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ABSTRACT
Purpose: The aim of our study was to analyze the effect of Ramadan fasting on processing speed and sustained
attention in teenage girls.
Methodology: Processing speed and sustained attention of 146 female medical students were examined by Digit symbol
substitution test and Digit Vigilance test during and after Ramadan.
Results: Sustained attention decreased significantly (p value – 0.001) during Ramadan and number of errors also
increased during Ramadan (p value – 0.001). However, the processing speed did not vary significantly (p value – 0.34)
Conclusion: Ramadan fasting decreases sustained attention but not processing speed of teenage girls.
Key Words: Ramadan, processing speed, sustained attention.

INTRODUCTION
Ramadan fasting is a religious practice followed by Islamic population usually by healthy adults. Ramadan fasting is
different from other cultural and religious fasting as it lasts for about a month. It starts from sunrise and ends at sunset.
They take a small meal before sunrise and at the end of the fast they take fruits and meal. During fasting hours they
abstain from food and water and spend considerable time for prayer both during day time and night time. There is a
controversy regarding the effects of fasting on brain functions. Studies on animals suggest that intermittent fasting
(alternate days) improves brain functions.1 On the other hand, there are reports showing reduced activity, less desire to
study and lower ability to concentrate during Ramadan fast, in more than 50 percent of subjects among 265 university
students.2 So the present study was undertaken to find the affects of Ramadan fasting on brain functions like processing
speed and sustained attention.
METHODS AND MATERIALS
A total of 146 healthy Muslim female volunteers with a mean age of 18 ± 1 participated in the study. Females with any
systemic disease, sleep disorders or eating disorders were excluded from the study. Study was conducted in Department
of Physiology, Dr V R K women’s medical college, Telangana, India. Data was collected 3 days before the end of holy
month (during Ramadan) and post Ramadan data was collected 45 days after Ramadan between 10.00 AM to 12.00PM.
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Experimental procedure
The tests were performed according to the instructions provided in the NIMHANS Neuropsychology battery.3
Digit symbol substitution test
The Digit Symbol Substitution Test is a test of visuomotor coordination, motor persistence, sustained attention, and
response speed.4 Rapid information processing is required in order to substitute the symbols accurately and quickly.
The test consists of a sheet in which numbers 1-9 are randomly arranged in four rows of 25 squares each. The subject
substitutes each number with a symbol using a number-symbol key given on top of the page. The first 10 squares are
for practice. The time taken to complete the test forms the score.
Digit vigilance test
The Digit Vigilance Test consists of numbers 1-9 randomly ordered and placed in rows on a page.5 There are 30 digits
per row and 50 rows on the sheet. The digits are closely packed on the sheet. The same level of mental effort or
attention deployment is required over a period of time. The subject has to focus on the target digits 6 and 9 among other
distracter digits and has to cancel the digits as fast as possible without missing the targets or cancelling wrong numbers.
Inability to sustain and focus attention levels leads to both increased time to complete the test as well as errors. The
time taken to complete the test forms the score.
Statistical Analysis
The data was analyzed by student t-test using MINITAB-4 software.
RESULTS
Significant difference was not seen in processing speed (p value – 0.34) during and after Ramadan but Sustained
attention decreased significantly (p value – 0.001) during Ramadan and number of errors were also more during
Ramadan (p value – 0.001).
Table-1: Means ± SD of compared parameters during and after Ramadan
Name of the Test
Digit Symbol Substitution Test
i.
Time
Digit vigilance test
i.
Time
ii.

Correct hits

iii.

Error hits

During Ramadan

After Ramadan

p value

1.62 ± 0.34

1.57 ± 0.33

0.34

5.52 ± 0.20

4.90 ± 0.15

0.001*

1493.83 ±7.07

1497.04 ± 2.90

0.001*

6.17 ±7.06

3.04 ± 2.57

0.001*

Student t-test; *Correlation is highly significant at the 0.01 level.
DISCUSSION
Decrease in brain’s cognitive ability may be due to prolonged nutrient and water deprivation and altered sleeping
pattern and decrease in number of sleeping hours. It was observed that during Ramadan daily energy intakes especially
calcium were less than the expenditures both in males and females.6 The chronobiological studies have shown that
Ramadan fasting affects the circadian distribution of body temperature, cortisol, melatonin and glycemia. The
amplitude of most of these rhythms decreased and the acrophase shifted. Nocturnal sleep, daytime alertness and
psychomotor performance were decreased.7 In animal model it was proposed that fasting probably blocks the active
transport system which removes acid metabolites from the striatum of the brain.8 Another study documented association
between Ramadan diet restrictions and variations of gastric pH, plasma gastrin, insulin, glucose, and calcium on a
circadian basis.9 Some studies have shown that psychomotor performance, such as memory, is impaired by Ramadan
fasting10 and increase in irritability during Ramadan.11 Ho-Heng Tian et al, showed that during Ramadan fasting
performance in functions requiring sustained rapid responses was better in the morning, declining in the late afternoon,
whereas performance in non-speed dependent accuracy measures was more resilient.12 The intermittent fasting of
Ramadan delays sleep onset, impairs sleep structure, especially REM sleep and the fatigue of sleep deprivation is an
important factor likely to compromise performance of speed and accuracy.13,14 During Ramadan, sleep latency is
increased and sleep architecture modified. Sleep period time and total sleep time decreased in Beginning of Ramadan
and End of Ramadan. The proportion of non-rapid eye movement (NREM) sleep increased during Ramadan and its
structure changed, with an increase in stage 2 proportions and a decrease in slow wave sleep (SWS) duration. Rapid eye
movement (REM) sleep duration and proportion decreased during Ramadan.15 No detrimental effects on health have as
yet been directly attributed to intermittent negative water balance at the levels that may be produced during Ramadan.16
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Ramadan fasting even has a negative impact on educational performance. One additional Ramadan week lowered the
final grade of Muslim students by almost ten percent of a standard deviation.17 To the best of our knowledge, there is
hardly any literature analyzing the affects of Ramadan fasting on brain functions in teenage medical girls.
CONCLUSION
The present study revealed significant reverse association between Ramadan fasting and sustained attention among
teenage girls. However, further larger studies with more sample size are warranted to authenticate the current findings.
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