
Obesity Science & Practice |

- SHORT COMMUNICATION OPEN ACCESS

Prolonged Water‐Only Fasting Followed by a Whole‐Plant‐
Food Diet Promotes Fat‐Free Mass Recovery and
Continued Fat Mass Loss in Adults With Overweight or
Obesity
Sahmla Gabriel1 | Mackson Ncube1 | David M. Goldman2,3 | Eugene Scharf4 | Alan C. Goldhamer5 | Toshia R. Myers1

1TrueNorth Health Foundation, Santa Rosa, California, USA | 2Metabite Inc., New York, New York, USA | 3University of Helsinki, Helsinki,
Finland | 4Mayo Clinic, Rochester, Minnesota, USA | 5TrueNorth Health Center, Santa Rosa, California, USA

Correspondence: Toshia R. Myers (drmyers@truenorthhealth.org)

Received: 24 June 2024 | Revised: 17 June 2025 | Accepted: 13 July 2025

Funding: The authors received no specific funding for this work.

Keywords: obesity | prolonged fasting | VAT | water‐only fasting | weight‐loss | whole‐plant‐food diet

ABSTRACT
Introduction: Conventional weight‐loss strategies often result in inadequate fat loss, poor sustainability, and unintended lean
mass loss. Prolonged water‐only fasting followed by dietary change may offer an effective alternative, but its impact on body
composition remains underexplored.
Methods: This secondary analysis utilized dual‐energy X‐ray absorptiometry (DXA) to assess changes in fat‐free mass (FFM),
fat mass (FM), and bone mineral content (BMC) in adults [median (IQR) age: 62 (15) years with overweight or obesity. Par-
ticipants underwent a median (IQR) of 14 (6) days of water‐only fasting, followed by 6 (3) days of food reintroduction with a
whole‐plant‐food diet and a subsequent maintenance period of 45 (5) days. Study visits occurred at baseline and at the end of
each period.
Results: At end of fasting, FFM accounted for 74% of total BW lost during fasting. However, at the follow‐up visit, the median
(IQR) percentage change in total BW, FFM, FM, and visceral adipose tissue (VAT) mass from baseline was −8.2 (5.2), −4.4 (5.6),
−14.7 (8.9), −15.8 (12.8) %, respectively. At follow‐up, FM loss accounted for 67% of the total BW lost. BMC remained un-
changed across all study visits.
Conclusions: This protocol produced sustained FM loss, specifically VAT mass, and FFM recovery, suggesting it may support
effective weight management.

1 | Introduction

Obesity is projected to affect two billion people worldwide by
2035, contributing to increased morbidity, mortality, and eco-
nomic burden [1]. Despite advances in treatment, weight
management remains challenging due to low adherence,
adverse events, and limited long‐term efficacy of commonly
prescribed interventions such as caloric restriction, exercise,

surgery, and pharmacotherapy [2–6]. These challenges are
further compounded by comorbidities, such as hypertension
and fatty liver disease, which may complicate treatment and
reduce intervention success [7]. Moreover, research indicates
that abdominal obesity—specifically, the accumulation of
visceral adipose tissue (VAT)—is a stronger predictor of obesity‐
related disease risk than obesity defined using body mass index
(BMI) [8–11]. Given these limitations, there remains a critical
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need for low‐risk strategies that efficiently reduce body fat,
particularly VAT.

Medically supervised, prolonged water‐only fasting—defined as
the voluntary intake of only water for periods typically lasting 7–
21 days, followed by a gradual food reintroduction—is emerging
as a tolerable, low‐risk, and potentially effective strategy for
reversing obesity, improving cardiometabolic risk factors, and
restoring overall health [12–20]. Water‐only fasting induces an
initial weight loss of approximately 0.86 kg per day, which
gradually declines to less than 0.43 kg per day as the fast pro-
gresses [20, 21]. Recent studies have reported an average total
body weight (BW) reduction of approximately 10% after 10–
14 days of water‐only fasting, along with improvements in blood
pressure and other cardiometabolic health markers [18, 22,
23]. Preliminary data also suggest that post‐fast benefits were
sustained or further improved one year after the intervention
[20]. Moreover, participants reported enhanced palatability and
increased consumption of fruits and vegetables after prolonged
water‐only fasting, which may support dietary changes neces-
sary for sustaining or improving fasting‐induced outcomes [24].

Weight loss during water‐only fasting is primarily driven by
acute adaptive mechanisms, including sodium diuresis, lipol-
ysis, and protein catabolism [25, 26]. Briefly, the absence of
exogenous glucose leads to the reduction of blood glucose and
hepatic glycogen stores, resulting in dynamic changes in
circulating hormone concentrations, such as reduced insulin
and leptin and increased cortisol, along with increased lipolysis
and free fatty acid mobilization [26, 27]. The liver converts
circulating free fatty acids to ketone bodies—primarily β‐
hydroxybutyrate—which serve as alternative fuel for the brain
and most other tissues [26]. Importantly, ketogenesis reduces
the reliance on gluconeogenesis, thereby minimizing protein
catabolism after an initial increase during early fasting [26].
This mechanism may explain the lack of clinically significant
muscle wasting observed during medically supervised, pro-
longed water‐only fasting [13].

Nevertheless, concerns remain that rapid weight loss induced by
prolonged fasting may result in disproportionate reductions in
lean tissue, particularly muscle mass, which in turn may slow
metabolic rate, weaken immunity, and reduce physical strength
[28]. Data on body composition changes during prolonged
fasting are limited [12, 22, 29, 30]. Existing research suggests
that fat‐free mass (FFM) accounts for approximately two‐thirds
of weight loss during prolonged fasting and that FFM rapidly
recovers upon food reintroduction, suggesting that much of the
loss may reflect reductions in glycogen and associated fluid
rather than lean tissue. However, conclusions remain uncertain
due to incomplete data reporting, lack of post‐fast follow‐up,
and the absence of research on adults with overweight or
obesity. Given these inconsistencies, further research is needed
to clarify the long‐term effects of prolonged fasting on body
composition in individuals with excess adipose tissue.

To address this topic, the immediate and sustained effects of
prolonged water‐only fasting followed by a whole‐plant‐food
diet on body composition were assessed by secondary analysis
of dual‐energy X‐ray absorptiometry (DXA) data collected from
overweight or obese adults. The original study found that six

weeks after fasting, participants sustained an 11% reduction in
body mass index (BMI) and abdominal circumference (AC),
alongside improvements in various cardiometabolic health
markers [31].

2 | Methods

This study was a secondary analysis of data collected as part of a
clinical trial (NCT04514146) that was approved by the True-
North Health Institutional Review Board in Santa Rosa, Cali-
fornia (TNHF‐2020‐2VAT; April 2, 2020) and conducted
according to the guidelines of the Declaration of Helsinki. The
main study methods were previously published [31].

2.1 | Study Details

Participants were recruited from patients at a residential fasting
center specializing in inpatient, medically supervised water‐only
fasting and whole‐plant‐food refeeding. Informed consent was
obtained from all participants before enrollment and
throughout the study. Forty participants were enrolled, of which
38 completed the on‐site fasting and food reintroduction pro-
tocol, and the 29 participants presented here completed the full
study protocol [31]. As previously described, eligibility included
males and females aged 40–70 years with a BMI between 25 and
40 kg/m2 and fasting glucose < 7 mmol/L and/or hemoglobin
A1c < 7% who had independently elected to undergo a medi-
cally supervised water‐only fast for at least 10 consecutive days
followed by the standard food reintroduction period of no less
than half the duration of the fast and who were previously
approved to do so by a physician. The exclusion criteria were
active malignancy, active inflammatory disorders, and stroke or
heart attack within the last 90 days.

Upon enrollment, participants attended study visits at baseline
(BL), end of fasting (EOF), end of food reintroduction (EOR),
and follow‐up (FU) at approximately six weeks after the EOR. In
addition to anthropometric, serology, clinical, demographic, and
dietary adherence data collected as previously described [31],
DXA scans were performed during each study visit. At the EOR
visit, participants were provided with basic educational material
on maintaining a whole‐plant‐food diet after returning to their
home environment, but no other post‐fast dietary support was
provided between the EOR and FU visits. Dietary adherence
was measured using a brief dietary screener specific to a whole‐
plant‐food diet free of added salt, oil, and sugar [24]. At FU,
participants reported increased consumption of whole‐plant
foods and decreased consumption of animal foods, dairy prod-
ucts, and added oil compared with BL [31]. All study data were
collected and managed using REDCap electronic data capture
tools hosted at the TrueNorth Health Foundation [32].

2.2 | Prolonged Water‐Only Fasting and Food
Reintroduction Protocol

The prolonged water‐only fasting and food reintroduction pro-
tocols were detailed in the original publication [31]. The fasting
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and food reintroduction protocol was implemented by non‐
research medical personnel at a residential, fasting facility.
Briefly, after being pre‐screened before arrival and, if condi-
tionally approved to water‐only fasting, potential participants
were instructed to prepare by eating a diet of fresh fruits and
raw or steamed vegetables ad libitum for two days prior to
initiating the fast. While fasting, participants were instructed to
consume a minimum of 1.2 L of distilled water per day and limit
their physical activity. Participants were monitored twice daily
by medical personnel, and serology and urinalysis were
measured once weekly and as indicated. The fast was termi-
nated with an established food reintroduction protocol consist-
ing of five phases of gradual food introduction beginning with
vegetable broths and/or fruit and vegetable juices and ending
with an ad libitum diet of cooked and raw whole‐plant‐foods
free of added salt, oil, and sugar with one phase for every 7–
10 days of fasting lasting a minimum of half of the fasting
duration [13]. Fasting lengths varied (see results below) but
were no less than approximately 10 days followed by a food
reintroduction period of approximately five days.

2.3 | Clinical Measurements

Clinical measurements were obtained at BL, EOF, EOR, and FU
by research personnel as previously described [31]. Briefly,
height was measured using a digital wall‐mounted stadiometer.
BW was measured using a digital body weight scale. BMI was
calculated from height and weight. AC was measured at the
narrowest part of the participants' midsection below the lowest
palpable rib cage yet above the top of the hip/pelvic bones using
a tension‐sensitive, non‐elastic tape. Resting SBP and DBP were
measured in the morning after blood collection while in the
seated position and after resting for five minutes using a digital
blood pressure device.

2.4 | Dual‐Energy X‐Ray Absorptiometry (DXA)
Measurements

Participants underwent whole‐body DXA scans (Horizon Wi [S/
N 303354M], Hologic) at BL, EOF, EOR, and FU by certified
technicians. Measurements were taken in the morning after
drinking one glass of water. The interassay coefficients of vari-
ation reported for Horizon Wi were 0.50% and 0.98% for fat‐free
mass (FFM) and fat mass (FM), respectively, and 7.1%, 7.2%,
and 2.83% for visceral adipose tissue (VAT) mass, volume, and
area, respectively [33, 34].

2.5 | Statistical Analysis

Data analysis was performed using R version 4.3.2 [35]. Me-
dians, interquartile ranges (IQR), boxplots, histograms, and
scatter plots were used to understand the data. The analysis
used random intercept linear mixed‐effects models with 95%
confidence intervals (CI) where clinical parameters were the
dependent variables, study visit the main independent variable,
participant ID the grouping variable, and age and sex the control
variables. The DXA and clinical measurements models were

fitted in a Frequentist framework using the ‘lmerTest’ version
3.1.3 R package with confidence intervals obtained from
‘brooms.mixed’ version 0.2.9.4, while the dipstick urinalysis
models were fitted in a Bayesian framework using the ‘brms’
2.20.4 R package with the target average acceptance probability
parameter adapt_delta set to 0.99 due to warnings about
divergent transitions [36–38]. Model diagnostics were assessed
as previously described for models fitted with ‘lmerTest’ and
‘brms’ [20, 31]. When lmerTest model assumptions did not hold
[39], robust score equations [40] with the Satterthwaite degrees
of freedom approximation [41] were employed. Complete case
analysis was used to handle missing data. Regression co-
efficients were considered statistically significant when the 95%
CI or 95% credible interval excluded 0.

3 | Results

3.1 | Participant and Visit Characteristics

This secondary analysis included a subset of male (n = 6) and
female (n = 23) participants (N = 29), with a median (IQR)
baseline age of 62.0 (15.1) years and BMI of 31.1 (6.2) kg/m2,
enrolled in a study investigating the sustained effects of
water‐only fasting followed by a whole‐plant‐food diet on
cardiometabolic health (Table 1) [31]. Median (IQR) water‐
only fasting and food reintroduction lengths were 14 (6)
and 6 (3), respectively. Dipstick urinalysis (n = 11) indicated
that participants had median (IQR) ketone levels of
0.0 mmol/L at baseline and EOR, and 8.0 mmol/L at EOF
(Supporting Information S1: Tables 1 and 2). The FU visit
occurred at a median (IQR) of 45 (5) days after the
completion of treatment, and the median study length was
65 days. As previously reported, total BW, BMI, and AC
decreased significantly by the end of fasting (Table 1, Sup-
porting Information S1: Table 3) [31]. Values increased
minimally during food reintroduction, but overall losses were
sustained for at least the next six weeks with moderate
adherence to a whole‐plant‐food diet (Table 1, Supporting
Information S1: Table 3) [31]. Participants also experienced
sustained reductions in blood pressure, high sensitivity
C‐reactive protein (hsCRP), fatty liver index (FLI), total
cholesterol, and low‐density‐lipoprotein (LDL) choles-
terol [31].

3.2 | Changes in Fat‐Free Mass and Fat Mass

Whole‐body DXA measurements were used to assess body
composition, including FFM, FM, and BMC, at all study visits
(Table 2). These data confirmed that participants lost an esti-
mated −8.8 kg (95% CI: −9.8, −7.7) during the fasting period
(Table 3), accounting for a median 9.8% reduction in total BW
(Supporting Information S1: Table 4, Figure 1A). Participants
regained a minimal but statistically significant amount during
food reintroduction with no additional changes at FU (Table 3,
Supporting Information S1: Table 4, Figure 1A) [31]. There were
no changes in BMC throughout the entire study, and therefore,
changes in total BW presumably derived from FFM and FM
compartments (Tables 2 and 3).
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At EOF, there was a median 13.8% reduction in total FFM
from baseline (Supporting Information S1: Table 4, Figure 1B),
accounting for 74.5% of total BW loss (Supporting
Information S1: Table 5). During the food reintroduction
period, which included whole‐plant foods without added salt,
oil, or sugar, mean FFM significantly increased by an esti-
mated 2.5 kg (95% CI: 1.8, 3.2) (Table 3). This upward trend
continued, and by FU, the mean increase in FFM percent was
an estimated 2.5% (95% CI: 1.8, 3.2) above baseline (Table 3),
and FFM loss accounted for a median 31.7% of total BW loss
(Supporting Information S1: Table 5). At EOF, urine specific
gravity significantly increased, indicating slight physiologic
dehydration, but it returned to baseline by EOR (Supporting
Information S1: Table 1 and 2). There was a slight reduction in
mean lean mass index (LMI) and mean appendicular LMI at
FU, although the values remained within the normal range
(Tables 2 and 3).

At EOF, there was a median 5.7% reduction in total FM from
baseline (Supporting Information S1: Table 4, Figure 1C), ac-
counting for 25.9% of total BW loss (Supporting Information S1:
Table 5). In contrast to FFM, and despite an increase in total
BW, mean FM decreased from EOF to EOR and from EOR to
FU by an additional estimated −1.3 kg (95% CI: −2.0, −0.6) and
−1.8 kg (95% CI: −2.5, −1.1), respectively (Table 3). At FU, there
was a median 14.7% reduction in total FM (Supporting
Information S1: Table 4, Figure 1C), with FM accounting for
66.9% of total BW loss (Supporting Information S1: Table 5). The
median percent change from baseline in estimated VAT mass
followed a similar trend, showing a 7.9% reduction at EOF that
further increased to 15.8% by FU (Supporting Information S1:
Table 4, Figure 1D). Moreover, by FU, the FFM‐to‐FM ratio had
increased, while the android/gynoid ratio had decreased, indi-
cating that participants had proportionately more FFM and less
abdominal fat compared to baseline (Tables 2 and 3).

TABLE 1 | Clinical measurements by visit.

Median (IQR)
BL EOF EOR FU

Height, cm 167.5 (8.0) 167.5 (8.0) 167.5 (8.0) 167.5 (8.0)

Weight, kg 86.6 (14.9) 79.1 (15.1) 81.1 (17.1) 79.9 (16.0)

BMI, kg/m2 31.1 (6.2) 28.1 (6.2) 28.7 (6.3) 29.0 (6.7)

SBP, mmHg 121.0 (20.0) 113.0 (20.0) 110.0 (10.0) 113.0 (12.0)

DBP, mmHg 77.0 (10.0) 81.0 (12.0) 75.0 (8.0) 77.0 (9.0)

AC, cm 100.0 (10.0) 89.7 (9.0) 93.5 (8.1) 94.0 (10.5)
Note: N = 29 total participants; baseline.
Abbreviations: AC, abdominal circumference; BL, baseline; BMI, body mass index; cm, centimeter; DBP, diastolic blood pressure; EOF, end‐of‐fast; EOR, end‐of‐food
reintroduction; FU, follow‐up; IQR, interquartile range; kg, kilogram; m, meter; mm, millimeter; SBP, systolic blood pressure.

TABLE 2 | DXA measurements by visit.

Median (IQR)
BL EOF EOR FU

Total body weight, kg 86.20 (15.2) 79.30 (15.9) 81.40 (15.4) 80.20 (16.5)

Bone mineral content, kg 2.30 (0.4) 2.30 (0.4) 2.30 (0.5) 2.30 (0.4)

Total fat‐free mass, kg 46.20 (13.2) 39.40 (11.3) 41.70 (12.8) 44.70 (13.8)

Fat‐free mass, % 54.60 (5.9) 53.10 (7.5) 55.70 (8.6) 59.10 (8.0)

Total fat mass, kg 34.40 (11.5) 33.60 (12.2) 32.50 (11.7) 31.30 (11.3)

Total fat, % 42.50 (7.2) 43.90 (8.3) 41.10 (9.2) 38.00 (8.4)

Android fat mass, kg 3.30 (1.8) 2.90 (1.5) 2.80 (1.8) 2.80 (1.9)

Gynoid fat mass, kg 5.50 (2.0) 5.50 (1.8) 5.30 (2.0) 4.80 (1.6)

Android/gynoid ratio 1.10 (0.2) 1.10 (0.1) 1.00 (0.2) 1.00 (0.2)

Est. VAT mass, kg 0.93 (0.4) 0.83 (0.3) 0.80 (0.4) 0.78 (0.5)

Est. VAT volume, m3 x 103 0.90 (0.4) 0.90 (0.3) 0.90 (0.5) 0.80 (0.5)

Est. VAT area, m2 x 102 1.80 (0.8) 1.70 (0.7) 1.60 (0.9) 1.60 (1.0)

LMI, kg/m2 16.70 (3.5) 14.30 (3.2) 15.20 (3.5) 15.90 (4.0)

Append LMI, kg/m2 7.10 (1.9) 5.90 (1.5) 6.20 (1.8) 6.50 (1.6)

Bone density, kg/m3 1104.00 (177.0) 1107.00 (183.0) 1115.00 (177.0) 1104.00 (169.0)

FFM:FM ratio 1.30 (0.4) 1.20 (0.4) 1.40 (0.5) 1.60 (0.5)
Note: N = 29 total participants; baseline.
Abbreviations: BL, baseline; EOF, end‐of‐fast; EOR, end‐of‐food reintroduction; Est, estimated; FU, follow‐up; IQR, interquartile range; kg, kilogram; LMI, lean mass
index; m, meter.
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4 | Discussion

This secondary analysis investigated body composition changes
during and after prolonged water‐only fasting. The DXA data
confirmed that participants lost approximately 10% of their total
BW after 14 days of fasting, followed by a 1%–2% increase during
the 6‐day food reintroduction period, and stability throughout
the 6‐week maintenance period [31]. The results supported
previous findings that FFM loss accounted for two‐thirds of total
BW lost during prolonged fasting [30] and that FFM signifi-
cantly increased during the initial period of food reintroduction
[22]. Notably, at the follow‐up visit, FFM% increased above
baseline, whereas FM loss continued at a higher rate than
during fasting, ultimately accounting for nearly two‐thirds of
total BW loss. This indicated that acute FFM loss during pro-
longed fasting was transient, whereas FM loss persisted beyond

refeeding, contributing to favorable body composition outcomes
six weeks after the intervention.

Importantly, weight loss during fasting is primarily driven by
adaptive responses, such as glycogen depletion and sodium
diuresis, which result in slight but physiologically meaningful
dehydration [20]. Given that DXA‐derived FFM measurements,
which include lean mass (e.g., skeletal muscle) as well as bodily
fluids, are also highly influenced by hydration status [42], a
large portion of FFM lost during fasting likely reflects changes
in hydration status rather than lean tissue catabolism. Indeed,
hydration and FFM were both rapidly restored upon food
reintroduction in this study. Moreover, exercise has been re-
ported to attenuate FFM loss in the context of BW reduction and
may aid in FFM recovery if incorporated after the food rein-
troduction period [43, 44].

TABLE 3 | Significance of differences mixed‐effects model on complete cases.

Mean estimates (SE) [95% CI]
EOF ‐ BL EOR ‐ BL FU ‐ BL EOR ‐ EOF FU ‐ EOF FU ‐ EOR

Total body
weight, kg

−8.8* (0.5)
[−9.8, −7.7]

−7.5* (0.5)
[−8.6, −6.4]

−7.2* (0.5)
[−8.3, −6.2]

1.3* (0.5)
[0.2, 2.4]

1.5* (0.5)
[0.4, 2.6]

0.2 (0.5)
[−0.8, 1.3]

Bone mineral
content, kg

−0.0 (0.0)
[−0.0, 0.02]

−0.0 (0.0)
[−0.0, 0.0]

−0.0 (0.0)
[−0.0, 0.0]

−0.0 (0.0)
[−0.0, 0.0]

−0.0 (0.0)
[−0.0, 0.0]

−0.0 (0.0)
[−0.0, 0.0]

Total fat‐free
mass, kg

−6.7* (0.4)
[−7.4, −5.9]

−4.2* (0.4)
[−4.9, −3.4]

−2.1* (0.4)
[−2.8, −1.4]

2.5* (0.4)
[1.8, 3.2]

4.6* (0.4)
[3.8, 5.3]

2.0* (0.4)
[1.3, 2.8]

Fat‐free mass, % −2.2* (0.3)
[−2.9, −1.5]

0.1 (0.3)
[−0.6, 0.8]

2.5* (0.3)
[1.8, 3.2]

2.3* (0.3)
[1.6, 3.0]

4.7* (0.3)
[4.0, 5.4]

2.4* (0.3)
[1.7, 3.1]

Total fat mass, kg −2.0* (0.4)
[−2.7, −1.3]

−3.3* (0.4)
[−4.0, −2.6]

−5.1* (0.4)
[−5.8, −4.4]

−1.3* (0.4)
[−2.0, −0.6]

−3.1* (0.4)
[−3.8, −2.4]

−1.8* (0.4)
[−2.5, −1.1]

Total fat, % 2.0* (0.3)
[1.3, 2.6]

−0.4 (0.3)
[−1.0, 0.3]

−2.8* (0.3)
[−3.4, −2.1]

−2.3* (0.3)
[−3.0, −1.6]

−4.7* (0.3)
[−5.4, −4.1]

−2.4* (0.3)
[−3.1, −1.7]

Android fat
mass, kg

−0.3* (0.0)
[−0.4, −0.2]

−0.4* (0.0)
[−0.5, −0.4]

−0.6* (0.0)
[−0.7, −0.5]

−0.1* (0.0)
[−0.2, −0.0]

−0.3* (0.0)
[−0.4, −0.2]

−0.2* (0.0)
[−0.3, −0.1]

Gynoid fat mass, kg −0.3* (0.1)
[−0.4, −0.1]

−0.5* (0.1)
[−0.6, −0.3]

−0.9* (0.1)
[−1.0, −0.8]

−0.2* (0.1)
[−0.3, −0.0]

−0.6* (0.1)
[−0.8, −0.5]

−0.5* (0.1)
[−0.6, −0.3]

Android/gynoid
ratio

−0.0 (0.0)
[−0.0, 0.0]

−0.1* (0.0)
[−0.1, −0.0]

−0.0* (0.0)
[−0.1, −0.0]

−0.0* (0.0)
[−0.1, −0.0]

−0.0* (0.0)
[−0.1, −0.0]

0.0 (0.0)
[−0.0, 0.0]

Est. VAT mass, kg −0.1* (0.0)
[−0.1, −0.1]

−0.1* (0.0)
[−0.2, −0.1]

−0.1* (0.0)
[−0.2, −0.1]

−0.0 (0.0)
[−0.1, 0.0]

−0.0* (0.0)
[−0.1, −0.0]

−0.0 (0.0)
[−0.1, 0.0]

Est. VAT volume,
m3 x 103

−0.1* (0.0)
[−0.1, −0.1]

−0.1* (0.0)
[−0.2, −0.1]

−0.2* (0.0)
[−0.2, −0.1]

−0.0 (0.0)
[−0.1, 0.0]

−0.1* (0.0)
[−0.1, −0.0]

−0.0 (0.0)
[−0.1, 0.0]

Est. VAT area,
m2 x 102

−0.2* (0.0)
[−0.3, −0.1]

−0.3* (0.0)
[−0.4, −0.2]

−0.3* (0.0)
[−0.4, −0.2]

−0.1 (0.0)
[−0.2, 0.0]

−0.1* (0.0)
[−0.2, −0.0]

−0.0 (0.0)
[−0.1, 0.1]

LMI, kg/m2 −2.4* (0.1)
[−2.6, −2.1]

−1.5* (0.1)
[−1.7, −1.2]

−0.7* (0.1)
[−1.0, −0.5]

0.9* (0.1)
[0.7, 1.2]

1.6* (0.1)
[1.4, 1.9]

0.7* (0.1)
[0.5, 1.0]

Append LMI,
kg/m2

−1.1* (0.1)
[−1.2, −0.9]

−0.8* (0.1)
[−0.9, −0.7]

−0.5* (0.1)
[−0.6, −0.3]

0.3* (0.1)
[0.1, 0.4]

0.6* (0.1)
[0.5, 0.8]

0.4* (0.1)
[0.2, 0.5]

Bone densityζ,
kg/m3

−2.4 (5.7)
[−13.7, 8.8]

−0.2 (5.7)
[−11.4, 11.1]

−2.0 (5.7)
[−13.2, 9.2]

2.3 (5.7)
[−8.9, 13.5]

0.4 (5.7)
[−10.8, 11.7]

−1.9 (5.7)
[−13.1, 9.4]

FFM:FM ratio −0.1* (0.0)
[−0.2, −0.0]

0.0 (0.0)
[−0.0, 0.1]

0.2* (0.0)
[0.1, 0.3]

0.1* (0.0)
[0.1, 0.2]

0.3* (0.0)
[0.3, 0.4]

0.2* (0.0)
[0.1, 0.2]

Note: N = 29 total participants; * Statistically significant result, ζ Used robust linear mixed effects model.
Abbreviations: BL, baseline; CI, confidence interval; EOF, end‐of‐fast; EOR, end‐of‐food reintroduction; Est, estimated; FU, follow‐up; kg, kilogram; LMI, lean mass
index; m, meter; SE, standard error.
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At the follow‐up visit, participants had amedian FM loss of 14.7%
from baseline, and the majority of FM loss occurred during the
food reintroduction and maintenance periods (see Supporting
Information S1: Table 4). In particular, participants experienced a
substantial loss of abdominal fat, represented by significant re-
ductions in android andVAT compartments as well as inAC [31].
Reductions in visceral fat have been strongly associated with re-
ductions in hepatic fat accumulation and enhanced metabolic
function, making VAT loss a key factor in mitigating fatty liver
disease and all‐cause mortality [45, 46]. Further research is
needed to determine whether VAT loss contributed to improved
FLI and other metabolic markers in this population [31]. More-
over, the magnitude of VAT loss reported here is comparable to
that observed with pharmacological and exercise interventions of

substantially longer duration [47], suggesting that the interven-
tionmay be an equally effective ormore time‐efficient strategy for
reducing visceral adiposity.

This study did not investigate the mechanisms underlying
continuedFM loss after food reintroduction or the extent towhich
a whole‐plant‐food diet contributed to this outcome. Neverthe-
less, mechanisms regulating post‐fast lipolysis are unlikely to be
the same mechanisms regulating lipolysis during fasting because
several markers (e.g., cortisol, leptin, adiponectin) active in that
process reportedly returned to baseline once exogenous glucose
was reintroduced [22]. Post‐fast lipolysis also appeared to
continue independently of glucosemetabolism, as this population
experienced a transient spike in insulin and glucose upon food

FIGURE 1 | Median percentage changes from baseline.BL, baseline; EOF, end‐of‐fast; VAT; visceral adipose tissue; EOR, end‐of‐food
reintroduction; FU, 6‐week, follow‐up; error. %, percent
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reintroduction that normalized during the maintenance period
[31]. Future research should examine these questions as well as
whether the continued FM loss observed post‐fasting eventually
stabilizes or factors such as diet composition, physical activity,
and individual metabolic variability further influence long‐term
body composition changes.

There is emerging evidence that prolonged fasting upregulates a
non‐canonical lipolytic pathway in humans [23], which was
recently characterized as a liposomal lipolytic pathway in ro-
dents [48, 49]. Although FGF21 has been strongly linked to
fasting‐induced fat oxidation and energy expenditure in rodents,
it exhibited a delayed response in humans, increasing only on
the 10th day of water‐only fasting, leaving questions as to its
precise function [50]. If FGF21 function is conserved in humans
and remains elevated after food reintroduction, it could play a
role in regulating post‐fast fat oxidation and energy expenditure,
potentially preventing cyclical FM regain. This may explain why
post‐fast FM loss persisted without evidence of ongoing caloric
restriction, increased physical activity, or sustained ketogenesis.
Future research should investigate FGF21 concentrations and
non‐canonical liposomal lipolysis rates after caloric intake
resumes.

This study had several strengths, including the use of DXA for
body composition and VATmeasurements, an in‐patient setting,
which ensured safety and adherence monitoring through clinical
assessment and laboratory evaluations, and an extended follow‐
up period. Nevertheless, the generalizability of these results was
limited by potential selection bias due to recruitment of pre-
dominantly postmenopausal females from a single center, which
may have been exacerbated by the 28% attrition at follow‐up.
Larger andmore diverse populationswouldhelp clarify the role of
demographic and clinical differences in progressive FM loss. The
study also lacked a control group to determine the contribution of
dietary changes to sustained outcomes and follow‐up periods
beyond six weeks to elucidate long‐term effects.

5 | Conclusion

This preliminary analysis provided valuable insights into pro-
gressive body composition changes following prolonged water‐
only fasting and a whole‐plant‐food diet. Fasting resulted in a
median 9.8% reduction in total BW. Initially, FFM loss accounted
for the majority of total BW lost, but it was rapidly restored upon
food reintroduction. In contrast, FM loss continued after food
reintroduction and accounted for the majority of BW lost at FU,
including a median 15.8% reduction in VAT mass. The observed
shifts in FFM and FM highlight the need to distinguish between
acute adaptations, sustained changes, and long‐term health out-
comes. These results warrant further investigation into prolonged
water‐only fasting as a potential strategy for obesity prevention
and cardiometabolic health improvement.
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