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Ramadan fasting is one of the 5 pillars of Islam. 
During the Ramadan month, healthy Muslims 

abstain from eating, drinking, and sexual intercourse 
from sunrise to sunset. The changes in meal and activity 
schedules induce chronobiological and metabolic 
modifications, also related to behavioral changes.1 

Behavioral changes, marked by an increased irritability 
and a decrease in subjective alertness has been attributed 
to the abstinence from nicotine and coffee.1,2 The 
relation between cognitive function and Ramadan 
fasting has not been investigated clearly yet. The main 
aim of the present study was to assess the effects of 
Ramadan fasting on time perception task (TPT) as one 
of the important cognitive functional tasks in human 
behaviors. 

This study was performed during Ramadan of 
September 2007 (Islamic year 1428) at the Department 
of Psychiatry in Kermanshah University of Medical 
Sciences, Kermanshah, Iran. We included a fasting 
(n=23) and none fasting (n=25) group. Ethical approval 
from the relevant body at our institution was received 
to perform this study, and informed consent was taken 
from all participants. The mean age was 31.3±11 in the 
fasting group, and 26.6±6 in the none fasting group. 
Both groups underwent TPT during the seventh to 
twenty-eight of Ramadan. The TPT was taken in a 
similarly quiet and comfortable place for all volunteers. 
In the fasting group, TPT was undertaken between 
1-2 p.m. (between 8-9 hours of fasting). We matched 
our volunteers for age, gender, education, marital 
status, and excluded those with any acute or chronic 
medical or psychiatric disease or on medications during 
the study, and any substance dependency, or abuse. 
Furthermore, none of the female subjects were pregnant 
or using contraceptives. The TPT consists of 2 series 
of trials on time estimation and time reproduction. In 
the estimation series of trials (7 trials), subjects were 
asked to estimate time length presented by a lamp 
picture, with some small red circles as a distractor and 
the subject is ask to count up to 7 to push the key. In 
the reproduction trials, the subject is asked to reproduce 
the same time length presented to him/her in a similar 
manner in the estimation trials by pressing a key (7 
trials). Errors in counting the distractors are calculated. 
Statistical analysis was performed by sample T-Test 

using SPSS software (version 15). A p-value of <0.05 
was considered to indicate statistical significance.

The results are summarized in Table 1. As shown in 
the table, there is a general pattern in both estimation 
and reproduction sessions. In the estimation session, 
the fasting group had lower means of estimated time 
in all 7 trials compared with the non fasting group. In 
other words, the fasting group, under-estimate time 
trials, compared with the non-fasting group, although 
there are no statistically significant differences between 
the 2 groups in these trials. In the reproduction session, 
the fasting group had higher means of reproduced time 
in all 7 trials, in other words, the fasting group over-
reproduced time trials compared with the non-fasting 
group. In this session, only one trial showed a significant 
difference. There are no significant differences in mean 
number of errors in estimation and reproduction 
sessions, between fasting and non-fasting groups (data 
not shown).

Our findings may be due to some factors such as 
metabolic or behavioral changes during Ramadan 
fasting.2 Roky et al1 showed an increase in daytime 
sleepiness, this increase in sleepiness, especially in the 
morning, could be due to the decrease of the nocturnal 
sleep duration, the delay in rising time, and the absence 
of breakfast and caffeine intake. The intermittent 
fasting of Ramadan delays sleep onset, impairs sleep 
structure, especially REM sleep, in relation to a delay 
in the acrophase and bathyphase of temperature and 
concomitant alterations in the metabolic and endocrine 
status of the individual.1 Lopez et al3 suggested that 
missing breakfast does not affect the accuracy of the 
cognitive performance of children. Nutritionally affected 
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Table 1 - Means and p-values of compared estimation and reproduction 
trials between fasting and non-fasting groups.

Trial Fasting group
mean 

(seconds)

Non-fasting 
group mean 

(seconds)

P-value

Estimation trial
  5 seconds
  8 seconds
  11 seconds
  14 seconds
  17 seconds
  21 seconds
  23 seconds

  5.30
  6.65
  8.70
  9.48
11.61
13.70
13.96

  6.20
  8.24
  9.76
10.88
14.20
14.20
16.40

0.230
0.045
0.275
0.178
0.110
0.721
0.122

Reproduction trial
  5 seconds
  8 seconds
  11 seconds
  14 seconds
  17 seconds
  21 seconds
  23 seconds

    4.013
    6.060
    6.921
    9.350
  11.172
  11.893
  15.197

    3.223
    5.861
    6.875
    8.104
  10.608
  10.620
  12.321

 
0.034
0.726
0.957
0.242
0.642
0.402
0.107



197Neurosciences 2009; Vol. 14 (2) 

children did not show a particular vulnerability to the 
fasting condition, but did show a specific cognitive 
deficit. Behavioral changes, marked by increased 
irritability,2 and a decrease in subjective alertness,1 
have been attributed to the abstinence from nicotine 
and coffee.1,2 In a previous study, Ramadan fasting is 
accompanied by impairment in alertness, assessed by 
visual analogue scales (VAS), at 09:00 and 16:00 hours 
without any change in psychomotor performance 
estimated from movement reaction time and critical 
frequency fusion tests.1 Some studies have shown that 
psychomotor performance, such as memory, is impaired 
by Ramadan fasting.4 For Lagarde et al,5 subjective 
alertness decreased only at the beginning and not at the 
end of Ramadan, suggesting an adaptation mechanism 
to intermittent fasting. However, our team did not 
retrieve such an adaptation. This divergence may be 
due to the different methods of assessing subjective 
alertness.

In general, we found differences in time perception 
during Ramadan, although it has some limitations 
such as small sample size and only using one cognitive 
task. Further studies should investigate other aspects of 
Ramadan fasting on human cognition.
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