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Abstract

Purpose of review Since the early development of human societies, religious beliefs, and practices has been integral to their
identity, culture, and social structure, traditions are influenced by the area, era, and culture wherein they developed. Some
religions offer advice on behavioral and diet modifications as strategies to fortify the body, purify the spirit, and elevate
consciousness. This review is an attempt to compare different practices, describe the health benefits and risks of fasting, and
reconcile these age-old recommendations with practical modern life.

Recent findings Research to clarify and quantify the impact of these dietary modifications is challenging due to the variability in
recommendations among various religions and in day-to-day practices.

Summary Most religions share common goals of well-being, body-mind integration, and spiritual attainment. Historically, the
transformational power of fasting periods has been appreciated, but there is still much to discover about the underlying beneficial

physiologic mechanisms of fasting in preventing and treating metabolic diseases.

Keywords Religious fasting - Caloric restriction - Orthodox fasting - Islam - Buddhism - Judaism - Hinduism - Daniel Fast

Introduction

Religions have different beliefs, rituals, and practices accord-
ing to the culture, historical time, and geographical area from
which they emerged. Most religious beliefs have a shared goal
to fortify the body, mind, and spirit. Among the many aspects
of the world’s religions, pathways regarding behavioral and
diet modifications have been recommended and vary from
seasonal fasting, to specifications in the selection of foodstuffs
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to be consumed or avoided, to prescriptions on proper han-
dling of foods for human consumption. Historically, there has
been significant focus on and appreciation of the physical and/
or spiritual benefits of periods of fasting.

The practice and interpretation of fasting vary widely. In
general, it is considered a limitation on or absence of food
consumption for a specified time period, which promotes the
use of the body’s energy reserves as a primary fuel source
without inducing starvation or malnutrition [1].

Although science and medicine have sought to clarify and
quantify the real health benefits and/or potential risks of these
diet modifications, studying them has proved to be difficult,
owing to variabilities in the recommendations among reli-
gions and extreme differences in daily practices [2¢]. This
review is an attempt to explore the different practices, describe
the health impact of fasting, and reconcile these age-old rec-
ommendations with practical modern life.

Origins and Significance of Fasting
in Religions

Fasting has been a common element of the various religious and

spiritual practices of the world for millennia. In Christianity, it is
one of the seven ancient practices or disciplines, historically
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rooted in Judaism [3], traditionally practiced during Lent in prep-
aration for the celebration of Easter; in Islam, fasting is practiced
during Ramadan, a month-long period which commemorates the
first revelation of the Quran to Muhammed, and similarly culmi-
nates in a celebratory commemoration. Among eastern religious
practices, fasting can be found in Buddhism, Hinduism, Jainism,
Taoism, and many more.

Historical references to fasting are found in the Old
Testament, in the book of Exodus, where Moses undertakes
a 40-day fast, and in the New Testament, where Jesus fasted
for 40 days in the wilderess after being baptized by John in
the Jordan River [4]. Yom Kippur has a highly spiritual aspect
called Teshuva (Returning to the Creator in repentance) as its
highest aim and achievement. In Islam, Muhammed under-
took fasting as a form of prayer to Allah, and Buddha, al-
though he later renounced extreme ascetic practices, under-
took radical periods of fasting as part of his quest for
Enlightenment [3].

There are, of course, doctrinal and philosophical differ-
ences among the various religions and spiritual paths of the
world, but ultimately, their common goals revolve around
freeing man from all forms suffering, be they physical, mental,
or spiritual, and attainment of a positive goal, whether it be a
“Heavenly after-life” or “Heaven on Earth” [5]. Most religions
employ fasting as a means of purification, as an aid to con-
templation, and as a method to attain an ultimate freedom.

What Is Nutritional Fasting and How to Best
Achieve Its Beneficial State?

During a prolonged fasting period with limited availability of
carbohydrates, a change in energy source is required, which
induces metabolic changes like increased gluconeogenesis
and increased oxidation of fats resulting in increased produc-
tion of ketone bodies. Interesting evidence suggests that the
fasting-induced protein breakdown is not random, but rather
an organized process via a complex molecular network that
includes AMPK, SIRT1, FOXO, and mTOR interaction,
which induces autophagy modulation, focused on destroying
unnecessary and potentially dangerous proteins such as abnor-
mal cells and auto-antibodies [6¢°, 7]. These metabolic chang-
es can be obtained at different levels with several dietary mo-
dalities like caloric restriction (CR), alternate-day fasting
(ADF), dietary restriction (DR), and the recently described
fasting-mimicking diet (FMD).

CR implies a prolonged 20-40% reduction in daily kilo-
calorie (kcal) intake without changing the content or source of
micro/macronutrients. It has been associated with improve-
ment in metabolic profile [§], cardiac performance [9], and
delaying the onset of autoimmune and degenerative diseases
[10]. CR is the only intervention proven to extend life-span
and health-span in mammalian models [11].
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ADF is practiced as intermittent periods of limited/absence
of food and water consumption, followed by periods of unre-
stricted food ingestion. ADF has been associated with reduc-
tion in blood pressure and increased insulin sensitivity, as well
as decelerating the onset of metabolic diseases [9] [12].

DR is a reduction in the intake of a specific macronutrient
(carbohydrate, protein, lipid) with no reduction in total kcal
intake. Only protein restriction has demonstrated increased
life-span in rats’ models [13].

FMD is a CR-DR diet (500 kcal/day) based on low protein
and carbohydrate consumption, rich in fats, and applied in inter-
mittent periods (typically from 5 days to 3 weeks) induces lower
glucose and higher ketone body levels. FMD has been shown to
trigger specific cell regeneration in animal models [14].

For Various Religions, What Are the Different
Approaches to and Significance of Fasting?
Are There Any Health Benefits

Beyond the Spiritual Benefits of Fasting?

Religious fasting (RF) varies and may dictate specific restric-
tions like the kinds of food and beverages to be consumed
(Yom-Kippur), the timing (continuous vegetarian Buddhist
or intermittently Islamic Ramadan fasting), or the season (dur-
ing Nativity, Lent, and the Assumption for Greek Orthodox
Christians), but in general, RF comprises different levels of
CR and DR [15]. CR is associated with enhancement of men-
tal acuity, but RF aims at purging the soul and body, aiming
for spiritual attainment [2] (see Table 1).

Due to global migration, cultural and religious rituals have
expanded in the world, potentially affecting a greater percent-
age of the population. Physicians may be unaware of their
patients’ actual practices and lack information on potential
effects on their health. In part, the difficulties in understanding
the impact of RF on human health are related to inconsistency
in the available evidence and variability in practices. Although
the mechanism of action may be unclear, there is a perceived
benefit for well-being and a positive effect on metabolic and
cardiovascular diseases [2].

Studies on non-religious fasting have focused primarily on
short- versus long-term nutritional effects after partial versus
complete fasting [16] and on the consequences in acute or
chronic diseases. [17]. Its benefits appear related to the induc-
tion of autophagy, an innate cellular process characterized by
the breakdown of damaged or “unnecessary” cell components
during the period of scarcity, then recycling them to rebuild
necessary proteins and yield an energy source to the cell. A
possible benefit during the refeeding period has been de-
scribed, with a transitory increase in number and function in
hematopoietic and mesenchymal stem cells, possibly decreas-
ing the age-linked “immunosenescence” process and playing



Curr Nutr Rep

oedun yireoy 21oy) pue soonoeld Surjse] SNOISIAI JUSIIIP U0IM)Aq uosLredwo))

pawodar suoN

pauodar SuoN

uoneIPAYSP oY
S)E)S O1JRISOAUWOY UI JOIRO [BHUNIOJ

pauodar SuoN

pajou useq
QAR S}09JJ0 9SIOADE UA0Id IoYI0 ON

SajewI[d J0Y

ur A[reroadso uoneIpAyap pue WAyl

UBIPEOIID Ul S20URGINISI(] "SO1oqeIp Ul
soposido o1uuaaA[30dAY Jo ysu pasearou]

SOUIOJINO JB[NISBAOIPILD
PuE 91A]01)I9[0 UO J09JJO [BIUSWILIP ON.

soonoerd A1ejarp uo paseq pasodoid
U09q Sy WoISAS QNI PIoULyUL

Answodoxyiue Apoq pue
A)ISUSp [RISUIL SUOQ U0 JOJJO ON.

S)09J0 [[eay] JueoyTusis sonpoid
jou et UOHEIND JI0YS ‘PAJLI0}-[[OM

(u1301d 2AORAI-) puR “Y[-VINOH

‘S[OAQ] UI[NSUI FUNSE] ‘BIUAIAIS JoMO])
SISLISOWOY 9509N[F UI 9SBAIOUI JUBDLIUTIS

amssaxd poo[q J1[0)SeIp pue J1[0ISAS

‘[0101S9[OYI-T('T ‘[0I2ISI[OYD [B}0) PAIIMO]

10930 A10jeUItR[JUI-IUR [qQISSO
S[OAQ] 9500n[3 pue dyoxd
pidi] “xapur ssew Apoq U0 UTBWaI
syoedur Jea[oun ‘ejep SnOdUSF0INAH

SISE)SOaWOY
asoon|3 pue pidi] uo syyouaq reumdo

syonpoid pooy

pauyal pue ‘uozoiy ‘passacoid Aysiy
‘parJ002IIA0 ‘PaUdLI-IOAO JO SOUBPIOAY
PALIBA QI SUONOLYSAI ATRIdl(]

pooj passaooid Jo syunoure

931e] pue ‘[oyooe ‘(SA9] pue

UeSE ‘SOAID UOIUO YS[om ‘OI[1es)
so[qe1a5oa JueSund Jo douepIOAY

syonpoid A1ep pue
JedW SUIPN[OXI JAIP ULLIEIIFIA [eo1dA],

Surddoys ‘3unood ‘Suratp

SHHOM JO JOUURWI OU (1M SOLINXN|
pue SHOJWod [ed1SAYd WO UonUISqy
U G 1O pawNSuod SI JULIP JO POOJ ON.

[OYOJ[E puE ‘QUIdLed

‘STULIOAR[J ‘SIOUOJOOMS ‘SOATIBATISAId

‘SOAI)IPPE POOJ ‘SAJBIPAYOQIED PaUljol
‘syonpoid [ewrue Jo uondwnsuod oN

Spaas pue ‘sjnu ‘surerd

J[oyM ‘SoWINJI[ ‘SO[qeIOFAA ‘SynIy
Sk Yons Yejul PooJ UeLIe}doSoA 10MmS

1OSUNS 0} UMEP WOIJ POMO[[E JOU dIe

Sunjows pue ‘spimbi| I19Y10 10 IojeMm ‘pO0,]

pawnsuod are synu

PUE ‘S[E2I0 ‘S)INIJ ‘SI[qeI0TA ‘preaIg
[oyoo[e pue ‘sponpoid

Arrep “eowr ‘s330 woxy uonudsqe Areq

payroads J0N

TN | A7

[epyStu 1oye
SpUS PUE JosUNS 210J0q SUISAq Ise,]

4 Gz Sunse|

Iepua[ed MIIQIH A} JO Ypuour
IUOASS o) Jo Aep ypual—inddry] wox

Iedk oy Jo oun

Aue e (SKep 9ANIASU0D [T

JIoj paonoerd A[uouruod jsou)
TedK/sAep 1810} () 03 ()] WOI]

uswom FuIpady

jsealq Jo jueudard 1 A[jesruoIyo
‘A[OPTe ‘uaIp(Iyd uonduwaxy

JTepuo[es OIWe[s]

dy} JO yiuows Jeun| yuIu oY) SuLmnp

SULLINDO0 ‘U $[—[ Sunsej uedw
YIm SABp ()—87 Sunse[—uepeuwrey
Tedk/skep 00z—081 Sunsej (g0l
jsngny ur skep ¢—uondunssy
19)seq 0} Joud sAep gy—Iuo]
seunsuy)) 0} Joud skep 0p—ANIANRN

wsmpury

wsiyppng

wisrepng

158 [orueq

we|s|

UBNSLIYD) XOPOUMQ) Y910

SEN|

Syjouayg

wIa

donoexd Sunseq

uoigiey

uor3ija1 Aq seonoeld Junsey Jo 9[qey oaneredwo))

L 31qeL

pringer

Qs



Curr Nutr Rep

a role in re-setting the immune system and modulating the
inflammatory process [11] [18].

Most trials on RF have been done in Buddhist, Christian, and
Muslim populations. The prolonged fasting periods potentially
have a more significant impact on health, body weight, cardio-
metabolic risk markers, and oxidative stress parameters [2¢].

Greek Orthodox Christian

Orthodox fasting (OF) is a seasonal fast practiced during
Nativity, Lent, and the Assumption [15] and consists of daily
abstention from dairy products, eggs, and meat and from fish
and olive oil on Wednesdays and Fridays. During OF, practi-
tioners consume bread, fruits, vegetables, nuts, and seafood
[19]. OF collectively comprises 180-200 fasting days per
year, 40 days prior to Christmas (Nativity Fast), 48 days prior
to Easter (Lent), and 15 days in August before the
Assumption, plus additional single fasting days like Eve of
Epiphany [15]. During OF, other restrictions include con-
sumption of alcohol which is not allowed [15].

OF is considered a CR and DR, resembling the
Mediterranean diet, which has been associated with longevity
and low prevalence of cardiovascular diseases [10]. Studies
have shown that OF periods are characterized by decreased
total energy and fat intake, increased carbohydrate and fiber
consumption, and conflicting data regarding protein intake,
but generally with optimal lipid and glucose homeostasis
[20]. Fasting periods are practiced consistently, well-tolerated,
without detrimental changes in electrolyte balance or cardio-
vascular diseases [21].

There are limited publications regarding the impact of OF
on human health [22], but it bears mentioning that it is a
consistent diet pattern, with reliable adherence, considered as
a Mediterranean diet, and practiced long enough to warrant
investigative research due to its real potential physical effects.
Studies have shown that practicing the OF for about 1 year
induces a significant decreased intake of total energy
(1180 kcal), protein ({4%), and fat (|7%), all P<0.05 [23],
with a significant reduction in total cholesterol (]12%), LDL
(J16%), and BMI (| 1.4%) [22]. When comparing Orthodox
monks who consumed RD versus NRD, similar metabolic
profiles were observed; additionally, monks practicing RD
obtained appropriate cardiometabolic, calcium, and insulin
resistance homeostatic model assessment (HOMA-IR) [24],
without proven life-span extension. D and high parathyroid
hormone levels were observed, and normal serum calcium
levels were maintained [22].

The benefits of the recurrent OF cycles may be compared
with the ADF regime, with the main difference being in type
and amount of food consumed. This fasting pattern features ab-
stention from meat, dairy products, and alcohol, carrying poten-
tial health benefits related to prevention of degenerative disease
and longevity as seeing in animal models [11] [7]. Nevertheless,
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there is no significant information regarding impacts of OF in
high-risk populations like children, pregnant and breast-feeding
women, or patients with chronic metabolic diseases.

Islamic Ramadan

Muslims fast from sunrise to sunset during the ninth lunar
month of the Islamic calendar (Hijra), the month of
Ramadan. During this period, food and drink are prohibited
during the daylight hours; the fast is broken by taking two
unrestricted meals (after sunset and before dawn). It is an
intermittent fast, consisting of alternating fast and feast pe-
riods [15]. Children, elderly, chronically ill, pregnant or
breastfeeding women, and travelers of long distances are
exempted. Adults can make up missed days at other times of
the year or during their lifetime [15].

The duration of the fasting is variable since Hijra is a lunar
calendar and Ramadan lasts 29-30 days, falling at different
times in the seasonal year over a 33-year cycle. Mean fasting
lasts 12—14 h, but it can extend to 18-22 h in extreme latitudes
[25]. During the Ramadan fasting, abstention from tobacco
and caffeine is recommended as part of this cultural belief.

This month-long intermittent fast has been well studied, but
physiologic conclusions are difficult to draw due to significant
differences in kcal and macro/micronutrient intake during the
refeeding period according to region and culture. Most studies
indicate a positive effect on body composition and metabolic
profile [26], but there are heterogeneous results about quality
of fat [27] and fiber consumption [27]. Vitamin and mineral
consumption appear unchanged [28]. Reports show no signif-
icant adverse effects of Ramadan fast on healthy or vulnerable
populations like stable cardiovascular patients [29].
Nonetheless, this dietary regimen could theoretically lead to
overeating, imbalanced macronutrient intake, and an in-
creased risk of hypoglycemic episodes in diabetic patients.

Ramadan is the most investigated RF, but there is little
consensus regarding its effects on health outcomes due to
the variability and inconsistency in the length of fasting pe-
riods and the quantity and quality of re-feeding periods. Other
confounders are heterogeneity of the populations and detri-
mental habits like smoking, excess alcohol consumption,
and the presence of chronic disease [15].

As a dietary practice, Ramadan fasting is similar to ADF,
with intermittent fast and feast periods, with one significant
difference being water consumption, which is forbidden for
Muslims during the daily fast, and permitted at all times under
an ADF protocol. Multiple meta-analyses evaluating Ramadan
fasting effects on different health parameters have been pub-
lished. One meta-analysis including 35 studies found a trend
toward weight loss of 1.2 kg during fasting period, followed by
a significant increase after the refeeding period 0.72 kg. [30]
The greatest reduction was observed in East Asian populations
(J1.56 kg) due to a modest decrease in carbohydrate
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consumption, compared to Western Asians (| 1.24 kg), African
({11.13 kg), and European (]0.64 kg) populations. Although
fasters consumed only two meals daily, total caloric intake
increased during Ramadan fasting (1965 kcal/day) and post-
Ramadan fasting (2372 KJ/day) [30]. Another meta-analysis
[26] evaluating the metabolic impact showed a decreased
LDL and glucose level in post-Ramadan fasting period, with
unchanged total cholesterol and triacylglycerol levels. Some
data suggest significant reduction in insulin ([53%) and
adiponectin (|46%) levels during Ramadan fasting [27]. An
anti-inflammatory effect has been proposed due to a significant
and persistent (up to a month) reduction in cytokines IL-1b, IL-
6, and TNF-a levels (between 57 and 78%) after the intermit-
tent fasting period [31].

In general, most studies indicate that the possible
benefits obtained during Ramadan fasting can be affect-
ed by caloric intake, duration of fast, baseline BMI,
cultural habits, and country of residence (i.e., total en-
ergy and macronutrient intake vary between Saudi and
Indian Muslims). The positive effects are documented
only during the Ramadan fasting period with no studies
evaluating the long-term effects.

The Daniel Fast

This fast, practiced by some Christians, derives from the
Biblical story in which the prophet Daniel resolved not to
defile himself and consumed only vegetables and water for
10 days initially and then for 21 days. The modern-day Daniel
Fast involves ad libitum intake of fruits, vegetables, grains,
nuts, and oil [15]. Typically, followers of the Daniel Fast have
excellent compliance, with their intention being to become
closer to God. The Daniel Fast is commonly practiced for
21 days at any time of the year; periods ranging from 10 to
40 days have been observed. It is considered a DR but is more
stringent than other vegetarian diets, with prohibitions on re-
fined foods, white flour, preservatives, additives, sweeteners,
flavorings, caffeine, and alcohol.

The Daniel fast resembles a vegan diet. Beneficial effects
include reduction in total kcal, protein, and fat intake, with a
favorable lipid, glycemic, and oxidative profile [8], without
affecting mood or satiety [32]. Increases in carbohydrate, fi-
ber, and vitamin C intake have been noted. Adverse effects
have not been reported.

Even though the 21-day Daniel fasting diet does not repre-
sent a religion per se, it merits inclusion in this manuscript
considering the quality of research on it. Each cycle of the
Daniel fast is characterized by a significant reduction in daily
caloric ({250 kcal), protein ({26 g), and fat (|12 g) intake,
which have been related to improvement in health risk
markers [24]. Studies on its impact on metabolic and cardio-
vascular diseases have showed significant reduction in cho-
lesterol, LDL-C, and blood pressure [32], associated with a

meaningful improvement in glucose homeostasis, character-
ized by lower glycemia, fasting insulin levels, HOMA-IR, and
C-reactive protein [24].

The benefits of the Daniel Fast are likely related to CR in
combination with a vegetarian diet, with unknown potential
benefit related to the associated re-feeding cellular regenera-
tion, and unclear impact in terms of long-term benefit of fre-
quent fasting cycles over long periods.

Judaism

Yom Kippur occurs on the tenth day of the seventh month of
the Hebrew calendar, after Rosh Hashanah, the Jewish New
Year, with restriction from eating and drinking, even water. It
is known as the “Day of Atonement” for iniquities of the past
year to prepare for a “Return to God,” as abstaining from the
pleasure of food is meant to improve one’s ability to focus on
repentance. Traditionally, Jewish belief holds that on Rosh
Hashanah, God makes judgment for each one, and on Yom
Kippur, “judgement is sealed” (Talmudic) [33]. Children un-
der age 13 are exempt, and, as per Jewish law, anyone whose
life could be compromised during the fast, in light of uphold-
ing preservation of life (i.e., women in childbirth, diabetics)
[34]. The fast lasts 25 h, beginning before sunset the evening
before Yom Kippur, ending after nightfall the next day. In
Orthodox Judaism, abstentions from physical comforts and
luxuries are considered conducive to spiritual elevation.
Yom Kippur is a complete Sabbath; no manner of work, driv-
ing, cooking, shopping, etc. can be performed on that day.

From the nutritional point of view, this fast is too short to
cause metabolic changes with significant health impacts [35].
Avoiding liquids for 25 h has a potential physiological stress
with immediate potential homeostatic imbalance; on Yom
Kippur, consumption of a shiur (approximately a half mouth-
ful of liquid) is allowed at intervals of between 4 and 9 min
(open to interpretation). If necessary, fasters are allowed 30 cc
food periodically [33].

Very little data is available, but a retrospective review of a
computerized medical database assessed the number of ER
visits in Israel in the 48 h following commencement the
Yom Kippur fast and showed no increase in ER traffic [36].

The Jewish Yom Kippur fast is different from other
fasting practices because there is a complete abstention
from food and water for 25 h [35]. Its immediate potential
side effects are headache, dehydration, and hypoglycemia;
due to its short duration, long-term health impact is un-
likely. The lack of water consumption can cause physio-
logical stress and slow metabolism, with perhaps more
effect regionally, i.e., in hot and dry countries like
Israel. Other effects may include risk of hypothermia,
withdrawal headache in habitual consumers of caffeine,
and nausea.
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Buddhism

Buddhist fasting patterns consist of a typical vegetarian diet,
excluding meat and dairy products (sometimes milk), which is
practiced all year around. The type of food varies among dif-
ferent countries and cultures (e.g., Chinese Buddhists typical-
ly consume milk, whereas Taiwanese consume soybean prod-
ucts) [37] [38]. Data reflecting these variations are not avail-
able. Consumption of five pungent vegetables (garlic, welsh
onion, garlic chives, asant, and leeks), alcohol, and processed
foods are prohibited [2¢].

In general, vegetarian diets have been associated with lon-
gevity and prevention of cardiovascular diseases.
Micronutrient deficiencies are few due to milk consumption.
Studies have shown that even with decreased daily caloric and
calcium intake, decreased bone mineral density was not found
[39]. No significant adverse effects have been found. Further
studies on susceptible subgroups like children, pregnant wom-
en, or diabetic patients are needed.

The typical Buddhist vegetarian diet is considered a RD,
which has been associated with improved longevity. One study
showed that vegan nuns consumed lower caloric intake
(1270 kcal/day) and calcium intake (}330 g/day) without sig-
nificant effect on bone mineral densitometry [39]. Another
study, comparing Buddhist vegetarian nuns with omnivorous
Catholic nuns [37], found normal BMI in both groups, with
better lipid profile in the Buddhists in correlation with the du-
ration of adopting a vegetarian diet. Although both diets ex-
clude meat and dairy products for prolonged periods, no signif-
icant deficiencies in micronutrients (Calcium, Vit E, Vit B,)
were observed [38] [40] [39]. There is a lack of literature on the
impact of this type of fasting in high-risk populations.

Hinduism

Vedic literature (ancient Sanskrit texts, foundational to
Hinduism) upholds the sacred, eternal nature of all life and
states that when life particles interact with material elements,
various events like birth, disease, old age, and death result. In
Rig Veda, desire for health and longevity is expressed in the
Veda sukt: “Pashyem sharadah shatam, Jivet sharadah shatam”
(let me see 100 autumns, let me live 100 autumn). Ayurveda
(traditional, holistic system of medicine in India) advocates
consumption of whole grain foods, fruits, and vegetables and
avoidance of food with low amounts of life energy (prana) like
over-ripened, overcooked, highly processed, frozen, and re-
fined food products [41]. Because the Hindu religion allows
for differing interpretations, foundational philosophical recom-
mendations and dietary restrictions are varied [41].

Although Hindu fasting has millions of adherents, ac-
tual practices are widely varied, making arriving at mean-
ingful conclusions difficult. No adverse effects have been
specifically reported.
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As per the Hindu culture, a harmonious lifestyle that pro-
motes longevity and mental and physical health is advocated.
Ayurveda recommends “swasthya vritta” (positive health),
“dincharya” (daily routine), “ritucharya” (seasonal routine),
diet, exercise and virtuous conduct for positive health [41].
Even though Hindu lifestyle concepts are being followed by
various communities across the world, currently, there are no
studies about the nutritional benefit of this religious practice.

What Are the Risks Associated with Religious
Fasting?

Most RFs are based on daily CR, include a reduction in pro-
tein from animal sources [2¢], and are practiced for extended
periods of time throughout the year [15], representing poten-
tial effects on health status. In long-term fasts, the initial phase
(first week) is characterized by rapid weight loss, weakness,
and high rate of gluconeogenesis, with an initial risk of
hyponatremia and hypokalemia. However, after a metabolic
switch with mobilization and oxidation of fatty acids, nutri-
tional ketosis is achieved and ketones become the primary
energy source for the brain. Hormonal changes during a
sustained fast include falling insulin and T; levels and rising
reverse T; levels. Described medical complications during
long-term fasting include dehydration, postural hypotension,
cardiac arrhythmias, gout, and nephrolithiasis [42].

Can We Reconcile Benefits from Traditional
Beliefs with Modern Life?

Living a religious life is considered by many to be a key in
making life harmonious and complete. RF practices may re-
duce mitochondrial oxidative stress and promote autophagy
which, theoretically, can induce a healthier aging process and
delay/prevent age-associated chronic diseases [43]. In scien-
tific terms, questions arise regarding the conditions required to
attain these benefits. We understand that for RF practitioners,
intentions, and desired benefits are first and foremost spiritual,
yet we wish to clarify the influence of these practices on met-
abolic performance and longevity.

Evidence suggest that strict adherence to CR may slow
aging; delay degenerative, metabolic, and cardiovascular dis-
eases; and reduce tumor growth [44] [14]. However, meal
timing (intermittent fasting), quality of diet (restriction of an-
imal protein intake) [45], and microbiome modulation also
appear to be key players in promoting health and
longevity.[10, 46]. Current challenges are rooted in the diffi-
culty of comparing different RF patterns due to multiple con-
founders; further clinical trials and observational studies are
needed to understand their underlying mechanisms, effects on
metabolism, and impacts in high-risk subpopulations.
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Conclusions

Although RF varies in terms of practices, underlying philoso-
phies, and intentions, many of these religious traditions have
in common a potential benefit for well-being. While fasting
may promote equilibrium between physical, emotional, and
spiritual health, the full metabolic picture of fasting and the
body’s responses to it in terms of health and longevity has yet
to be fully developed.

While RF was not originally performed with the expressed
intention of inducing metabolic and cardiovascular changes,
losing weight, prolonging longevity, etc., with mounting evi-
dence on the health benefits of nutritional fasting, and the
common goal of well-being, both religion and medical science
have an interest in understanding the dynamic metabolic un-
derpinnings of diet, fasting, and the human body.

It is possible that quality rather than quantity of the dietary
intake may be the main driver of beneficial effects attributed to
different religious practices, based on the many favorable met-
abolic changes observed in the Daniel and Orthodox fasters
featuring unrestricted caloric quantity, and the inconsistent
results observed in Ramadan fasters with unrestricted quality
of nutritional choices. Before any physiologic conclusions can
be made, more data is needed to clarify the impact of
prolonged or recurrent fasting periods on health in general.

With recent discoveries suggesting that nutritional modifi-
cations are likely the most significant intervention in promot-
ing vibrant health, disease prevention, and increase life-span,
hopefully, the benefits of promoting these healthy nutritional
modifications, many originating in a religious context, can be
more fully realized for all.

Compliance with Ethical Standards

Conflict of Interest Carla Venegas-Borsellino, Sonikpreet, and Robert
G. Martindale declare they have no conflict of interest.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any of
the authors.

References

Papers of particular interest, published recently, have been
highlighted as:

+ Of importance

*+ Of major importance

1. Boschmann M, Michalsen A. Fasting therapy—old and new per-
spectives. Forschende Komplementarmedizin (2006). 2013;20(6):
410-1. https://doi.org/10.1159/000357828.

Persynaki A, Karras S, Pichard C. Unraveling the metabolic health
benefits of fasting related to religious beliefs: a narrative review.
Nutrition (Burbank, Los Angeles County, Calif). 2017;35:14-20.

10.

12.

13.

14.

15.

17.

18.

19.

20.

https://doi.org/10.1016/j.nut.2016.10.005. This review
summarized the data available in terms of benefits of
different fasting practices on cardiometabolic risk markers.
McLaren B. Finding our way again: the return of the ancient prac-
tices the ancient practices series. USA: Phyllis Tickle; 2008.
McKnight S. Fasting: the ancient practices. The ancient practices.
In: USA: Phyllis tickle; 2010.

Frecska E, Luna LE. Neuro-ontological interpretation of spiritual
experiences. Neuropsychopharmacologia Hungarica : a Magyar
Pszichofarmakologiai Egyesulet lapja = official journal of the
Hungarian Association of Psychopharmacology. 2006;8(3):143—
53.

Longo VD, Mattson MP. Fasting: molecular mechanisms and clin-
ical applications. Cell Metab. 2014;19(2):181-92. https://doi.org/
10.1016/j.cmet.2013.12.008. This manuscript is a complete
review about the effects of different forms of fasting in
multiple health aspects observed in animals and humans.
Canto C, Auwerx J. Calorie restriction: is AMPK a key sensor and
effector? Physiology (Bethesda, Md). 2011;26(4):214-24. https://
doi.org/10.1152/physiol.00010.2011.

Fontana L, Klein S. Aging, adiposity, and calorie restriction.
JAMA. 2007;297(9):986-94. https://doi.org/10.1001/jama.297.9.
986.

Mattson MP, Wan R. Beneficial effects of intermittent fasting and
caloric restriction on the cardiovascular and cerebrovascular sys-
tems. J Nutr Biochem. 2005;16(3):129-37. https://doi.org/10.
1016/j.jnutbio.2004.12.007.

Fontana L, Partridge L. Promoting health and longevity through
diet: from model organisms to humans. Cell. 2015;161(1):106—
18. https://doi.org/10.1016/j.cell.2015.02.020.

PhD. VL. The longevity diet: discover the new science behind stem
cell activation and regeneration to slow aging, fight disease and
optimize weight 2018.

Varady KA, Hellerstein MK. Alternate-day fasting and chronic dis-
ease prevention: a review of human and animal trials. Am J Clin
Nutr. 2007;86(1):7—-13. https://doi.org/10.1093/ajcn/86.1.7.
Pamplona R, Barja G. Mitochondrial oxidative stress, aging and
caloric restriction: the protein and methionine connection.
Biochim Biophys Acta. 2006;1757(5-6):496-508. https://doi.org/
10.1016/j.bbabio.2006.01.009.

Raffaghello L, Lee C, Safdie FM, Wei M, Madia F, Bianchi G, et al.
Starvation-dependent differential stress resistance protects normal
but not cancer cells against high-dose chemotherapy. Proc Natl
Acad Sci U S A. 2008;105(24):8215-20. https://doi.org/10.1073/
pnas.0708100105.

Trepanowski JF, Bloomer RJ. The impact of religious fasting on
human health. Nutr J. 2010;9:57. https://doi.org/10.1186/1475-
2891-9-57.

Tinsley GM, La Bounty PM. Effects of intermittent fasting on body
composition and clinical health markers in humans. Nutr Rev.
2015;73(10):661-74. https://doi.org/10.1093/nutrit/nuv041.
Kjeldsen-Kragh J, Haugen M, Borchgrevink CF, Laerum E, Eek M,
Mowinkel P, et al. Controlled trial of fasting and one-year vegetar-
ian diet in rheumatoid arthritis. Lancet (London, England).
1991;338(8772):899-902.

Brandhorst S, Choi IY, Wei M, Cheng CW, Sedrakyan S, Navarrete
G, et al. A periodic diet that mimics fasting promotes multi-system
regeneration, enhanced cognitive performance, and healthspan.
Cell Metab. 2015;22(1):86-99. https://doi.org/10.1016/j.cmet.
2015.05.012.

Sarri KO, Tzanakis NE, Linardakis MK, Mamalakis GD, Kafatos
AG. Effects of Greek Orthodox Christian Church fasting on serum
lipids and obesity. BMC Public Health. 2003;3:16. https://doi.org/
10.1186/1471-2458-3-16.

Karras SN, Persynaki A, Petroczi A, Barkans E, Mulrooney H,
Kypraiou M, et al. Health benefits and consequences of the

@ Springer


https://doi.org/10.1159/000357828.
https://doi.org/10.1016/j.nut.2016.10.005
https://doi.org/10.1016/j.cmet.2013.12.008
https://doi.org/10.1016/j.cmet.2013.12.008
https://doi.org/10.1152/physiol.00010.2011
https://doi.org/10.1152/physiol.00010.2011
https://doi.org/10.1001/jama.297.9.986
https://doi.org/10.1001/jama.297.9.986
https://doi.org/10.1016/j.jnutbio.2004.12.007
https://doi.org/10.1016/j.jnutbio.2004.12.007
https://doi.org/10.1016/j.cell.2015.02.020
https://doi.org/10.1093/ajcn/86.1.7
https://doi.org/10.1016/j.bbabio.2006.01.009
https://doi.org/10.1016/j.bbabio.2006.01.009
https://doi.org/10.1073/pnas.0708100105.
https://doi.org/10.1073/pnas.0708100105.
https://doi.org/10.1186/1475-2891-9-57
https://doi.org/10.1186/1475-2891-9-57
https://doi.org/10.1093/nutrit/nuv041
https://doi.org/10.1016/j.cmet.2015.05.012
https://doi.org/10.1016/j.cmet.2015.05.012
https://doi.org/10.1186/1471-2458-3-16
https://doi.org/10.1186/1471-2458-3-16

Curr Nutr Rep

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Eastern Orthodox fasting in monks of Mount Athos: a cross-
sectional study. Eur J Clin Nutr. 2017;71(6):743-9. https://doi.
org/10.1038/ejcn.2017.26.

Papagiannopoulos 1A, Sideris VI, Boschmann M, Koutsoni OS,
Dotsika EN. Anthropometric, hemodynamic, metabolic, and renal
responses during 5 days of food and water deprivation. Forschende
Komplementarmedizin (2006). 2013;20(6):427-33. https://doi.org/
10.1159/000357718.

Koufakis T, Karras S, Antonopoulou V, Angeloudi E, Zebekakis P,
Kotsa K. Effects of Orthodox religious fasting on human health: a
systematic review. Eur J Nutr. 2017;56(8):2439-55. https://doi.org/
10.1007/s00394-017-1534-8.

Sarri KO, Linardakis MK, Bervanaki FN, Tzanakis NE, Kafatos
AG. Greek Orthodox fasting rituals: a hidden characteristic of the
Mediterranean diet of Crete. Br J Nutr. 2004;92(2):277-84. https:/
doi.org/10.1079/bjn20041197.

Trepanowski JF, Kabir MM, Alleman RJ Jr, Bloomer RJ. A 21-day
Daniel fast with or without krill oil supplementation improves an-
thropometric parameters and the cardiometabolic profile in men and
women. Nutr Metab. 2012;9(1):82. https://doi.org/10.1186/1743-
7075-9-82.

Leiper JB, Molla AM, Molla AM. Effects on health of fluid restric-
tion during fasting in Ramadan. Eur J Clin Nutr. 2003;57(Suppl 2):
S30-8. https://doi.org/10.1038/sj.ejen.1601899.

Kul S, Savas E, Ozturk ZA, Karadag G. Does Ramadan fasting alter
body weight and blood lipids and fasting blood glucose in a healthy
population? A meta-analysis. J Relig Health. 2014;53(3):929-42.
https://doi.org/10.1007/s10943-013-9687-0.

Khaled BM, Belbraouet S. Effect of Ramadan fasting on anthropo-
metric parameters and food consumption in 276 type 2 diabetic
obese women. Int J Diabetes Dev Countries. 2009;29(2):62-8.
https://doi.org/10.4103/0973-3930.53122.

Rakicioglu N, Samur G, Topcu A, Topcu AA. The effect of
Ramadan on maternal nutrition and composition of breast milk.
Pediatr Int: Off J Jpn Pediatr Soc. 2006;48(3):278-83. https://doi.
org/10.1111/1.1442-200X.2006.02204..x.

Salim I, Al Suwaidi J, Ghadban W, Alkilani H, Salam AM. Impact
of religious Ramadan fasting on cardiovascular disease: a system-
atic review of the literature. Curr Med Res Opin. 2013;29(4):343—
54. https://doi.org/10.1185/03007995.2013.774270.

Sadeghirad B, Motaghipisheh S, Kolahdooz F, Zahedi MJ,
Haghdoost AA. Islamic fasting and weight loss: a systematic re-
view and meta-analysis. Public Health Nutr. 2014;17(2):396-406.
https://doi.org/10.1017/s1368980012005046.

Faris MA, Kacimi S, Al-Kurd RA, Fararjeh MA, Bustanji YK,
Mohammad MK et al. Intermittent fasting during Ramadan attenu-
ates proinflammatory cytokines and immune cells in healthy sub-
jects. Nutr Res (New York, NY). 2012;32(12):947-955. doi:https:/
doi.org/10.1016/j.nutres.2012.06.021.

Bloomer RJ, Kabir MM, Canale RE, Trepanowski JF, Marshall KE,
Farney TM, et al. Effect of a 21 day Daniel Fast on metabolic and
cardiovascular disease risk factors in men and women. Lipids
Health Dis. 2010;9:94. https://doi.org/10.1186/1476-511x-9-94.

@ Springer

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

MBE MN. Yom Kippur—the Jewish Fast In: The review of reli-
gions.. 2018 Islamic Publications, http://www.reviewofreligions.
org/242/yom-kippur-%E2%80%93-the-jewish-fast/. 2009.
Accessed 04/26 2018.

Grenader T, Shavit L. Attitudes to and effects of fasting on Yom
Kippur in cancer patients receiving chemotherapy: to fast or not to
fast on Yom Kippur. J Nurs Educ Pract. 2013;4(1) https://doi.org/
10.5430/jnep.v4nlpl2.

Schuster R. The Science of Yom Kippur Fasting. Haaretz.com,
https://www.haaretz.com/jewish/.premium—1.5303423. 2014.
Accessed 4/26/2018 2018.

Becker M, Karpati T, Valinsky L, Heymann A. The impact of the
Yom Kippur fast on emergency room visits among people with
diabetes. Diabetes Res Clin Pract. 2013;99(1):e12-3. https://doi.
org/10.1016/j.diabres.2012.10.005.

Lee Y, Krawinkel M. Body composition and nutrient intake of
Buddhist vegetarians. Asia Pac J Clin Nutr. 2009;18(2):265-71.
Chen CW, Lin YL, Lin TK, Lin CT, Chen BC, Lin CL. Total
cardiovascular risk profile of Taiwanese vegetarians. Eur J Clin
Nutr. 2008;62(1):138—44. https://doi.org/10.1038/sj.ejcn.1602689.
Ho-Pham LT, Nguyen PL, Le TT, Doan TA, Tran NT, Le TA, et al.
Veganism, bone mineral density, and body composition: a study in
Buddhist nuns. Osteoporos Int. 2009 Dec;20(12):2087-93. https:/
doi.org/10.1007/s00198-009-0916-z.

Lazarou C, Matalas AL. A critical review of current evidence, per-
spectives and research implications of diet-related traditions of the
Eastern Christian Orthodox Church on dietary intakes and health
consequences. Int J Food Sci Nutr. 2010;61(7):739-58. https://doi.
0rg/10.3109/09637481003769782.

Tiwari SC, Pandey NM. The Indian concepts of lifestyle and mental
health in old age. Indian J Psychiatry. 2013;55(Suppl 2):S288-S92.
https://doi.org/10.4103/0019-5545.105553.

Kerndt PR, Naughton JL, Driscoll CE, Loxterkamp DA. Fasting:
the history, pathophysiology and complications. West J Med.
1982;137(5):379-99.

Al-Shafei Al. Ramadan fasting ameliorates arterial pulse pressure
and lipid profile, and alleviates oxidative stress in hypertensive
patients. Blood Press. 2014;23(3):160—7. https://doi.org/10.3109/
08037051.2013.836808.

Laviano A, Rossi Fanelli F. Toxicity in chemotherapy—when less
is more. N Engl J Med. 2012;366(24):2319-20. https://doi.org/10.
1056/NEJMcibr1202395.

Chiu THT, Huang H-Y, Chiu Y-F, Pan W-H, Kao H-Y, Chiu JPC, et
al. Taiwanese vegetarians and omnivores: dietary composition,
prevalence of diabetes and IFG. PLoS One. 2014;9(2):e88547.
https://doi.org/10.1371/journal.pone.0088547.

Wollstonecroft MM, Ellis PR, Hillman GC, Fuller DQ, Butterworth
PJ. A calorie is not necessarily a calorie: technical choice, nutrient
bioaccessibility, and interspecies differences of edible plants. Proc
Natl Acad Sci ofthe United States of America. 2012;109(17):E991-
E. doi:https://doi.org/10.1073/pnas.1201050109.


https://doi.org/10.1038/ejcn.2017.26
https://doi.org/10.1038/ejcn.2017.26
https://doi.org/10.1159/000357718.
https://doi.org/10.1159/000357718.
https://doi.org/10.1007/s00394-017-1534-8
https://doi.org/10.1007/s00394-017-1534-8
https://doi.org/10.1079/bjn20041197.
https://doi.org/10.1079/bjn20041197.
https://doi.org/10.1186/1743-7075-9-82
https://doi.org/10.1186/1743-7075-9-82
https://doi.org/10.1038/sj.ejcn.1601899
https://doi.org/10.1007/s10943-013-9687-0
https://doi.org/10.4103/0973-3930.53122
https://doi.org/10.1111/j.1442-200X.2006.02204.x.
https://doi.org/10.1111/j.1442-200X.2006.02204.x.
https://doi.org/10.1185/03007995.2013.774270
https://doi.org/10.1017/s1368980012005046
https://doi.org/10.1016/j.nutres.2012.06.021
https://doi.org/10.1016/j.nutres.2012.06.021
https://doi.org/10.1186/1476-511x-9-94
http://www.reviewofreligions.org/242/yom-kippur-%E2%80%93-the-jewish-fast/
http://www.reviewofreligions.org/242/yom-kippur-%E2%80%93-the-jewish-fast/
https://doi.org/10.5430/jnep.v4n1p12
https://doi.org/10.5430/jnep.v4n1p12
http://haaretz.com
https://www.haaretz.com/jewish/.premium--1.5303423
https://doi.org/10.1016/j.diabres.2012.10.005
https://doi.org/10.1016/j.diabres.2012.10.005
https://doi.org/10.1038/sj.ejcn.1602689
https://doi.org/10.1007/s00198-009-0916-z
https://doi.org/10.1007/s00198-009-0916-z
https://doi.org/10.3109/09637481003769782
https://doi.org/10.3109/09637481003769782
https://doi.org/10.4103/0019-5545.105553.
https://doi.org/10.3109/08037051.2013.836808
https://doi.org/10.3109/08037051.2013.836808
https://doi.org/10.1056/NEJMcibr1202395.
https://doi.org/10.1056/NEJMcibr1202395.
https://doi.org/10.1371/journal.pone.0088547
https://doi.org/10.1073/pnas.1201050109

	From Religion to Secularism: the Benefits of Fasting
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Origins and Significance of Fasting in Religions
	What Is Nutritional Fasting and How to Best Achieve Its Beneficial State?
	For Various Religions, What Are the Different Approaches to and Significance of Fasting? Are There Any Health Benefits Beyond the Spiritual Benefits of Fasting?
	Greek Orthodox Christian
	Islamic Ramadan
	The Daniel Fast
	Judaism
	Buddhism
	Hinduism

	What Are the Risks Associated with Religious Fasting?
	Can We Reconcile Benefits from Traditional Beliefs with Modern Life?
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



