence. In doing so, it is suggested that the same neural pathways
that supported cognition in these periods of food uncertainty could be reactivated and thus,

could induce beneficial effects on cognitive functioning (Mattson, 2023). Furthermore, it is
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suggested that such dietary restrictions could also protect from disease and promote longevity
of life, likely due to counteracting the adverse effects of overabundant food consumption
(Mattson, 2005). This presents a biological basis for the potential beneficial effects that dietary
restrictions could have on human health and cognition over time, which is further supported by
Toncheva et al., (2021) identifying a potential change in the frequency of genes linked with
neurodegeneration (i.e., LRRK2, linked with Parkinson’s; TREM2, linked with Alzheimer’s)
over time and geography in there examination of paleogenomic data and the superior lifespan
of hunter-gathers when compared with early farmers and the gradual wave of agriculture
(Milner, 2019). Prolonged periods without food are natural for humans to undertake and
therefore also should not be expected to have adverse effects, as long as appropriate nutrition

is still sought.
3.2 Impacts on Physiological Responses and Stress

Research examining the effects of such dietary restriction has shown positive findings but with
a strong focus on matters of physiological health. The potential for dietary restrictions to
promote longevity of life and reduce the risk of disease has been demonstrated by experimental
research conducted by Wet et al. (2017). One hundred healthy human subjects adhered to five
consecutive days of a fasting-mimicking diet (FMD), once a month for three months. The
results showed reduced levels of biological markers for ageing (i.e., CRP, systolic/diastolic blood
pressure, serum lipids) and age-related diseases (i.e., IGF-1, glucose) from baseline;
improvements were maintained by the three-month follow-up and were most pronounced for
those at risk of metabolic and age-related diseases. Further to this an umbrella review of reviews
into intermittent fasting randomised controlled trials (RCTs), conducted by Sun et al., (2024)
also highlighted decreased waist circumference, fat mass, lipoprotein cholesterol (LDL-C),
triacylglycerols (T'G), total cholesterol (TC), fasting insulin, and systolic blood pressure (SBP);
increased high-density lipoprotein cholesterol (HDL-C) and fat free mass (FFM). Such
reductions may also be indicative of reduced physiological stress (i.e., Berra & Miller, 2018;

Chida & Steptoe, 2010; Paniagua & de la Ingesia, 2020).

Whilst research into some of the effects of fasting on humans remains infrequent, these findings
are supplemented by a wealth of animal models. Reviews of such literature have proposed the
potential for fasting to ameliorate the pathophysiology associated with cancer (Brandhorst &
Longo, 2016), multiple sclerosis (Jahromi et al., 2014), Parkinson’s disease, Huntington’s and
Alzheimer’s (Martin et al., 20006). A particular point of interest has been the potential protective
effects of fasting and other restrictions on neurocognition, promoting neurogenesis and reduced

physiological stress (i.e., Lee et al., 2002), which is associated with the aforementioned diseases
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and neuronal atrophy. Thus, dietary restriction has been demonstrated to have beneficial
impacts on the brain and biochemical levels. This could have further implications for behaviour
in humans such as those demonstrated by Halagappa et al. (2007), whereby genetically modified
rats showed improved age-related learning and memory deficits after a seven to fourteen-month
period of either 40% calorie restriction or alternate day twenty-four-hour intermittent fasting.
However, this body of research is limited in its applications due to the reductionist focus on
physiological mechanisms only providing a baseline understanding of the impacts of dietary
restriction, not considering psychosocial factors such as stress, and the overgeneralisation of

animal models.
3.3 General Psychological and Behavioural Impacts

By comparison, the volume of the research into the effects of fasting on psychological and
behavioural responses is significantly smaller than that concerned with measuring the
physiological impacts, especially in human participants. Amongst these studies the findings are
also often contradictory and inconclusive. In a systematic review of studies comparing fasts
from thirty days to eight weeks with controls, Gudden et al. (2021) concluded that there was no
conclusive evidence for short-term effects, with some studies reporting mental health relapses
and others self-report improvement of mood. Similarly, Appleton and Baker (2015) found that
on day one and two of fasting, perceived distraction was associated with increased lower moods
and perceived work performance on fasting days rather than hunger. However, they also found
that these impacts were perceived to have a less negative impact on the second day compared
with the first, despite conditions remaining the same. This might suggest the impacts of initial
physiological shock or a habituation effect overtime, however, longitudinal research would be

required to understand this.

Further to this, dietary restrictions have also been associated with positive effects on mood. A
meta-analysis conducted by Berthelot et al., (2021), suggested a positive effect of fasting
(including Ramadan, Intermittent with Calorie Restriction, Intermittent without Calorie
Restriction) on anxiety and depression symptoms, however, this was only measured using self-
report measures across the eleven studies reviewed, despite the unreliability of such
measurements in isolation. Further to this, another literature review conducted by Fond et al.,
(2013) attempts to combine findings from neuroscientific research with studies using clinical
observation and self-report measures and also suggests improvements in anxiety and depression
symptoms, as well as overall mood, for which biochemical changes are suggested to mediate.
Fond et al., (2013) reports on mixed animal and human research documenting increased levels

of critical neurotransmitters, dopamine and serotonin, as well as endorphins in rodents and
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reduced plasmic cortisol in humans. Such changes were generally identified after short periods
of restriction (i.e., two to seven days), with some positive effects on mood sustained for as long
as three months. These increases were associated with not only mood improvement but also
reports of alertness and a sense of tranquillity. Whilst these findings favour support for more
immediate effects on mood, research conducted by Hussin et al. (2013) also demonstrated
reduced self-report tension, anger, confusion and total mood disturbance after three months of
calorie restriction observed by thirty-two ageing men. Thus, there is the suggestion of potential
longer-term positive implications of following dietary restrictions on moods and associated
disorders, along with biochemical changes that could have a further impact on other aspects of
cognition and behaviour in humans. However, this review also again highlights the
overgeneralisations of animal models and the heterogeneity of dietary restrictions and fasts that
are directly compared due to limited research; with three hundred calories per day being referred
to as an eight day fast in one study (Michalsen et al., 2009; cited in Fond et al., 2013) and calorie
restriction being used interchangeably with fasting in another (Lepage et al., 2008; cited in Fond
et al., 2013). This remains to be an issue within this body of research and requires clear

definitions rather than intermittent fasting interchangeably with time restricted feeding.
3.4 Impulsivity

Impulsivity is a key cognitive and behavioural trait implicated in many psychological disorders
such as addiction, ADHD, psychosis, eating disorders and mood disorders (Moeller et al., 2001).
It can be defined by action without forethought that may be inappropriate or lead to negative
consequences (Moeller et al., 2001; Daruna & Barnes, 1993; cited in Howard et al., 2020) and is
also associated with negative health behaviours (i.e., smoking, alcohol consumption, poor eating
habits). Investigations concerning impulsivity have looked at the effects of acute starvation
(Fessler, 2003) and being in a fasted (four hour) metabolic state (Symmonds et al., 2010); the
results showed increased impulsive behaviour and risk-taking, respectively. This negative pattern
of findings has also been partially identified regarding impulsivity and fasting; Howard et al.
(2020) found selective influences of acute (twenty-hour) fasting on impulsivity traits. Those in
a fasted state demonstrated greater response impulsivity (i.e., failure to inhibit response), yet
also reduced reflection impulsivity (i.e., reluctance to think ahead and gather information before
making a decision); no significant effects were demonstrated for risky decision making or delay
gratification. To date, Howard et al. (2020) one of very few studies into the relationship between
these variables and the findings were largely inconclusive. Similarly, Schueler et al., (2023) found
a self-reported lack of perseverance and increased disordered eating behaviours, which were
suggested to show increased impulsivity. The negative conclusions drawn by these studies could,

however, be a result of the focus on acute periods of dietary restriction rather than long-term
5
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forms and such methodologies continue to give little insight into the long-term impacts of
dietary restriction and of the effect of prolonged adherence to behavioural change, of which
could potentially have valuable implications for future therapeutic interventions. In contrast Rad
(2023) found lower risk-taking across eighty-six fasters when compared with ninety-seven non-
fasters in a delay discounting task. Participants were unaware of the aims of the study and were
employees of a middle eastern company during Ramadan, which could possibly lead to
questions of the validity of the task since gambling is considered as haram or forbidden in Islam.
These findings further confirm the need for further experimental research into the behavioural
responses, not only in the early days of fasting but also across a longer time frame, with the
average time taken to create lasting behavioural change estimated at about sixty-six days (Lally

et al., 2010).
3.5 Dietary Restriction as a Ritual

It is possible that prolonged adherence to dietary restrictions, such as fasts, may become more
of a ritual or habitual behaviour and therefore could have differential, more positive, effects on
cognition and behaviour than acute forms. For example, Ma et al., (2021) found that participants
that were experienced in fasting (7 = 6) reported less negative psychological responses (e.g.,
greater feelings of hunger, more negative moods, greater psychological stress, less vitality) than
“newbies” (7 = 7) during a supervised ten-day fast and four-day calorie restriction. There were,
however, no between group differences in physiological responses. A potential explanation for
this difference could be that, like with many positive behavioural changes, repetition or practice
leads to habituation. These kinds of ritualised behaviours are suggested to demand fewer
resources than that of the effortful control demanded in acute behavioural change (Fujita, 2011).
Research has also demonstrated that rituals can enhance subjective feelings of self-control which
can then positively mediate navigation of behaviour in the event of internal conflicts (Tian et
al., 2018; also see Hofmann et al., 2014). Therefore, it should be expected that prolonged periods
of dietary restriction should have a positive impact on impulsivity due to better mediation of
behaviour in response to internal conflicts, as a result in improved feelings of self-control, and
less requirement of effortful control resources. This is also supported by the aforementioned
potential benefits of fasting on cognition (i.e., Halagappa et al,2007), mood and
neurotransmitter levels (i.e., Fond et al., 2013; Hussin et al., 2013). Combined, these might be
expected to predict improvements in impulsivity levels due to sharper cognition, increased
tranquillity, reduced anger and more subjective self-control. Such behavioural, cognitive and
biological changes would likely require time and therefore should only be expected from long-

term adherence to dietary restriction.

6



MJCP| 13,1, 2025 Fasting on Impulsivity and Stress

This could potentially show a role, or utility, of cognitive reframing; which may also explain
variations in results between participants. For example, a previous study showed that increased
self-regulation through mindfulness practice may assist people in adhering to weight
management (Spadaro et al., 2018), indicating the critical role of psychological meditations or
practicing of cognitive control through such periods. Additionally, people whom regularly
engaged in fasting may develop their own coping strategies; for example, athletes may create
own training schedules to avoid adverse effects during Ramadan fasting, which may lead to
reduced potential negative feelings (Roy et al., 2011). Hence, in future research, open-ended
questions that measure psychological coping strategies can provide more information about
how individuals adjust to a fasting regime. Further to this, it is well documented under the
cognitive behavioural model that how we think about things has a tri-directional impact on how
we feel and act (Beck, 2021). Therefore, it could be suggested that a period of fast being viewed
as routine or ritual, rather than a chore or insurmountable challenge, may lead to a reduced

response of physiological stress and behavioural impulsivity.
3.6 What about Psychological Stress?

Stress has been implicated in many psychological disorders like depression (i.e., Yang et al.,
2015) in addition to its association with neurodegenerative cognitive decline such as Alzheimer’s
disease (Justice, 2018). The critical importance of stress has long been emphasised by scientists
such as Sapolsky (1998) due to the chronic nature of stress in modern society, when compared
to the early days of humanity where the majority would have adopted a hunter-gatherer lifestyle,
and the ill-adaptiveness of our stress response systems (i.e., the HPA-axis) to this. In a review
conducted by Wang and Wu (2022), suggest that despite an influx of harmful stress hormones,
glucocorticoids and catecholamines, within the first seven days of fasting, there may also be
activation of a cellular stress-resistance mechanism such as through increased brain-derived
neurotropic factors (BDNFs) which in turn signal increased production of serotonin. Further
to this, research conducted by Willette et al., (2012) provides an animal model of the positive
impact that calorie restriction and intermittent fasting can have on psychological stress
reactivity, as well as protection from cognitive decline (also see Halagappa et al., 2007; Masoro,
1993). Such effects are yet to be sufficiently measured in humans, with the majority of research
focusing on physiological stress and fasting (i.e. de Cabo & Mattson, 2019; Halagappa et al.,
2007) or self-report psychological measures. One study conducted by Nasiri (2021) measured
self-report resilience and hardiness and found significant improvements in 300 students
following Ramadan fasting. However, the research was conducted with Muslim students in Iran
and therefore it would not be possible to isolate the effects of following the dietary fast alone.

Whilst it could be suggested that acute forms of dietary restriction or starvation may induce
7
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increased physiological stress (Fond et al., 2013), prolonged adherence could aid a more adaptive
stress response. Such could explain Ma et al.’s (2021) findings of experienced fasters reporting
fewer negative effects. This is supported by the research into the effects of fasting on
neurodegeneration due to the critical implication of stress system dysregulation in the neuronal

atrophy associated with diseases such as Alzheimer’s.
3.7 The Potential Interplay of Ritualised Behaviours on Perceived Stress

The suggested effects of ritualised behaviours on effortful demand, feeling of self-control and
mediation of behavioural conflict (Fujita, 2011; Tian et al., 2018;), may suggest that prolonged
periods of dietary restriction may reduce perceived stress due to individuals feeling more in
control of their behaviours without draining energy resources. Prolonged adherence may also
increase feelings of tranquillity (Fond et al., 2013) and lessen tension (Hussin et al., 2013), whilst
enabling gradual adaption to such a great intentional change, one that is relatively unnatural in
modern society and may require considerable conscious effort at the beginning (Mattson, 2005).
These findings, further suggest that a positive relationship would be expected between stress
and impulsivity; this is a notion that has been frequently reported in the literature with higher
stress strongly correlating with higher impulsivity scores on the Barrett Impulsivity Scale (BIS;
Moustafa et al., 2017; Park et al., 2020). However, this relationship has not been assessed in
long-term dietary restrictors. Moustafa et al., (2017) demonstrated that the strength of the
relationship was moderated by age, whilst Park et al. (2020) showed sleep disturbance to
moderate the strength of the correlation between stress and impulsivity. This therefore indicates
that length of dietary restriction could also moderate the relationship between these two

variables and should therefore also be investigated.
3.8 Group identity and Community

Another potential mediating variable to explore in future research could be the impact of the
sense of group identity or community felt by individuals choosing to adopt fasting practices,
whether that be for religious reasons (i.e., Ramadan, Lent?), or another purpose such as weight
management or challenge. Zhou (2022) has demonstrated that group status composition had an
impact on others motivation to participate in fasting due to factors such as social norms and
the relationship between how we view our status in a group effecting how we view our status
individually. As demonstrated by Figure 1, Schiefer and Van der Noll (2017) demonstrate crucial
components for social cohesion, of which many could be linked to those observing religious
fasts like Ramadan, e.g., shared values, belonging, tolerance and common good (Shalihin &

Sholihin, 2022).
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» Characteristic of a social entity
» Multidimensional
» Assessment at micro, meso, and macro level

* Physical health
+ Objective living conditions

Figure 1. Model of Social Cohesion (Schiefer & Van der Noll, 2017)

This may be an important measure to consider when conducting future research into the
psychological impacts of fasting, as a potential confounding variable, or considering any form
of intervention that may utilise fasting as a way of cognitive behaviour training, as a potential

mediating factor.
4. Concluding Comments

To conclude, this exploratory discussion provides an overview of the current body of research
into the impacts of fasting on physiological health, cognition, psychological wellbeing,
impulsivity and stress. In doing so, it is evident that there remains to be limited, well controlled,
sufficiently powered research into this area. Of the studies reviewed there are also considerable
contradicting findings leading to inconclusive results, which is likely impacted by the
heterogeneity of the research methods used. There is, however, some suggestion that the impact
of fasting may vary, with positive effects being more likely after sustained adherence. This
potentially highlights the effect of habituation through practice or ritualisation, as opposed to
experiencing shock to something novel, as well as the potential influence of how we think or
feel about the practice itself. With such process it is also important to recognise the exercise of
cognitive control, which is where there could be potential for learning self-control that could be
applied to other areas of life or lead to reduced behavioural impulsivity or relativity, such as with
other mindful practices. This calls for more stringent controls in experimental research
conditions, monitoring approximate dietary intake, controlling for other confounds such as drug

and alcohol use, history of an eating disorder, past observation of fasting etc. Future research
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may also look to measure both physiological responses, behavioural responses and self-reported

impacts to consider the interaction effects that may mediate these differences.
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