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Abstract

Background: Research on the health benefits of fasting is growing; this includes time-restricted feeding and
Islamic fasting.

Aims: This article aims to review and highlight the similarities and differences between time-restricted
feeding and Islamic fasting during Ramadan.

Methods: A scoping review was undertaken to identify relevant articles that answered the research
question: what are the similarities and differences in characteristics of time-restricted feeding and Islamic
fasting? MEDLINE/PubMed was searched using the terms: time-restricted feeding, and weight. Inclusion
criteria were: original research and review articles; written in English; and published between the years
2000 and 2017.

Results and discussion: A total of 25 articles that answered the research question were included in the
review: 15 original research papers and 10 reviews. The findings suggest that Ramadan fasting is a form of
time-restricted feeding in the contemporary context because of the period when eating is not allowed. The
fasting duration reported in time-restricted feeding ranged from 4 to 24 hours, which is longer than that of
Islamic fasting which is between 8 and 20 hours. Both time-restricted feeding and Islamic fasting have been
found to have positive health effects, including weight reduction.

Conclusion: Time-restricted feeding and Islamic fasting have many similar characteristics and reported
positive health effects.
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Introduction

Fasting is a spiritual practice in several faiths and has been researched as a treatment for some medical
conditions such as hypertension and cancer (1,2). In addition, research on fasting for other health reasons
is increasing, such as its use as an effective and reasonably safe method to lose weight (3). Most of these
were experimental studies carried out in laboratories using animals. However, several studies on humans
have been conducted to monitor food intake, for example monitoring of predetermined allowable calories

or time-restricted feeding.



The literal definition of fasting is voluntarily refraining from consuming food for a certain length of time. In
the current literature on fasting, the definition varies, and includes consuming only water (1) and
sometimes juices (also known as modified fasting), consuming 25% of baseline energy needs (4) and

consuming less than 500 calories within 24 hours (also known as a very-low-calorie diet).

Other terminology is used in research on fasting such as intermittent fasting and nocturnal eating.
Intermittent fasting means a cycle of a period of fasting and one of non-fasting — the interval between
these two periods ranges from a few hours to 24 hours or more (5). Intermittent fasting includes at least
two variants — time-restricted feeding and intermittent energy restriction. Time-restricted feeding means
allowing food consumption during a much smaller period of time than people are normally used to (6),
while intermittent energy restriction is an eating pattern of regular daily periods of restricted energy intake
followed by periods of unrestricted energy intake (6). Among the most commonly used fasting patterns are
alternate-day fasting, two-day-a-week fasting (5:2) and duration fasting ranging from 5 to 40 days.
However, comparative research on the effects restricted food intake and fasting on weight loss is still

sparse in clinical settings and at the community level.

None of the contemporary definitions of fasting is the same as the definition of Islamic fasting, either the
compulsory month-long fasting during the month of Ramadan (Ramadan fasting) or voluntary fasting
(Sunnah fasting). In Islamic fasting, Muslims refrain from consuming both food and water from sunrise to
sunset. Therefore, the duration of daily fasting varies according to the time from sunrise to sunset in a
particular location. In countries located near the equator, the duration of fasting is about 14 hours and the
allowable feeding time is about 10 hours. However, in countries further away from the equator, the
duration of fasting varies according to the season — longer in summer (more than 20 hours) and shorter in

winter (less than 8 hours) (7).

The number of days for compulsory fasting during Ramadan is 28 or 29 days (one lunar month), while the
number of days for voluntary fasting varies. The more commonly practised voluntary fasting includes two-
days-a-week fasting (5:2) on Mondays and Thursdays, 3-days-a-month fasting and alternate-day fasting.
Other days on which Muslims are encouraged to perform voluntary fasting are 6 days in the month of

syawal and the day of arafah (associated with the Hajj pilgrimage).

Although Islamic fasting has some of the same elements as time-restricted fasting, there is no restriction on
energy or calorie intake and the duration of fasting is compulsory for one lunar month a year and voluntary

for several days a year.

This review attempts to highlight the similarities and differences between time-restricted feeding and

Islamic fasting and their effects on weight and health.

No ethical clearance was sought for this study as it was a review of the literature.



Methods

A scoping review methodology was chosen as a framework to map the relevant literature. The framework
consists of the following main stages: identifying the research question; identifying relevant studies using a
systematic literature search based on the formulated research question; selecting the studies; tabulating

the findings; and collating, scrutinizing, summarizing and reporting the results (8,9).

This review was divided into two parts. The first part was guided by the research question “What are the
characteristics and findings of research on current time-restricted feeding which is not Ramadan fasting?”
The second part was guided by the question “What are the findings of published systematic reviews of
Ramadan fasting?” The literature search was conducted on 16 May 2017. The electronic databases,
MEDLINE/PubMed were searched using the Boolean operator “AND”. The search terms used were: “time-
restricted feeding” and “weight” (one of the most common studied outcome variable) (10). Inclusion
criteria for the articles were: original research and review article; written in the English; and published

between the years 2000 and 2017. We also searched on Google and hand-searched for other documents.

The selection of articles was done in three stages. The first stage was reviewing the titles of studies. After
exclusion of duplicates and non-relevant titles, the second stage was reviewing the titles and the abstracts.
After further exclusions, the final stage was reviewing the full texts of the articles retained. The data
recorded for the original research articles were: author and year of publication, title of article, subject of

the intervention (humans or animal), feeding period and duration of time-restricted feeding.

For the question of part one, the search yielded 43 articles and nine more articles from other sources. After
duplications were removed, 45 articles were screened in more depth. After this, 23 articles were removed
because they did not study time-restricted feeding or the effects of interest. Of the 22 articles remaining,
15 were original research (6,11-24) and six were reviews (3,5,10,25-27). For the question of part two,
three systematic reviews were selected (28—30). A summary of the selected research articles is given in

Table 1 and includes the feeding time, duration of time-restricted feeding and type of diet.

Results and discussions

Feeding time and diurnal variation

Among the six human research studies on time-restricted feeding, the shortest feeding time was 4 hours
(11-14). The others were 8 and 12 hours (15,16). The 4-hour feeding times were all in the evening (the 4
hours started between 16:00 and 18:00 and end between 20:00 and 24:00) (11-14). The 8-hour feeding
time was from 13:00 to 21:00, and the 13-hour feeding time was from 06:00 to 19:00 (15,16). The feeding
times in the animal experiments were generally longer, between 8 and 12 hours; in five experiments the
feeding time was 8 hours (17-21), in one experiment it was 9 hours (22), in three it was 12 hours (21,23,24)

and in one experiment the hours varied (6).



In contrast, the period for Islamic fasting in general is between 8 and 20 hours. The feeding time varies
according to the location and time of year. The shortest feeding time is about 4 hours in summer while it is
16 hours in winter. In most countries, the feeding time is about 10 hours. Thus, the Islamic fasting is never
for 24 hours, not even for Muslims in the North and South poles where there are 24 hours of daylight in
summer and 24 hours of night in winter, because Muslims in these parts of the world can follow the timing
for fasting of the nearest country that has a shorter day or night, and this is generally still between 8 and 20

hours of fasting (7).

The other aspect that has been studied in time-restricted feeding is the time of feeding either in the dark
cycle/inactive phase or vice versa, in other words, the circadian variation in feeding pattern. In three animal
studies, feeding during the dark phase was studied (18,21,22). Most of the feeding times in time-restricted
feeding research were during day time and lasted up to midnight for both animals and humans. There is no
human study on circadian variation however it is similar to the feeding pattern in Islamic fasting. Food and
drink are consumed after sunset and can be consumed until sunrise when total abstinence from food and

water starts; this is known as dark phase in time-restricted feeding experiments.

A review of night-time eating reported that eating at night is harmful as it makes one susceptible to obesity
(31). However, a more recent review reported that for some types of food such as protein, pre sleep
nutrient intake does not cause weight gain and is even linked to potential benefits (25). Furthermore,
another study suggested that nocturnal timing can prevent obesity and rectify the harmful effects of a high-

fat diet in mice (26).

Duration of fasting and meal frequency

The duration of fasting in the time-restricted feeding research varied, ranging from 2 to 25 weeks. Among
the research on human, the shortest duration was 2 weeks (16), while the longest was 8 weeks (11,12,15).
However, among the animal experiments, the longest duration was 25 weeks (16). In Islamic fasting, the
longest duration of compulsory fasting is only a month (4 weeks) during Ramadan. Thus, the longest
consecutive fasting time in Islamic fasting is less than in most of the time-restricted feeding research on

human or animal’s experiment that we reviewed.

The pattern of the duration of fasting in time-restricted feeding studies also varies. In general, the fasting is
consecutive days but in two studies with humans, it was alternate days (13,14). As for the pattern in
voluntary Islamic fasting, there are many variations as this fasting is unrestricted and undertaken according
to the wishes and ability of the person. It could be fasting for one or two specific days a week or three days

a month or on alternate days.

As explained earlier, Islamic fasting, particularly in Ramadan, has both a circadian cycle of feeding (eating at

night only) and a reduction in daily meal frequency (not more than twice or three times a day). In Ramadan



fasting, Muslims do not usually eat all night and meal frequency is restricted to twice or three times
between the period of sunset and sunrise: at the time of breaking fast (sunset), after the voluntary night
prayers before sleeping and during pre-dawn meal. Reducing meal frequency to only once daily has been
shown to significantly reduce fat mass without affecting most physiological variables such as heart rate,
body temperature and blood metabolites (32). Thus, reducing meal frequency among Muslims who eat

more than three meals outside of Ramadan could result in similar benefits (32).

Calorie and water restriction

As mentioned earlier, the definition of fasting varies. Among the more commonly known definition of
fasting in the contemporary non-Islamic context, fasting is restricting consumption to only water or
allowing a certain amount of low-calorie intake food. The time-restricted feeding studies with humans
included in this review did not restrict calorie intake. The animal experiments also had no calorie
restrictions; most used a high-fat diet or the same amount of calories (6,17-24). Similar to most time-

restricted feeding studies, Islamic fasting has no calorie restrictions.

However, Islamic fasting does not allow water consumption. Therefore, the stress to the physiological
system during Islamic fasting is different from that of the contemporary, non-Islamic fasting. During fasting,
dehydration certainly occurs; however, studies have shown it to be safe for healthy individuals (33), and no
adverse effects have been reported for people with chronic kidney disease and diabetes and pregnant
women, even though they are not obliged to fast (28,34-37). However caution is advised for people with

moderate to severe chronic kidney disease 28).

Health benefits

Although there are few studies on time-restricted feeding, especially on humans, research has shown
health benefits and were highlighted in systematic reviews. Most research on time-restricted feeding has
focused on body weight as one of the study variables. The main health benefits identified from time-
restricted feeding research related to weight are: reduction in energy intake (11,18), reduction in weight,
and prevention of excessive body weight gain (6,18,22,23). Other health benefits are: reduction in body fat
(15), improvement in glucose tolerance and insulin resistance (6,18), cardiometabolic benefits (24).
Similarly, research on Islamic fasting has also focused on weight, in addition to the effects of fasting on
blood lipid profile and glucose tolerance. Systematic reviews of Ramadan fasting showed weight reduction

and improved blood lipid profiles (29,30,38).

In general, research on time-restricted feeding and Islamic fasting shows weight reduction. Prevention of
weight gain, or weight maintenance, has been studied in time-restricted feeding but this has not been well
studied in Islamic fasting. However, a study promoting voluntary Islamic fasting after Ramadan showed

post-Ramadan weight gain was controlled (39,40). Examples of other variables studied in time-restricted



feeding are body fat and blood cholesterol, which showed overall improvement, and these findings are
similar to findings in Ramadan fasting. Thus, even without any restriction on calorie intake or type of food

in Islamic fasting, there were some noteworthy health benefits.

Conclusions and recommendations

Ramadan fasting is a type of time-restricted feeding because the time period of feeding is restricted in
Ramadan fasting, similar to the time-restricted feeding in the contemporary, non-Islamic fasting. In fact, in
one of the systematic reviews of time-restricted feeding documented that among 11 human studies, nine

were on Ramadan fasting (27).

There is some empirical evidence of the health benefit of time-restricted feeding and Islamic fasting
(compulsory Ramadan fasting and voluntary fasting), including weight reduction. However, Islamic fasting
does not involve much dietary intervention or restriction and does not incur any additional costs, whereas
some dietary interventions have special diet bars or snacks, or low calorie formulas which could be
expensive. Therefore, it is recommended that Islamic fasting is further studied at clinical and community
levels to ascertain if it could be considered a strategy to improve health and weight management,

especially in the global Muslim community.
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Table 1 Original research articles selected for the time-restricted feeding study which were not Ramadan fasting

Author, year Title Human/ani | Feeding time Duration Feeding type
(reference) mal
Tinsley et al., Time-restricted feeding in young men performing Human 4 hours (any 4 8 weeks Calorie intake
2016 (11) resistance training: A randomized controlled trial hours between unrestricted
16:00-24:00)
Stote et al., 2007 | A controlled trial of reduced meal frequency without | Human 4 hours (17:00- 8 weeks Calories for weight
(12) caloric restriction in healthy, normal-weight, middle- 21:00) maintenance
aged adults
Halberg et al., Effect of intermittent fasting and refeeding on insulin | Human 4 hours (17:00- 15 days (7 days Usual macronutrient
2005 (13) action in healthy men 21:00) fasting) (alternate | meal
days)
Soeters et al., Intermittent fasting does not affect whole-body Human 4 hours (18:00- 15 days (7 days Standard diet
2009 (14) glucose, lipid, or protein metabolism 22:00) fasting) (alternate
days)
Moro et al., 2016 | Effects of eight weeks of time-restricted feeding Human 8 hours (13:00— 8 weeks 100% energy need
(15) (16/8) on basal metabolism, maximal strength, body 21:000)
composition, inflammation, and cardiovascular risk
factors in resistance-trained males
LeCheminant et Restricting night-time eating reduces daily energy Human 13 hours (6:00- 2 weeks Normal diet, night
al., 2013 (16) intake in healthy young men: a short-term cross-over 19:00) eating restriction
study
Duncan et al., Restricting feeding to the active phase in middle- Animal 8 hours 21 and 25 weeks | High-fat diet
2016 (17) aged mice attenuates adverse metabolic effects of a
high-fat diet
Chung et al., Time-restricted feeding improves insulin resistance Animal 8 hours 7 weeks High-fat diet,
2016 (18) and hepatic steatosis in a mouse model of nocturnal feeding
postmenopausal obesity
Manzanero et al., | Intermittent fasting attenuates increases in Animal 8 hours 3 months/12 High-fat diet
2014 (19) neurogenesis after ischemia and reperfusion and weeks
improves recovery
Hatori et al, 2012 | Time-restricted feeding without reducing caloric Animal 8 hours 18 weeks Calorie intake not

(20)

intake prevents metabolic diseases in mice fed a
high-fat diet

reduced




Sundram et al., Time-restricted feeding reduces adiposity in mice fed | Animal 8 and 12 hours 5 days/week for 5 | High-fat diet, dark
2016 (21) a high-fat diet weeks cycle
Olsen et al., 2017 | Time-restricted feeding on weekdays restricts weight | Animal 9 hours 5 days/week for 9 | High-fat diet, dark
(22) gain: A study using rat models of high-fat diet- weeks phase

induced obesity
Melkani et al., Time-restricted feeding for prevention and Animal <12 hours Monitoring, 7 Calorie intake not
2017 (23) treatment of cardiometabolic disorders week reduced
Gill et al., 2015 Time-restricted feeding attenuates age-related Animal 12 hours 5-7 weeks Standard corn-meal
(24) cardiac decline in Drosophila diet
Chaix et al., 2014 | Time-restricted feeding is a preventative and Animal Varying hours 12 weeks Standard diet

(6)

therapeutic intervention against diverse nutritional
challenges




