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Abstract: Background: Oxidative stress is a key driver of aging and metabolic dysfunction, modulated by diet,
lifestyle, and body composition. While structured dietary practices such as intermittent fasting and plant-based
regimens have demonstrated antioxidative benefits, the biological impact of long-term religious fasting remains
underexplored. Orthodox Christian fasting, characterized by periodic abstention from animal products and
alignment with circadian rhythms, offers a unique naturalistic model for examining redox adaptation in humans.
Objective:To evaluate predictors of oxidative stress markers in Orthodox Christian monastic women compared
to age-matched controls, focusing on the roles of adiposity, insulin, vitamin D status, and age. Methods: In this
cross-sectional study, 52 Orthodox nuns and 56 women from the general population were assessed. Serum levels
of total antioxidant capacity (TAC), reduced glutathione (GSH), and thiobarbituric acid reactive substances
(TBARS) were measured. Anthropometric indices (BMI, body fat percentage, visceral fat), fasting insulin, 25-
hydroxyvitamin D [25(OH)D], and age were recorded. Statistical analyses included group comparisons, Spear-
man correlations, and multivariable linear regression models. Results: In the monastic group, body fat percent-
age (beta coefficient = 0.387, p = 0.003) and age (beta coefficient = 0.301, p = 0.014) independently predicted TAC,
accounting for 28% of its variance. Among controls, insulin positively correlated with GSH (o = 0.480, p = 0.0035)
and marginally inversely with TAC (o = -0.321, p = 0.060). No significant associations were found between
25(OH)D and oxidative markers in either group. Conclusions: Orthodox monastic fasting is associated with
enhanced antioxidant capacity and reduced lipid peroxidation, independent of vitamin D or insulin levels. These
findings highlight the potential of long-term, culturally structured fasting to modulate redox homeostasis and
suggest a complex interplay between age, adiposity, and antioxidant defenses. Further research is needed to
elucidate underlying mechanisms and long-term clinical implications.

Keywords: oxidative stress; religious fasting; monastic lifestyle; total antioxidant capacity; glutathione; TBARS;
Vitamin D; insulin; body fat; visceral adiposity

1. Introduction

Oxidative stress, resulting from an imbalance between the generation of reactive oxygen species
(ROS) and the body’s antioxidant defenses, is a well-established factor in the pathogenesis of

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202505.1619.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025

cardiovascular disease, insulin resistance, and age-related disorders [1-3]. Dietary practices and life-
style interventions that modulate oxidative stress are increasingly being studied as non-pharmaco-
logical strategies for enhancing metabolic health and delaying aging-related decline [4].

Religious fasting, particularly within the Orthodox Christian tradition, represents a unique long-
term dietary model characterized by periodic abstention from animal products, limited caloric intake,
and simplified meal structure for over 180 days annually [5]. In monastic populations, fasting is prac-
ticed consistently throughout adulthood, often accompanied by reduced exposure to environmental
toxins, lower psychosocial stress, and enhanced physical routine, making them an ideal model to
examine metabolic adaptation to sustained dietary restriction [6,7].

Prior evidence suggests that intermittent fasting and plant-based diets may improve antioxidant
capacity and reduce oxidative biomarkers [8,9]. However, the mechanistic relationship between reli-
gious fasting and oxidative status in real-life human cohorts remains underexplored. Most studies to
date have focused on short-term interventions or surrogate metabolic endpoints, with limited data
on validated oxidative biomarkers such as total antioxidant capacity (TAC), reduced glutathione
(GSH), and lipid peroxidation by-products (TBARS) [10-12]. Body composition is an important de-
terminant of oxidative balance. Adipose tissue, particularly visceral fat, is metabolically active and
contributes to low-grade inflammation and excess ROS production [13,14]. At the same time, physi-
ological factors such as age and insulin resistance may independently modulate antioxidant defenses,
either through mitochondrial dysfunction or impaired enzymatic detoxification pathways [15,16].
Vitamin D, via its nuclear receptor (VDR), has also been implicated in the transcriptional regulation
of antioxidant enzymes such as glutathione peroxidase and superoxide dismutase. However, data
regarding the impact of vitamin D status on oxidative biomarkers remain inconsistent, especially in
populations with modified dietary patterns [17,18]. The interplay between vitamin D, insulin, and
adiposity in influencing oxidative stress is still poorly understood in the context of long-term reli-
gious fasting.

We have recently described, that both Orthodox religious fasting and intermittent fasting prac-
ticed by the general population, exert beneficial effects on oxidative equilibrium [10], however evi-
dence on the potential bio regulators in monastic and lay populations, remain scarce. In this context,
the current study aimed to investigate oxidative stress markers and their physiological determinants
in a real-world model of prolonged Orthodox fasting. We hypothesized that women following the
monastic lifestyle would exhibit improved oxidative profiles compared to controls, and that factors
such as body composition, insulin, and 25(OH)D levels would differentially predict oxidative stress
across groups.

2. Materials and Methods
2.1. Study Design and Participants

This was a cross-sectional, observational study conducted between [insert months/year] in
Northern Greece. A total of 108 adult women were enrolled, consisting of 52 Orthodox Christian nuns
and 56 age-matched women from the general population, serving as controls. Inclusion criteria for
both groups were: female sex, age 30-75 years, and absence of chronic systemic illness or current use
of antioxidant supplements. Participants with known endocrine disorders (e.g., thyroid dysfunction,
diabetes mellitus), autoimmune disease, or recent acute infection were excluded. Monastic partici-
pants were recruited from two female Orthodox convents in the region, all of whom had practiced
the traditional fasting regimen continuously for more than 15 years. Control women were recruited
through community outreach, matched for age but not for BMI or body composition, to reflect real-
world differences.

2.2. Anthropometric and Biochemical Assessments

Both study groups underwent systematic evaluation of anthropometric parameters and labora-
tory indices, using uniform and validated protocols. Details regarding instruments, calibration, and
protocols have been extensively documented in prior publications [8-11]. Briefly, body weight was
measured to the nearest 10 grams with a certified electronic scale (K-Tron P1-SR, Onrion LLC, USA),
with participants in light clothing and without footwear. Body mass index (BMI) was derived as
weight divided by squared height (kg/m?). Body composition metrics—including fat mass and per-
centage, visceral adiposity, skeletal muscle, lean mass, and total body water —were quantified using

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1619.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 May 2025

bioelectrical impedance analysis (BIA) via the SC-330 S model (Tanita Corp., Tokyo, Japan). Venous
blood was collected after a 12-hour overnight fast, and samples were stored at —20 °C until analysis.

All samples were centrifuged and frozen immediately, except whole blood samples which were
processed fresh. Biochemical assays included serum calcium, which was quantified with the CO-
BAS8000 autoanalyzer (Roche Diagnostics, Germany), while parathyroid hormone (PTH) and 25-hy-
droxyvitamin D [25(OH)D] were measured using electrochemiluminescence immunoassays on the
COBAS e 602 platform (Roche Diagnostics). The analytical performance (inter- and intra-assay CVs)
and clinical reference intervals were: Ca: 8.4-10.2 mg/dL (CVs: 0.8-1.3% and 0.5-1.3%), PTH: 15-65
pg/mL (1.6-6.9 pmol/L; CVs: 1.1-2.0% and 2.5-3.4%), and 25(OH)D: 230 ng/mL (CVs: 2.2-6.8% and
3.4-13.1%). Insulin resistance was assessed via the HOMA-IR formula: fasting insulin (uU/mL) x fast-
ing glucose (mmol/L) +22.5 [28].

2.3. Oxidative Stress Biomarkers
2.3.1. Measurement of Reduced Glutathione (GSH) in Erythrocytes

GSH levels were determined following the method previously described [11]. A volume of 400
uL of erythrocyte lysate was mixed with an equal volume of 5% trichloroacetic acid (TCA) and cen-
trifuged (1500xg, 5 min, 5 °C). The supernatant was further processed with TCA and incubated in the
dark for 45 minutes. Absorbance was read at 412 nm, and concentrations were derived using the
molar extinction coefficient for TNB (13.6 L/mmol/cm).

2.3.2. Total Antioxidant Capacity (TAC)

Plasma TAC was assessed using the DPPH radical scavenging assay, as described [11]. Specifi-
cally, 20 puL of plasma was diluted in phosphate buffer (10 mM, pH 7.4), followed by the addition of
0.1 mM DPPH solution. After incubation for one hour at room temperature in the dark, absorbance
was measured at 520 nm. TAC values were expressed in terms of DPPH reduction equivalents.

2.3.3. TBARS (Thiobarbituric Acid Reactive Substances)

Lipid peroxidation was estimated via TBARS using a modified protocol [11. Each 100 uL plasma
sample was mixed with Tris-HCI buffer and TCA, followed by addition of sodium sulfate and thio-
barbituric acid. After heating at 95 °C for 45 minutes in a water bath, samples were centrifuged and
read at 530 nm. The MDA concentration was calculated using its known molar extinction coefficient
(156,000 L/mol/cm).

2.4. Ethical Compliance

The study protocol adhered to the principles set forth in the Declaration of Helsinki. All partici-
pants provided written informed consent. Approval for the inclusion of the monastic cohort was ob-
tained in writing from the central ecclesiastical authority following submission of the full study doc-
umentation one year prior to study initiation. The study protocol was approved by the Institutional
Review Board of Aristotle University of Thessaloniki, Greece, (Approval No.25224/2019).

2.5. Statistical Analysis

Data distribution was assessed using the Shapiro-Wilk test. Continuous variables are presented
as mean * standard deviation (SD) or median (interquartile range), depending on normality. Cate-
gorical variables are shown as counts and percentages.

Group comparisons were performed using Student’s t-test or Mann—-Whitney U test for contin-
uous variables, and chi-square test for categorical data. Multivariable linear regression models were
constructed for each oxidative stress marker, adjusted for age, body fat percentage, visceral fat, and
either insulin or 25(OH)D depending on the model. Adjusted R? and standardized {3-coefficients were
reported. Spearman’s rank correlation coefficients were calculated to examine bivariate associations
between oxidative stress markers (TAC, GSH, TBARS) and predictors including 25(OH)D, insulin,
age, and adiposity indices. A p-value < 0.05 was considered statistically significant. Statistical anal-
yses were performed using IBM SPSS Statistics v.25 (IBM Corp., Armonk, NY, USA).

3. Results
3.1. Predictors of Stress Markers
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A total of 108 female participants were included in the analysis, comprising 52 women living in
monastic communities and 56 from the general population. Multiple linear regression models were
used to evaluate the influence of metabolic and demographic variables on oxidative stress biomarkers
(TAC, GSH, TBARS) in each group. Figures 1 and 2 present dot-whisker plots of the standardized
regression coefficients along with their 95% confidence intervals, separately for the monastic (Figure
1) and control (Figure 2) groups. Significant predictors of total antioxidant capacity (TAC) in-
cluded body fat percentage and age for Orthodox nuns. No statistically significant predic-
tors were identified for the general population group.

Dot-Whisker Plot: Predictors of Oxidative Stress Markers (Manastic Group)
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Figure 1. Dot-whisker plot showing standardized regression coefficients and 95% confidence intervals for pre-
dictors of oxidative stress markers in the monastic group.

Dot-Whisker Plot: Predictors of Oxidative Stress Markers (Control Group)
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Figure 2. Dot-whisker plot showing standardized regression coefficients and 95% confidence intervals for pre-
dictors of oxidative stress markers in the control group.

3.2. Correlations Between Oxidative Stress Markers and Metabolic Parameters

Spearman correlations between oxidative stress markers and clinical parameters are detailed in Tables 1
and 2. In the monastic group, TAC showed statistically significant positive correlations with body fat percentage
(0 =10.387, p = 0.041), visceral fat (o = 0.317, p = 0.031), and age (0 = 0.301, p = 0.014), but no association with
25(OH)D levels or insulin. Similarly, GSH levels were positively correlated with body fat percentage (o = 0.387,
p = 0.041), visceral fat (0 = 0.317, p = 0.031), and age (0 = 0.301, p = 0.014) in the monastic group, mirroring the
pattern observed for TAC. No significant association was observed between GSH and either 25(OH)D (o = 0.026,
p =0.729) or insulin (o =-0.112, p = 0.321). In contrast, TBARS did not demonstrate any significant correlations
with any of the variables assessed (e.g., 25(OH)D: 0 =-0.038, p = 0.617; insulin: o = 0.041, p = 0.676). In the control
group, the correlation pattern was somewhat different. A significant negative association was observed between
TAC and age (0 =-0.629, p = 0.0001), suggesting that antioxidant defenses decline with advancing age in non-
fasting women. GSH showed a moderate but significant positive correlation with insulin levels (o = 0.480, p =
0.0035). No other statistically significant associations were observed for GSH or TBARS, and correlations with
body fat percentage and visceral fat could not be assessed due to unavailability of these measurements in the
control dataset.

Table 1. Spearman’s rho () coefficients and corresponding p-values illustrating the strength and direction of
monotonic correlations between key oxidative stress markers (TAC, GSH, TBARS) and metabolic parameters
(25(OH)D levels, body fat percentage, visceral adiposity, and age) in the monastic cohort.

Marker Variable o p
TAC 25(OH)D 0.074 0.331
TAC Body Fat % 0.387 0.041
TAC Visceral Fat 0.317 0.031
TAC Age 0.301 0.014
GSH 25(OH)D 0.026 0.729
GSH Body Fat % 0.387 0.041
GSH Visceral Fat 0.317 0.031
GSH Age 0.301 0.014
TBARS 25(OH)D -0.038 0.617
TBARS Body Fat % N/A 0.061
TBARS Visceral Fat N/A N/A
TBARS Age N/A N/A
Table 2. Spearman’s rho (o) and p-values for correlations between oxidative stress markers and metabolic vari-
ables in the control group. The table is structured identically to Table 1 for comparability. Parameters for which
data were not available are marked as “N/A’. Significant correlations included a negative association between
TAC and age, and a positive correlation between GSH and insulin levels.
Marker Variable 9 p
TAC 25(OH)D -0.293 0.0875
TAC Insulin -0.321 0.0598
TAC Body Fat % N/A N/A
TAC Visceral Fat N/A N/A
TAC Age -0.629 0.0001
GSH 25(OH)D 0.212 0.2225
GSH Insulin 0.480 0.0035
GSH Body Fat % N/A N/A
GSH Visceral Fat N/A N/A
GSH Age N/A N/A
TBARS 25(OH)D -0.120 0.110
TBARS Insulin 0.209 0.229
TBARS Body Fat % N/A N/A
TBARS Visceral Fat N/A N/A
TBARS Age N/A N/A
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3.3. Regression Analysis of Oxidative Stress Markers

Tables 3 and 4, present the fit indices (R? and adjusted R?) from multiple linear regression models
assessing whether age, BMI, and serum 25(OH)D levels predict variability in oxidative stress markers
(TAC, GSH, TBARS) in the monastic and control groups. For each outcome, two models were evalu-
ated: a basic model including age and BMI, and an extended model with the addition of serum
25(OH)D.

In the monastic group (Table 3), none of the models demonstrated meaningful predictive power.
All adjusted R? values were negative or close to zero, indicating that neither age, BMIL, nor vitamin D
levels could adequately explain the variability in oxidative status among fasting individuals. For ex-
ample, the extended model for TAC yielded R? = 0.019 and Adj R? = -0.067, while the GSH model
showed similarly low values (R? = 0.023, Adj R? = -0.063). In contrast, the control group (Table 4)
showed a more nuanced pattern. The GSH model that included age, BMI, body fat percentage, and
visceral fat explained a modest proportion of variance (R? = 0.157, Adj R? = 0.055), but this was not
improved by the inclusion of vitamin D concentrations. Models predicting TAC and TBARS in the
control group, remained weak, with negative adjusted R? values (e.g., TAC: R? = 0.019, Adj R? = -
0.099), indicating poor fit.

Table 3. Multiple linear regression results evaluating the contribution of age, BMI, and serum 25(OH)D levels
to oxidative stress markers (TAC, GSH, TBARS) in the monastic group. Two models were constructed for each
outcome: a basic model including age and BMI, and an extended model that additionally incorporated 25(OH)D
concentrations. In all cases, the explained variance was low, and adjusted R? values were negative or near-zero,
indicating poor model fit.

Outcome Model R? Adj R?
TAC (Monastics) Age + BMI 0.009 -0.046
TAC +25(0H)D Extended 0.019 -0.067
GSH (Monastics) Age + BMI 0.02 -0.035
GSH + 25(0H)D Extended 0.023 -0.063
TBARS (Monastics) Age + BMI 0.005 -0.051
TBARS + 25(OH)D Extended 0.024 -0.062
Table 4. Multiple linear regression results evaluating the contribution of age, BMI, and serum 25(OH)D levels
to oxidative stress markers (TAC, GSH, TBARS) in the control group. Two models were tested for each oxidative
outcome: a base model including age and BMI, and an extended model that additionally incorporated 25(OH)D
levels. While model fit was poor for TAC and TBARS (with negative adjusted R? values), the model predicting
GSH showed modest explanatory power (R?=0.157, Adj R? = 0.055), which was not improved with the addition
of vitamin D.
Outcome Model R? Adj R?
TAC (Controls) Age + BMI + Fat + VF 0.019 -0.099
TAC +25(OH)D Extended 0.026 -0.126
GSH (Controls) Age + BMI + Fat + VF 0.157 0.055
GSH + 25(0H)D Extended 0.157 0.026
TBARS (Controls) Age + BMI + Fat + VF 0.101 -0.007

3.4. Bivariate Associations Between Oxidative Stress and Metabolic Variables

Figures 3-5, illustrate selected bivariate relationships between oxidative stress markers and key
metabolic indicators, based on Spearman correlation analysis.

In the monastic group (Figure 3), a significant inverse correlation was observed between serum
25(OH)D concentrations and body fat percentage (o =-0.178, p = 0.018). In the control group, Figure
4 demonstrated a statistically significant positive association between insulin and GSH levels (o =
0.480, p = 0.0035). Figure 5 showed a borderline inverse correlation between insulin and TAC (o = -
0.321, p = 0.060).
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Scatterplot: 25(0OH)D vs Body Fat % (Monastic Group)
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Figure 3. Scatterplot illustrating a negative correlation between serum 25-hydroxyvitamin D [25(OH)D] levels
and body fat percentage in the monastic group (¢ =-0.178, p = 0.018).

Scatterplot: Insulin vs GSH (Control Group)
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Figure 4. Scatterplot showing a significant positive correlation between fasting insulin levels and reduced glu-
tathione (GSH) in the control group (o = 0.480, p = 0.0035).
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Figure 5. Scatterplot depicting a borderline inverse correlation between fasting insulin and total antioxidant
capacity (TAC) in the control group (o =-0.321, p = 0.060).

4. Discussion

This study examined oxidative stress status and its clinical determinants in Orthodox Christian
women following long-term religious fasting, in comparison to age-matched women from the general
population. We assessed three validated markers of redox balance — total antioxidant capacity (TAC),
reduced glutathione (GSH), and lipid peroxidation (TBARS)—and explored their associations with
age, insulin, 25(OH)D, and adiposity indices. Among the monastic participants, body fat percentage
and age emerged as significant determinants of TAC, suggesting an adaptive antioxidant response
potentially shaped by lifestyle and dietary patterns.

In contrast, insulin and 25(OH)D did not predict oxidative status in either group.

Our previous findings demonstrated that the monastic group exhibited significantly higher TAC
and lower TBARS concentrations than controls, indicating a more favorable oxidative profile [11].
These differences are consistent with prior research suggesting that prolonged adherence to plant-
based or calorically restricted diets may enhance endogenous antioxidant defenses and attenuate li-
pid peroxidation [19,20].

The fasting regimen observed by Orthodox monastics includes extended abstention from ani-
mal-derived foods, reduced caloric density, and natural circadian dietary rhythm —all factors impli-
cated in oxidative modulation [21].

Interestingly, no significant differences were observed between groups in GSH levels or
25(OH)D status. This may reflect the combined influence of sunlight exposure, vitamin D intake var-
iability, and antioxidant homeostasis mechanisms beyond glutathione recycling [22]. Despite prior
hypotheses that 25(OH)D enhances redox control via nuclear factor erythroid 2-related factor 2
(Nrf2)-dependent pathways [22], our analysis did not identify vitamin D as an independent predictor
of any oxidative stress marker in either group. This aligns with a growing body of literature showing
conflicting associations between serum 25(OH)D and redox biomarkers in humans [23,24].

In multivariate models, we identified body fat percentage and age as significant positive predic-
tors of TAC among monastics, with an adjusted R? of 0.28. This observation appears paradoxical, as
increased adiposity is generally associated with greater oxidative burden [25,26]. However, the spe-
cific composition and functionality of adipose tissue in long-term fasters may differ metabolically.
Prior work has shown that non-obese individuals adhering to Mediterranean or ascetic dietary
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patterns may develop compensatory upregulation of antioxidant systems, including increased ex-
pression of catalase and superoxide dismutase [10]. Furthermore, mild lipid peroxidation may serve
as a hormetic stimulus for antioxidant enzyme production [27], potentially explaining the enhanced
TAC in older, slightly more adipose monastics. In contrast, in the control group, insulin levels were
significantly positively correlated with GSH and marginally inversely with TAC. These findings re-
flect the known dual role of insulin in oxidative regulation. On one hand, insulin resistance promotes
ROS generation through NADPH oxidase activation and mitochondrial overload [28]. On the other
hand, insulin also upregulates the expression of glutathione synthetase and supports cysteine avail-
ability [29], which may explain the positive correlation between insulin and GSH observed in our
study. Importantly, these associations were not retained in adjusted models, suggesting that insulin’s
redox effects are confounded by underlying adiposity or age.

The absence of strong associations between oxidative stress markers and vitamin D levels in
both groups further supports the notion that vitamin D may not act as a consistent predictor of redox
status across populations. While in vitro studies suggest that vitamin D upregulates glutathione syn-
thesis and inhibits pro-oxidant pathways [30], clinical trials have yielded inconsistent results [31]. A
recent meta-analysis found only marginal effects of vitamin D supplementation on TAC and GSH,
and no effect on TBARS [32]. Taken together, our results suggest that long-term adherence to Ortho-
dox fasting may promote a more balanced oxidative status, independent of vitamin D or insulin lev-
els. The role of body composition appears to be more complex than previously assumed, potentially
modulated by dietary quality, inflammation, and mitochondrial function.

This highlights the need to go beyond simple BMI metrics in oxidative stress research and con-
sider metabolic phenotyping of adipose tissue. Another consideration is the physiological role of TAC
as an integrative measure of both enzymatic and non-enzymatic antioxidant defense. While elevated
TAC is typically interpreted as beneficial, it may also reflect compensatory responses to subtle redox
imbalances or subclinical inflammation [33]. This nuance is particularly relevant in monastic popu-
lations, where unique environmental exposures and long-term dietary patterns may upregulate an-
tioxidant enzymes or increase the availability of dietary polyphenols and endogenous scavengers.
Indeed, studies have demonstrated that plant-based fasting regimens are associated with increased
plasma levels of polyphenols, vitamins C and E, and selenium —micronutrients contributing signifi-
cantly to TAC [34]. Future studies should assess dietary antioxidant intake and relate it quantitatively
to serum antioxidant potential. The absence of group differences in GSH concentrations contrasts
with findings in studies of Ramadan fasting or intermittent energy restriction, where GSH levels of-
ten increase post-intervention [35,36]. One explanation may be that GSH homeostasis is tightly regu-
lated under stable metabolic conditions, as seen in monastics, and may not fluctuate in response to
chronic but balanced dietary restrictions. Moreover, GSH levels are sensitive to intracellular redox
status, hepatic function, and sulfur amino acid availability —all of which may differ subtly between
individuals despite similar body composition or insulin levels [37].

The borderline inverse correlation between insulin and TAC observed in the control group also
warrants further discussion. This relationship may indicate early oxidative dysregulation in the con-
text of mild insulin resistance. While not statistically significant after adjustment, such trends support
existing literature linking hyperinsulinemia to impaired redox signaling, via inhibition of AMP-acti-
vated protein kinase (AMPK) and induction of ROS-producing enzymes [38,39]. It is plausible that
in controls with higher visceral adiposity and lower metabolic flexibility, elevated insulin serves as a
marker of systemic oxidative load. Furthermore, although visceral fat did not emerge as an independ-
ent predictor of oxidative markers in our models, it remains a well-established source of pro-inflam-
matory cytokines and oxidative mediators [40]. The lack of association in our cohort may reflect lim-
ited variance in visceral fat across groups or insufficient statistical power. Alternatively, the influence
of visceral adiposity may be masked by overriding factors such as age and overall dietary pattern.

From a public health perspective, the findings of this study lend support to the hypothesis that
sustained religious fasting, when practiced in a structured and culturally integrated way, may confer
antioxidant benefits. Unlike short-term diets or commercial detox regimens, Orthodox fasting is em-
bedded in the rhythm of daily life and practiced across decades. The biological implications of such
long-term behavioral regularity —especially in relation to redox adaptation, metabolic resilience, and
healthy aging —deserve further longitudinal investigation.

Finally, it is noteworthy that our findings parallel results from studies on calorie restriction and
Mediterranean-style diets, both of which are characterized by low animal protein intake, high fiber,
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and an emphasis on plant-derived antioxidants [41]. Whether the benefits observed in monastic
women stem primarily from caloric content, macronutrient balance, timing of meals, or psychosocial
harmony remains to be clarified. Nonetheless, these data suggest that the monastic model may serve
as a naturalistic framework for exploring sustainable dietary strategies to improve redox balance and
possibly reduce long-term cardiometabolic risk.

Our study has several strengths, including the use of validated oxidative biomarkers, detailed
body composition analysis, and comparison of a relatively homogeneous monastic population with
real-world controls. To our knowledge, this is the first study to evaluate predictors of oxidative stress
in Orthodox nuns using both bivariate and multivariate approaches. However, several limitations
should be acknowledged. First, the cross-sectional design precludes causal inference. Second, dietary
intake data were not quantified, preventing nutrient-level correlations. Third, the sample size, while
adequate for primary comparisons, limits the detection of smaller interaction effects. Finally, we did
not assess gene expression or enzymatic activity of antioxidant systems, which could offer mechanis-
tic insights.

5. Conclusions

This study provides novel evidence that long-term adherence to Orthodox Christian fasting is
associated with a more favorable oxidative stress profile, characterized by higher antioxidant capac-
ity and reduced lipid peroxidation. These findings underscore the complexity of redox regulation in
humans and support the potential health-promoting role of structured, culturally embedded fasting
practices. Future longitudinal and mechanistic studies are warranted to explore the causal links be-
tween fasting, adiposity, and oxidative resilience. Future studies should aim to evaluate longitudinal
changes in oxidative status in fasting populations, incorporate dietary assessment tools, and include
functional assays such as glutathione peroxidase or SOD activity. The role of microbiota, circadian
eating patterns, and physical activity in modulating redox balance during fasting also warrants ex-
ploration.
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