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Yes, 16—24 hours of fasting usually raises ketone production, but the timing and magnitude vary.

1. Introduction

Fasting for 16 to 24 hours does usually induce a measurable metabolic shift away from predominant glucose use toward greater fatty-
acid oxidation and ketone production in humans, but it does not do so at the same speed or to the same degree in every person.
Foundational physiology studies show that hepatic glycogen depletion during fasting initiates ketogenesis, with ketone production
rising as fasting extends beyond the overnight period and continuing to increase over the first several days (® Huang et al., 2021; ®
Balasse, 1979). Human fasting and time-restricted eating studies also show that longer fasting windows increase morning ketones, and
some experiments place the onset of nutritional ketosis around 17 to 24 hours, or earlier when exercise or lower pre-fast carbohydrate
intake accelerates glycogen depletion (® Jamshed et al., 2019; Deru et al., 2021; ®» Gipson et al., 2025).

The strongest caveat is reliability at the individual level. Older adults, children, people with different pre-fast macronutrient intake, and
people with certain diseases show different ketone responses at the same fasting duration (® Gipson et al., 2025; ® Saudubray et al.,
1981; ® @rngreen et al., 2021). Some controlled human studies using shorter or partial fasting windows show only marginal ketosis,
especially when glucose is still provided, meals are not fully withdrawn, or participants are clinically atypical (© Veldscholte et al., 2023;
Koh et al., 2025).

Does fasting for 16 to 24 hours reliably induce a systemic metabolic shift from glucose utilization to ketone body

—_ N =18
production in humans?

® Yes 94% - Possibly 6% - @ Mixed 0% - @ No 0%

FIGURE 1 Consensus on fasting-induced glucose-to-ketone metabolic switching

The meter should read as a qualified yes: human physiology consistently moves in that direction by 16 to 24 hours, but “reliably” is too
strong if it implies uniform nutritional ketosis in all people. The evidence is strongest for rising ketone production and reduced glucose
reliance, and weaker for a fixed universal threshold within that time window (Templeman et al., 2021; ® Gipson et al., 2025; ®
Saudubray et al., 1981).

2. Methods

This Deep Search ran over more than 170 million research papers indexed in Consensus, spanning Semantic Scholar, PubMed, and other
scholarly sources. The workflow identified 81,108 initially relevant papers for the exact query, screened 240 papers after targeted follow-
up searches and machine-learning relevance filtering, judged 116 as eligible after deduplication and relevance review, and included the
top 50 most relevant human controlled-study papers for synthesis.

Search Strategy
2.9M 1.6K 50
> >
Retrieved Eligible Included
@, 22 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L8 1citation graph use

All papers retrieved from 22 searches and 1

citation graph use.

FIGURE 2 Search and screening flow for included fasting papers

The search combined mechanistic fasting studies, 16—24 hour duration studies, null-result contrasts, and population-specific human
trials.
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3. Results

3.1 Key Papers

Three papers anchor this question. Balasse established the time course of ketone production during human fasting, Templeman clarified
that at least 12 to 14 hours of absolute nutrient withdrawal are needed for frank hepatic glycogen depletion and transition toward
endogenous lipid-derived fuels, and Deru directly measured time-to-ketosis during a 36-hour fast (
2021; Deru et al., 2021).

Balasse, 1979; Templeman et al.,

Paper Summary

(® Huang et al., 2021) Ketone production rises over first fasting days (® Balasse, 1979)

(Stubbs et al., 2024) 12-14 h needed for glycogen depletion transition (Templeman et al., 2021)

(Wenger et al., 2020) Mean ketosis threshold near 21 h without exercise (Deru et al., 2021)

FIGURE 3 Foundational papers on fasting-induced ketogenesis

3.2 Duration Effects

Shorter Overnight

Dimension

Glycogen status

Ketone
trajectory

Time to BHB 0.5
mM

Glucose trend

Reliability across

16—24 Hour Fast

Often approaching
depletion

Usually rising

~17.5-21h in one

crossover fast

Falling

Variable

Fast

Usually incomplete

depletion

Low to modest

Often not reached

Mild decline

More variable

Longer Fast

Depleted

Clearly elevated

Commonly exceeded

Lower, then stabilized

by adaptation

More consistent

Citations

(Templeman et al., 2021; ® Huang
etal., 2021)
(® Neema et al., 2025; ® Solianik

et al.,, 2023; ® Balasse, 1979)

(Deru et al., 2021;
2025)

Gipson et al.,

(® Saudubray et al., 1981; Wenger
et al., 2020)

(® Saudubray et al., 1981; ® Gipson

people et al., 2025)
The main pattern is graded, not binary. Around 16 hours, many people are entering the switch; by 20 to 24 hours, ketone production is
more often clearly measurable, but not everyone reaches the same ketone threshold (® Gipson et al., 2025).

3.3 Modifiers of the Switch

Exercise accelerates ketogenesis during short-term fasting: in a randomized crossover study, mean time to BHB 0.5 mmol/L fell from
21.1to 17.5 hours when aerobic exercise was performed at the start of a 36-hour fast (Deru et al., 2021). Pre-fast macronutrient
composition also matters: in older sedentary adults, a low-carbohydrate/high-fat pre-fast shake produced nutritional ketosis by about
12 hours on average, whereas a high-carbohydrate shake did not produce average nutritional ketosis by 24 hours (
2025).

Gipson et al.,

Age and disease state modify the response. In children, blood ketones rose significantly during a 24-hour fast, but levels varied inversely
with age from hour 15 onward (® Saudubray et al., 1981). In spinal muscular atrophy type Il, a 24-hour fast caused moderate to severe
hyperketosis in all patients while controls did not develop hyperketosis, showing that some clinical groups can overshoot the usual

response (® @rngreen et al., 2021).

2/ 6


https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

o Consensus CONSENSUS . APP

3.4 Partial and Contrasting Findings

Not every fasting-like protocol produces a strong systemic switch. In critically ill children, an 8—12 hour overnight fast with mandatory
glucose infusion only marginally increased BHB, which likely reflects continued carbohydrate exposure during the fast (= Veldscholte et
al., 2023). In shift workers, a 2025 meta-analysis judged TRE evidence inconclusive and suggested some included fasting durations
were too short to trigger the metabolic switch, with only one study using a 14-hour fast (Koh et al., 2025).

Related TRE trials still support the mechanism. Early time-restricted feeding increased morning ketones and reduced 24-hour glucose in
overweight adults (® Jamshed et al., 2019). A 14:10 TRE trial and its secondary breath-acetone analysis showed benefits on weight and
fasting glucose, with ketones rising during early adaptation phases, though not always monotonically over time (Peeke et al., 2021;
Rebello et al., 2025).

Results Timeline

Fasting-ketosis research has progressed from tracer physiology to protocol-specific human trials.

12
5
7
10
3 9
2 6 17 Yo
15
16 4o 8 13
2 14
4
1985 1990 1995 2000 2005 2010 2015 2020

FIGURE 4 Timeline of fasting-ketosis studies; larger markers indicate more citations

The arc is consistent: early tracer studies established rising ketone production with fasting, later crossover trials estimated onset timing,
and recent trials focus on modifiers such as exercise, meal composition, disease state, and adherence ( ® Balasse, 1979; Deru et al.,
2021; ®» Gipson et al., 2025).

Top Contributors

Type Name Papers

Author E. Balasse [56f35295e7c9521f9fcc4d95ec0814dc][a4129353d9135b47b5c2c7bb8b535666]

Author K. Varady [afc733f0348d5121a7b94f47bc0480b2][e541cfd253d35532b900659a5e3dd897]
[cb27ff7a381455afa551ded10fd06407]

Author G. van Hall [df668c4b675f57c0ac07ded87355afb9][elbdb8d5f474549cbee82f06413af59¢]

Journal Nutrients [cbd9d188fa2e56129b1d8e8a9876a06a][6b7e001776cb5f8b84aacea23ee59eb8]
[fale89dca7b1595d8b04c80bdc86993a]

Journal Metabolism: clinical and [56f35295e7c9521f9fcc4d95ec0814dc][15d8926efad452b5b6f994b8d3a40439]

experimental
Journal Cell Reports Medicine [3276ae77b22a5889817bd376befd8d9f][baed679d057857ee8bb5d45579970c4f]

FIGURE 5 Authors and journals most frequent in included papers
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4. Discussion

The central claim is well supported mechanistically but only moderately supported as a universal rule for all humans at exactly 16 to 24
hours. Foundational tracer physiology, controlled fasting trials, and modern crossover studies converge on the same sequence: hepatic
glycogen falls, lipolysis rises, and ketone production becomes increasingly important as fasting continues beyond the overnight period (

Huang et al., 2021; ® Féry & Balasse, 1985; Templeman et al., 2021). That consistency across decades strengthens the core
conclusion.

What is less certain is the threshold. Some studies and reviews describe the switch as beginning around 8 to 12 hours or 12 to 14 hours,
whereas direct measurements of BHB-defined nutritional ketosis often place a more obvious threshold closer to 17 to 24 hours under
specific conditions (® Huang et al., 2021; Templeman et al., 2021; Deru et al., 2021). This is not a contradiction: “metabolic shift” is
broader than reaching BHB =0.5 mmol/L. The body can be increasingly relying on fat-derived fuels before it reaches a conventional
nutritional-ketosis cutoff (® Gipson et al., 2025; Ezpeleta et al., 2022).

Generalizability is the main limitation. Older sedentary adults, children, patients with metabolic or neuromuscular disease, and people
receiving residual carbohydrate during the fast show materially different trajectories (® Gipson et al., 2025; ® Saudubray et al., 1981;
Veldscholte et al., 2023). Trials also vary in whether “fasting” means water-only abstinence, severe calorie restriction, or TRE with
snacks, which changes how confidently one can infer a true systemic substrate switch (Templeman et al., 2021; Peeke et al., 2021; Guo
et al., 2020).

Evidence
Claim Strength Reasoning Papers
Fasting beyond the overnight period Supported by foundational (® Balasse, 1979; Templeman
shifts human metabolism toward s physiology and multiple modern et al., 2021; ® Jamshed et al.,
. t .
ketone production. ong human studies. 2019)
A 16-24 hour fast often produces Direct human measurements usually (Deru et al., 2021; ® Gipson et
measurable ketone elevation. show rising ketones in this window. al., 2025; ® Saudubray et al.,
St
one 1981)
Uniform nutritional ketosis by 24 Response depends on age, pre-fast (® Gipson et al., 2025;
hours is not guaranteed. diet, exercise, and health status. Saudubray et al., 1981;
Moderate
@rngreen et al., 2021)
Residual carbohydrate exposure can Glucose infusions and high- (= Veldscholte et al., 2023;
blunt the shift. carbohydrate pre-fast intake delay Gipson et al., 2025)
Moderate

Exact BHB thresholds that define the
switch remain contested.

Weak

or reduce ketosis.

Studies use different definitions of
ketosis and different fasting
protocols.

(® Gipson et al., 2025; Koh et
al., 2025; Templeman et al.,
2021)

FIGURE 6 Key claims and evidence in fasting-ketosis literature

5. Conclusion

Across controlled human studies, fasting for 16 to 24 hours usually does induce a systemic metabolic shift from primary glucose reliance
toward greater ketone production. The best-supported version of the answer is therefore yes, with the important qualifier that the shift
is gradual and variable rather than a universal on-off transition at one exact hour.

Research Gaps

The main gap is not whether the switch exists, but how consistently it occurs across populations and protocols within the 16 to 24 hour
window.
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Healthy Older Clinical Standardized Water-Only
Topic/Outcome Adults Adults Populations Protocols

2
1

Indirect calorimetry substrate
shift

Pre-fast meal composition

2 GAP 1
effects

GAP GAP 1

Sex-specific responses

Open Research Questions

These questions would make the 16—24 hour window much more clinically interpretable.

Question Why
At what fasting duration do most healthy adults cross from rising Current studies mix definitions, meal timing, and pre-fast
ketogenesis to BHB-defined nutritional ketosis under standardized diets, which prevents a single reliable population estimate.

water-only conditions?

How much do age, adiposity, sex, and insulin resistance shift time-to- Existing data suggest major heterogeneity, but subgroup

ketosis during a 24-hour fast? evidence remains thin and underpowered.

Does a substrate switch measured by indirect calorimetry align closely Metabolic switching and nutritional ketosis are often

with blood ketone thresholds in humans? treated as equivalent, but they are not always measured
together.

Fasting for 16 to 24 hours reliably moves human metabolism toward ketone production, but it does not reliably produce the same
degree of ketosis in every person.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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