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Abstract
Purpose: Psychological effects of a long term fasting has not yet been widely studied as compared
to its medical and physiological effects. Little attention has been given to the psychological effects
such as emotion due to fasting. Based on current emotion theories, emotion arouses and changes
corresponding to the experience one undergoing. Ramadan fasting is a thirty day intermittent
fasting which likely affects the emotion of those observing the fasting. In the present study, it was
hypothesized that fasting may induce changes in positive and negative emotion throughout thirty
days in Ramadan
Methodology: A total of 164 undergraduate students participated in the study (117 muslims who fast
and 47 non-muslims as a control group - not fasting). A daily self-report on emotion was taken in
separate three time periods — before, during and after Ramadan - among participants. A Mixed Model
Analyses was used to analyze the pattern of emotion changes a week before, during and a week after
Ramadan fasting period
Results: Emotion of jealousy was found to increase (b=.02) before Ramadan begins. During Ramadan,
Happy and Joy increases (b=.008 and b=.010 respectively) while impatience, moody and sadness
decrease (b=-.007, b= -.007 and b=-.007 respectively). A week after Ramadan ends, levels of happy and
joy decrease (-0.008 and -.012) while levels of Fear, Impatience and Moody increase during the first
week after Ramadan ends, respectively (b=.018, b=.006 and b =.002). There were also no significant
interaction effects between day*gender and day*religion on the emotion mean scores.
Applications/Originality/Value: Further studies are recommended to conduct face-to-face interviews and
more specific time of emotion record and other possible correlates that might influence the pattern
of emotion changes to enhance our understanding of the psychological benefits of religiously based
fasting.

INTRODUCTION

Fasting is an act of not taking food and drinks for a certain period of time. By that nature,
it is logical to assume that fasting is likely to have some effects on physiological and biological
aspects of human body. Thus, research on medical and health consequences of fasting have widely
been conducted such as the effects of fasting on sexual hormones (Bahreyni et. al., 2015), pattern
on nutrients (Akhoundan et al., 2015), on lipid profile and dietary pattern (Pirsaheb et al, 2013),
on spirometric values and clinical symptoms in asthmatic participants (Norouzy et al., 2013), on
thyroid hormones (Bahreyni et al., 2013), on biochemical substances (Khoshdei et al., 2013) and
many other earlier studies. Mesbahzadeh et al (2005) found that testosterone level was lower in
Ramadan that explains the decrease sexual activities among husband-wife. Also, numerous studies
have reported significant weight loss during Ramadan (Adlouni, Ghalim, Benslimane, Lecerf, &
Saile, 1997; Adlouni et al., 1998; Fedail, Murphy, Salih, Bolton, & Harvey, 1982). Loss of body fat
would indicate the use of fat for energy production during Ramadan (Husain, Duncan, Cheah, &
Ch'ng, 1987; Ramadan et al., 1999; Sweileh et al., 1992). In addition, researchers have also found
decreased heart rate and oxygen consumption during Ramadan (Husain et al., 1987; Ramadan et
al., 1999; Sweileh et al., 1992). It seems that during the Ramadan daylight hours - when no food or
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water is taken in - the metabolism slows down as to conserve stored energy, a a metabohc adaptation
to fasting (Sweileh et al., 1992).

So far the previous studies, in general, have provided almost many supports to the positive
fasting effects on physical and biological body. On the other hand, relatively less studies have
been done on the effects of fasting on psychological attributes including emotion. A search on
Journal of Fasting and Health, a journal focus on fasting, database from 2011- 2015 indicated that
the number of studies on physical and medical effects of fasting overwhelmingly outnumbered
the psychological aspects. One recent study by Mousavi et al. (2015) on the effects of fasting on
happiness is of much relevant here. In this study, they used pretest-posttest analysis to compare the
happiness level among 110 respondents of Keramin, Iran during before and after Ramadan. Using
the MUNSH happiness survey with four scales of positive appreciation (PA), positive experience
(PE), negative appreciation (NA) and negative experience (NE), they found a significant difference
between the level of happiness before and after the month of Ramadan. Moreover, there was a
significant difference between the pre-test and post-test in terms of NA and NE. However, no
significant difference was observed in the PA and PE before and after Ramadan. Overall findings,
somehow, support the beneficial effects of fasting on happiness, as one aspect of psychological
attributes. More new studies are therefore recommended.

In the present study, we have two major aims. First, we will examine the pattern of emotion
changes, within-person and between-person from a week before, during, and a week after Ramadan.
Second, we will examine the effect of gender and religious affiliation on the pattern and rate of the
changes in positive and negative emotion throughout three durations as mentioned before.

To date, previous studies on the effects of fasting either on physiological and biological or
psychological aspects were mainly cross-sectional and thus a complete picture on the effects of
fasting on emotion changes day-by-day in Ramadan remain unexplored. Thus, we will employ
multi-level analyses technique, a better approach where days of fasting are treated as predictors on
emotion and allows to study pattern of emotion changes over a 30 day period.

Previous studies on fasting

Literatures about fasting in Ramadan are now widely available — from descriptive, narrative-
type of discussion to the findings based on valid and reliable research work. Fasting is one of
the important religious obligations in Islam. In the Encyclopedia on Islam, Esposito (2003, p. 64)
explains:

“In Islam fasting is required during Ramadan, the ninth month of the Muslim lunar calendar,

during which all Muslims are required to abstain during daylight hours from eating, drinking, or

engaging in sexual activity. Through heightened awareness of their bodily needs, Muslims come to
greater awareness of the presence of God and acknowledge gratitude for God's provisions in their
lives. Abstinence during Ramadan is required of all Muslims, except children, those who are ill or
too elderly, those who are traveling, and women who are menstruating, have just given birth, or
are breastfeeding. In such cases, one may make up days of fasting at a later time. Various traditions
recommend voluntary fasting: the fast of Ashura (tenth day of the month of Muharram); fasting for
six days in Shawwal, the month after Ramadan; fasting three days of each month and fasting on
Mondays and Thursdays.”

Generally, restraining oneself from taking food, drinks and sexual relationship during a long
fasting period is not easy and most likely, emotionally unpleasant. Not only that, they should
refrain from talking bad about others, looking at bad things by any means (via internet, pictures
or other forms) and involve in doing or making sins. On one hand, fasting seems to cause arousal
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of negative emotions such as anger, moody, stubborn and impatience because of not being allowed
to eat, drink or doing bad things. Sometimes, one may also feel sad or irritated probably due to
their thought that life in Ramadan month is too restrictive. Kadri et al (2000) conducted study
among smokers during Ramadan month. They found that irritability was higher among smokers
in Ramadan since they were forced to follow religious injunction not to smoke despite their urge
to smoke. They also found that people were more irritable at the end of Ramadan. In the other
study, Roky et al (2003) noted that Ramadan subjective alertness decreased only at the beginning
and not at the end of Ramadan, suggesting possibility of an adaptation mechanism to intermittent
fasting. This might explain why people were more irritable that they were more alert of the many
prohibitive actions during Ramadan.

However, for those are more religious and good practicing Muslims, fasting could cause one
to be more disciplined, more patience, and calm. We assumed this kind of people realize fasting is
an act of obedience to God, to please Him which is admirable and divinely blessed. So, even they
were hungry and getting weaker, the aroused emotions were happiness and joy, and not the negative
ones — that their fasting is more of an act to please God. Thus, during fasting period, people usually
differ in their emotional reaction towards many stimulus — some may experience more positive
mood and tranquility while some may also feels uneasy, impatience and easily irritated even during
fasting — pending on their level of religiousness and piety. Although we did not measure religiosity
of the samples, in the present study, we hypothesize that pattern of emotion changes might vary
between individuals and emotional experience is more felt during and after the Ramadan rather
than before Ramadan begins.

Why people get more irritated when the stomach is empty? One study helps explain why fasting
may cause one to become more irritable although the following study was not really on religious-
based fasting. Cartensen et al (20006) studied the effects of starvation (as equal to fasting) on subjects
over several months, and some interesting psychological reactions were noted — including increase
of upset and irritable, fighting with each other and their girlfriends. The men appeared apathetic
and lethargic and seemed to lose interest in sex. Such condition is likely to lead to irritable. Further,
the changes in meal and activity schedules during the month of Ramadan induce chronobiological
and metabolic modifications, and also related to behavioral changes have been attributed to the
abstinence from nicotine and coffee (Kadri et al. 2000). The declines may result from water loss
early in Ramadan and loss of body fat during the later period (Sweileh et al., 1992). Afifi (1997)
investigated that most individuals who recited al-Quran during Ramadan reported that they were
more patience and feel more calm. Fasting is thus, likely to develop patience and calmness within
individuals.

Thus, it is not merely fasting itself that influence emotion, but also the types of religious
activities involved during fasting may also affect emotion changes and experiences. However, in
the present study, we did not include correlates that might influence the emotion changes since we
were only interested in looking into the pattern of emotion changes as outlined in aims of the study.

Based on this, we expect individuals who fast with full devotion and sincerity would be happier,
more patience, more obedient and joyful being in the fasting month. On the other hand, those who
fast but devoid of internal close bonding with God, would find themselves more impatience, easily
get angry, impatience, moody, jealous, sad and probably, more fearful. In short, the true essence
of fasting from religious point of view is to develop an ability to control passion and impulsivity,
leading towards experiencing more positive affects than the negative ones.
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RESEARCH QUESTIONS

Based on literature, we expect days in Ramadan to predict individual differences in levels of
emotion. The current study was designed to answer three questions: (1) Do sample-level pattern
of positive and negative emotion change over days in Ramadan among fasting and non-fasting
individuals? (2) Do such pattern of emotion change vary across individuals, consistent with the
principle of individual differences in intra-individual change? (3) Can certain variables (gender and
religion) account for some of the variability in the pattern of change? The study is a longitudinal
study designed to examine emotional changes involved during the period of fasting.

METHOD

Participants

The participants were 164 undergraduate volunteers (122 females, 42 males; 117 Muslim, 47
non-Muslim; M age = 21.6 years, SD = 4.5 years) attending the Universiti Kebangsaan Malaysia.
All participants were free of chronic medical conditions (e.g., cardiovascular disease, diabetes) and
received extra course credit for participating.

Materials and Procedure

Each participant received a booklet to record their daily emotions and attitudes. Participants
completed one daily report of emotions and attitudes during each of the 9 days prior to the start
of Ramadan, the 30 days of Ramadan, and the 30 days following the end of Ramadan; however,
approximately half of the sample (7 = 83) did not join the study until the Ramadan period. Fasting
participants typically refrain from eating or drinking between sunrise and sunset; therefore, in order
to assess emotions experienced during fasting, we asked all participants to complete their daily
report between 3:00 PM and sunset. Each daily report asked participants to indicate how strongly
they had experienced 10 emotions and two attitudes during that day on a 6-point scale ranging
from 1 (very low) to 6 (very high). The 10 emotions were happy, joyful, patient, calm, jealous, sad,
impatient, moody, angry, and fearful; the two attitudes were stubborn and obedient. The participants
were encouraged to report their emotions accurately and honestly, without concern for social
desirability. All materials were presented in Malay.

RESULTS
Analyses

Because each participant provided emotion ratings at multiple time points, we analyzed the
data using multilevel (random coefficient) modeling (Nezlek, 1991; West, Ryu, Kwok, & Cham,
2011). At the within-person or daily report level (Level-1) we estimated, for each participant, the
outcomes of interest (emotions and attitudes) whether those outcomes varied as a function of time
(e.g., during versus after Ramadan or early versus late during Ramadan). At the between-person
level (Level-2) we tested if the Level-1 coefhicients varied between participants as a function their
participants’ gender and religion. Statistical significance was defined as # values > 2.

Effects of Time Period and Day

First, we tested the effect of time period on emotions and attitudes. We conducted the analyses
separately on each outcome variable, and separately on the pre-Ramadan versus Ramadan period
(contrast-coded pre-Ramadan = -.5, Ramadan = +.5) and the Ramadan versus post-Ramadan period
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(contrast-coded Ramadan = -.5, post-Ramadan = +.5). The within-participant level (Level-1) model
was:

Outcomeij = Boj + Blj(Periodi) 7 (1)

where Outcome, is participant j's outcome (e.g., happiness) level on day 7, Period, is the time period
in which day 7 occurred (e.g., pre-Ramadan versus Ramadan), Blj is the effect of time period on
participant j’s happiness, and 77 is residual (within-participant) error. The between-participant level
(Level-2) model was:

BOj = B00 + Uy 2)
= , 3)

where B, and B, are the average outcome and average effect of time period across participants,
and u, and u, are residual (between-participant) error. There were three significant effects of time
period: Anger was greater during Ramadan than before Ramadan (unstandardized & = .154, SE =
062, ¢ = 2.47), and fear and sadness were lower during Ramadan than after Ramadan (4s = .243
and .092, respectively; SEs = .046 and .040; 75 = 5.28 and 2.29).

Next, we tested whether outcomes increased or decreased over time within each time period.
The Level-1 model was identical to Equation 1, except Day replaced Period. We analyzed each time
period separately, and centered Day within time period (thus ranging from -4 to +4 during pre-
Ramadan, and from -14.5 to +14.5 during Ramadan and post-Ramadan). For example, to analyze
the effect of day on happiness during Ramadan, the Level-1 model was

Happylj = BO]’ + Blj(Da)’i) + rij 5 (4)

where Day, is the day during Ramadan, B, is the expected participant ;s expected happiness at the
midpoint of Ramadan, and B, is the estimated change in participant ;s outcome with each passing
day. Table ## shows the results. During the pre-Ramadan period, jealousy tended to increase.
During Ramadan, happiness and joy tended to increase while impatience, sadness, and moodiness
tended to decrease. During the post-Ramadan period, happiness and joy tended to decrease, while
fear, impatience, and moodiness tended to increase.

Effects of Religion and Gender

Next, we tested the effects of the level-2 predictors—religion and gender. First, we tested if
religion and gender predicted outcomes in general, across all days. To do so, the level-1 model and
level-2 equations were:

Outcomeij = Boj +7, (5)
Bo]' =By, + BOI(Religionj) + BOZ(GenderJ) iy (6)
where Religion, is participant js religion (contrast-coded Muslim = -.5; non-Muslim = +.5),

Gender, is participant j's gender (female = -.5, male = +.5), B, is the effect of being non-Muslim
versus Muslim, and B , is the effect of being male versus female. There were no effects of gender,
but religion influenced four outcomes: Compared to Muslims, non-Muslims reported being more
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moody (6 = .305, SE = .107, ¢ = 2.84), less patient (6 = -.296, SE = .142, r = -2.08), less happy (4 =
-.338, SE = .125, t = -2.70), and less joyous (& = -.306, SE = .132, ¢ = -2.31).

Next, we tested if religion and gender moderated the effect of time period by adding time
period (pre-Ramadan versus Ramadan, or Ramadan versus post-Ramadan) as a Level-1 predictor as
in Equation 1, and adding religion and gender as Level-2 moderators as follows:

Blj =B, + Bll(Religionj) + ﬁIZ(Genderj) tu, (7)

where B, and B, are the effects of religion and gender on the effect of time period on the outcome.
Religion moderated differences in fearfulness between pre-Ramadan and Ramadan (6 = -.297, SE
=.137, t=-2.16), and moderated differences in moodiness between Ramadan and post-Ramadan
(b =218, SE=.079, r = 2.75). Analyzing the effect of time period on Muslims and non-Muslims
separately, fearfulness declined slightly from the pre-Ramadan to the Ramadan period among non-
Muslims (6 = -.356, SE = .172, ¢ = -2.1), but not among Muslims (4 = -.010, SE = .057, r=-0.17);
and moodiness declined from the Ramadan to the post-Ramadan among Muslims (6 = -.117, SE =
.043, ¢ = -2.76), but not among non-Muslims (& = .092, SE = .067, ¢ = 1.37). Gender moderated
differences in jealousy between Ramadan and post-Ramadan (6 = -.130, SE = .053, ¢ = -2.43);
repeating the analysis on males and females separately, jealousy declined from the Ramadan to the
post-Ramadan period among males (6 = -.093, SE = .037, ¢ = -2.50), but not among females (4 =
.035, SE = .028, t=1.25).

Finally, we tested if religion and gender moderated the effects of day on outcomes within each
period (using the type of Level-1 model shown in Equation 4 and the Level-2 models shown in
Equations 6 and 7), but found no significant moderating effects of either religion or gender.

DISCUSSION

Summary of Results

Opverall, anger was greater during than before Ramadan, and fear and sadness were lower during
than after Ramadan. Thus, participants tended to report less negative affect during the fasting
period of Ramadan. Emotional states also varied within each time period: Jealousy increased during
the pre-Ramadan period; happiness and joy increased while impatience, sadness, and moodiness
decreased during Ramadan; and happiness and joy decreased, while fear, impatience, and moodiness
increased following Ramadan. Thus, while affect tended to improve during Ramadan, it tended to
decline again after the end of Ramadan.

Independent of time period, non-Muslims reported less positive affect and more moodiness
than did Muslims. One potential explanation is that awareness of being a minority may reduce
positive affect, and participating in the current study may have made their minority status more
salient to the non-Muslim participants. Religious affiliation also predicted changes in emotions
across time periods. Specifically, there was a weak tendency for non-Muslims (but not Muslims) to
experience less fear during than before Ramadan, and a more robust tendency for Muslims (but not
non-Muslims) to experience more moodiness during than after Ramadan.

It is intriguing that religion did not moderate most of the effects of Ramadan on emotions. One
explanation is that our sample contained too few non-Muslim participants to detect the effects of
religious afliliation. However, another explanation is that the emotional consequences of Ramadan
on practicing Muslims indirectly influenced non-Muslim participants through their interactions
with Muslims and their living in a country where the majority of citizens identify as Muslim.
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The only gender effect was that males (but not females) reported less jealousy following
Ramadan than during Ramadan, and even this effect was weak. The lack of gender effects may
indicate that gender in fact has little influence on the emotional consequences of Ramadan
fasting. On the other hand, given that only 26% of our sample was male, it seems prudent
to await the results of future research that includes a larger sample of males before drawing
conclusions regarding the presence or absence of gender differences in emotional responses to
Ramadan.

Also interesting is the absence of effects of time (both within and between time periods) on
calmness, patience, obedience, or stubbornness. Perhaps these states are more reflective of stable
dispositions, while the other emotional states (e.g., happiness, fear, anger) are more responsive to
current and changing circumstances.

Limitations

Our sample consisted of young Malaysian adults currently attending university; further
research is necessary to determine to what extent the current results will generalize to people of
other ages, from other countries, or in other circumstances.
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Table ##
Daily Changes in Emotions and Attitudes during pre-Ramadan, Ramadan, and post-Ramadan Periods
pre-Ramadan Ramadan post-Ramadan
Outcome b SE t b SE t b SE t
Positive Emotions
Happy 007 019 039 .008 .003 274* -013 003 -4.19**
Joy .001 .021 0.06 .010 .003 3.32* -015 .003 -4.26**
Patient .001 .015 0.05 -.001 .003 -0.34 .002 .002 0.98
Calm -.015 .024 -0.63 .003 .003 1.00 -.003 .003 -0.89
Negative Emotions
Angry 017 .019 0.89 -.003 .003 -1.08 .002 .003 0.92
Fearful .005 .020 0.25 -.004 .002 -1.44 .020 004  5.46**
Impatient -.013 .016 -0.78 -.007 .003 -2.93** .007 .003 2.50*
Jealous .032 012  2.66** .002 .002 0.96 .001 .002 0.35
Moody .007 .016 0.45 -.007 .003 -2.65* .008 .003 2.73*
Sad -.003 .020 -0.15 -.008 .003 -2.78* .006 .003 1.94
Attitudes
Obedient -.002 .020 -0.11 .000 .003 -0.07 .000 .003 0.06
Stubborn .015 .014 1.04 -.002 .002 -0.72  -.002 .003 -0.71

Note. Values are unstandardized regression coefficients reflecting the change in outcomes (assessed
on 1 to 6 scales) as a function of one day increments during each time period.

$<.05. "p<.005.
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