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ABSTRACT
Introduction: Over one billion Muslims fast 
worldwide during the month of Ramadan. 
Fasting during Ramadan is a radical change 
in lifestyle for the period of a lunar month. 
The objective of this study was to investigate 
whether Ramadan fasting has any effect on 
the incidence of stroke and its outcome in a 
geographically-defined population.

Methods: We retrospectively reviewed a 13-
year stroke database and studied the data on 
Muslim patients who were hospitalised with 
stroke over a 13-year period from January 
1991 to December 2003. Patients were  
divided according to the time of presentation 
in relation to the month of Ramadan, one 
month before, during, and one month after 
Ramadan. The number of hospitalisations 
for stroke in various time periods was 
analysed. The age of presentation, gender, 
cardiovascular risk factor profiles (smoking 
status, hypertension, hypercholesterolaemia, 
diabetes mellitus, and pre-existing 
cardiovascular disease) were analysed. 
We also studied the trends of in-hospital 
mortality, morbidity and acute medical care 
provided.

Results: Overall, 335 Muslim patients were 
hospitalised for stroke. Their mean age and 
standard deviation were 56.99 and 13.9 years, 
respectively. The number of hospitalisations 
for stroke was not significantly different 
in the month of Ramadan (29 cases), when 
compared to the month before Ramadan 
(30 cases) and the month after Ramadan 
(29 cases). Risk factors included for stroke 
were not significantly different in Ramadan 
when compared to the month before and 
after Ramadan. These associated diseases 
were hypertension, diabetes mellitus, 
hypercholesterolaemia, acute myocardial 
infarction, and congestive heart failure. 
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INTRODUCTION

One of the five fundamental rituals of Islam, the 
religion professed by over one billion people, is fasting 
during the month of Ramadan. Muslims neither eat 
nor drink anything from dawn till sunset(1). The time 
of observance differs each year because it follows 
the lunar calendar. The fasting period from dawn 
to sunset varies with the geographical site and the 
season. In the summer months and northern latitudes, 
the fast can last up to 18 hours or more. Muslims 
observing the fast must not only abstain from eating 
and drinking, but also from taking oral medications, 
smoking, as well as receiving intravenous fluids 
and nutrients(1). During the Ramadan fast, Muslims 
eat two meals a day, one before dawn and the other 
shortly after sunset. This change of meal schedule 
is accompanied with changes in sleeping habits 
(shortening time of sleep)(1). The medication schedule 
during the day is also changed due to fasting, which 
may have an effect on stroke patients. 

Cardiovascular disease (CVD) and stroke are 
approaching epidemic proportions worldwide, and 
are associated with substantial public and personal 
burdens(2-9). Stroke is one of the major causes of death 
and disability in most developed countries(7-9).  Fasting 
during Ramadan is essentially a radical change 
in lifestyle for the period of one lunar month that 
may affect cardiac and stroke patients(2-3,10).  During 
the month of Ramadan, Muslims in the Arabian 
Gulf usually consume very high caloric food, they 
neither diet nor exercise, and they sleep and work 
for shorter hours.  Despite the number of Muslims 
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the World Health Organisation(11-12).  The definition 
includes most cases of subarachnoid haemorrhage, 
intracranial haemorrhage and cerebral infarction.  
Cases of transient ischaemic attacks or those with 
asymptomatic lesions detected by brain imaging 
(silent infarction) are excluded. Only patients with 
first stroke during the study periods were registered, 
and included in the measurement of stroke incidence 
and the 28-day case fatality rate. The presence of 
diabetes mellitus was determined from the patientʼs 
previous or current medical record of a documented 
diagnosis of diabetes mellitus that had been treated 
with medication or insulin(2,5-6). Hyperlipidaemia 
was determined by the demonstration of a 
fasting cholesterol  >5.2 mmol/L in the patientʼs 
medical record, or any history of treatment for 
hyperlipidaemia by the patientʼs physician. The 
presence of hypertension was determined by any 
documentation in the medical record of hypertension 
or if the patient was on treatment for hypertension(6). 
For smoking history, patients were divided into 
current cigarette smokers, past smokers which was 
defined as abstinence from smoking for more than 
six months, and those who never smoked(2,5-6).

The data were coded and entered into a computer 
using Statistical Package for Social Sciences (SPSS) 
version 12.0 (Chicago, IL, USA). Data are expressed 
as mean + standard deviation (SD) unless otherwise 
stated. Studentʼs t-test was used to ascertain the 
significance of differences between mean values of 
two continuous variables and Mann-Whitney test 
was used for non-parametric distribution.  chi-square 
analysis was performed to test for differences in 
proportions of categorical variables between two or 
more groups. In 2x2 tables, the Fisher exact test (two-
tailed) was used instead of chi-square, in particular 
when sample size was small. The level of p<0.05 
was considered the cut-off value of significance.

  
RESULTS
A total of 335 Muslim patients were admitted over 
a 13-year period from January 1991 to December 
2003; 238 (71.0%) were males and 97 (29.0%) were 
females.  Their mean age was 56.99 ± 13.9 years. 
Overall, 60.0% had a history of acute myocardial 
infarction, 47.8% of total patients had diabetes 
mellitus, 29.6% had hypertension, 17.6% had 
hypercholesterolaemia, and 41.5% were smokers 
(males 46.7% versus females 3.5%).  During the 
year 2003, mortality rate of stroke cases were 1.5 per 
100,000 population.  

The number of patients hospitalised with stroke 
during Ramadan, one month  before and after 
Ramadan, their clinical characteristics and outcomes 

worldwide, there is lack of data on stroke incidence 
during Ramadan.  The objective of this study was to 
investigate whether fasting during Ramadan has any 
effect on the incidence of hospitalisation for stroke 
and its outcome.

METHODS
This study was conducted in the State of Qatar in 
the Arabian Gulf.  The estimated population of 
the State of Qatar for the year 2003 was 724,125. 
Approximately 30% of the population were Qatari 
nationals and 95% of them were Muslims (the 
majority of adults fast regularly during Ramadan), 
and the rest are expatriates, mostly from the Middle 
East, South Asia and Southeast Asia. In the last 
decade of the 20th century, cardiovascular diseases 
were the leading causes of morbidity and mortality 
in Qatar and this trend is increasing(2-6). This study 
was based at Hamad General Hospital, Doha. This 
hospital provides inpatient and outpatient medical 
and surgical care for the residents of Qatar and is 
the only tertiary-care centre in the country, making it 
ideal for population-based studies. All patients with 
stroke requiring hospitalisation in Qatar were treated 
at this hospital. Access to healthcare during Ramadan 
is comparable to the rest of the year.

The database of the Hamad General Hospital was 
used for this study. Data were collected from the 
clinical records written by physicians at the time of 
the patients  ̓discharge from the hospital, according 
to predefined criteria for each data point. All patients 
presenting with stroke requiring hospitalisation over 
the 13-year period between 1991 and 2003 were 
retrospectively identified. The age of presentation, 
gender, cardiovascular risk factor profiles (smoking 
status, hypertension, hypercholesterolaemia, diabetes 
mellitus, and pre-existing CVD), were analysed. The 
physicians reported the events in a prescribed form, 
which included items related to neurological deficits, 
trends of symptoms and past history. We checked 
death certificates regularly.

Time periods corresponding to the month of 
Ramadan in the Gregorian calendar have been 
established, since the lunar calendar is 11-12 days 
shorter than the solar year(1). To reduce the effects 
originating from seasonal changes to a minimum, and 
to use the data as a control, we evaluated the figures 
for one month before, during, and one month after 
Ramadan and the rest of the year, by going back and 
forward from the period of Ramadan (29-30 days) 
in a particular year.  More than 95% of Qatari adults 
fast without fail during the month of Ramadan.

The classification of the type of stroke was 
done according to the criteria of stroke defined by 
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presentation, gender, cardiovascular risk factor profiles 
(smoking status, hypertension, hypercholesterolaemia, 
diabetes mellitus, and pre-existing coronary heart 
disease), or concomitant presentation of acute 
myocardial infarction with stroke. 

are shown in Table I. There was no statistically 
significant difference found between the periods for 
the incidence of stroke. There was also no significant 
difference found between the periods in other clinical 
characteristics of these patients, such as age of 

Table I. Baseline clinical characteristics, biochemical profile, therapy and outcome of stroke compared with 
patients before, during and after Ramadan.

Variables Before Ramadan During Ramadan After Ramadan Monthly average*  
  n (%) n (%) n (%)  n (%)

Frequency 30 29 29 27

Gender

 Male 21(70.0) 23(79.3) 20(69.0) 19(70.4)

 Female 9(30.0) 6(20.7) 9(31.0) 8(29.6)

Nationality

 Qatari 16(53.3) 14(48.3) 13(44.8) 14(51.9)

 Non-Qatari 14(46.7) 15(51.7) 16(55.2) 13(48.2)

Age group

 <50 years 19(63.3) 19(65.5) 22(75.9) 19(70.4)

 ≥50 years 11(36.7) 10(34.5) 7(24.1) 8(29.6)

Smoking habit

 Smoker 12(40.0) 16(55.2) 11(37.9) 11(40.7)

 Non-smoker 18(60.0) 13(44.8) 18(62.1) 16(59.3)

Complications

 Diabetes mellitus 11(36.7) 16(55.2) 15(51.7) 13(48.2)

 Hypertension 7(23.3) 9(31.0) 7(24.1) 8(29.6)

 Hypercholesterolaemia 3(10.0) 4(13.8) 7(24.1) 5(18.5)

Acute myocardial infarction (AMI) 16(53.3) 18(62.1) 20(69.0) 16(59.2)

 Anterior  6(20.0) 6(20.7) 4(13.8) 5(18.5)

 Inferior  9(30.0) 8(27.6) 13(44.8) 9(33.3)

 Old MI 4(13.3) 6(20.7) 4(13.8) 4(14.8)

Congestive heart failure 7(23.3) 6(20.7) 12(41.4) 5(18.5)

Procedure

 Thrombolysis 6(20.0) 5(17.2) 8(27.6) 8(29.6)

Laboratory data

 Total cholesterol 2.9±2.1 3.7±2.9 4.7±2.9 3.9±2.3

 Triglyceride 1.0±0.76 1.6±1.4 1.6±1.4 1.5±1.2

* remaining nine months

Table II. In-hospital medical therapy at time of 
admission.

Variables Before  During  After  Monthly  
  Ramadan Ramadan Ramadan average  
  n (%) n (%) n (%) n (%)

Frequency 30 29 29 27

Drugs  
administered  
during admission

 Aspirin 19(63.3) 13(44.8) 18(62.1) 15(55.1)

 Beta-blockers 1(3.3) 1(3.4) 3(10.3) 3(10.1)

 Ace inhibitors 4(13.3) 5(17.2) 5(17.2) 5(19.8)

 Calcium  0(0) 3(10.3) 2(6.9) 2(6.1) 
 channel    
 blockers

180

160

140

120

100

80

60

40

20

0
1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

Muslim

Non-Muslim

No. of cases

Fig. 1 The trend of stroke cases among Muslim & Non-Muslim 
populations during the period (1995 - 2003).
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Table II shows the in-hospital medical therapy 
at the time of admission. There were no statistically 
significant differences between the periods in relation 
to the various medications given, namely: aspirin, 
beta-blockers, ACE inhibitors and calcium channel 
blockers. The trend of stroke cases in the Muslim 
and non-Muslim populations during the period 
1995-2003 are shown in Fig.1, where a tendency 
for the stroke cases to increase in both Muslim and 
non-Muslim populations during the recent years is 
observed. 

DISCUSSION
We found no significant differences in the number 
of hospitalisation for stroke during Ramadan, when 
compared to the rest of the year.  To the best of our 
knowledge, there is only one reported study by 
Akhan et al(10) on the incidence and hospitalisation 
of stroke cases during Ramadan. The investigators 
reported no significant differences in the incidence 
of stroke in relation to fasting during Ramadan. This 
is consistent with our present study results. Gumma 
et al(13) reported an increase in plasma triglycerides 
(TG) accompanied by a decrease in total cholesterol 
(TC). However, according to Fedail et al(14), TC levels 
increased during Ramadan fasting while TG levels 
were unaffected. El-Hazmi et al(15), demonstrated that 
TG and TC levels decreased after the first week, and 
subsequently increased towards the end of Ramadan. 
Recently, Maislos et al(16) studied the effect of fasting 
in 22 healthy subjects and reported an increase in 
plasma high-density lipoprotein (HDL) levels by 
23% after four weeks of fasting. 

Our recent reports have shown that there was no 
significant difference in the number of hospitalisations 
for acute coronary syndromes and congestive heart 
failure while fasting during  Ramadan when compared 
to the non-fasting months(2-4). More recently, it was 
reported that the incidence of stroke during Ramadan 
was not significantly different from the other months 
of the year, and blood pressure control on hypertensive 
patients taking medications was not affected by fasting 
during Ramadan(17).

The present study included the whole Muslim 
population in the State of Qatar, where more than 
95% of the population fast regularly. The current 
study did not find any positive or negative effects of 
Ramadan fasting during the holy month of Ramadan 
on the stroke occurrence. This is consistent with 
other reported studies(2,3,10,18). Akhan et al(10) 
reported on patients with stroke admitted to the 
hospital in Isparta Province in Turkey. The stroke 
incidence of subjects older than 25 years has been 
found to be 137 per 100,000 people. There were no 

statistically significant differences between the age 
and sex distribution of patients during Ramadan 
compared to other months. Similarly, Kutluhan et 
al(18) evaluated 815 patients with stroke from 1990 
to 1995 in Istanbul, and did not find any significant 
difference in the stroke rates between Ramadan and 
the other months. 

The current study demonstrated that in a more 
defined geographical population where more than 
65% of the total population fast regularly, there was no 
change in the frequency of hospitalisation for stroke 
patients while fasting during Ramadan.  Furthermore, 
it described complete clinical characteristics, mode 
of therapy and outcome of these patients. Usually, 
fasting during Ramadan alters body composition, 
blood constituents and physical performance. A  
recent study from Kuwait(19) reported that Ramadan 
fasting had no adverse effect on the subjects when 
performing aerobic exercise at submaximal level. The 
mild changes in cardiorespiratory responses could 
be due to dehydration, abstention from consumption 
of substances with negative inotropy and circadian 
rhythms. 

The major limitation of our study is its 
retrospective analysis of a prospective registry. 
Secondly, although there were no significant 
differences in the number of hospitalisations for 
stroke during Ramadan when compared to the rest 
of the year, it is possible that there are differences 
in the timing of presentation because of the changes 
in circadian rhythm associated with fasting during 
Ramadan; this data was not captured in our study 
and further studies are required. Lastly, there is 
no data on those who either refused to come to 
hospital, died prior to arrival, or died at home from 
acute stroke.

In conclusion, the present study included the 
whole Qatari population and the stroke incidence 
was calculated over a 13-year period. Our findings 
indicated that the pattern of fasting during Ramadan 
does not increase the frequency of hospitalisation for 
stroke incidence.  They also confirmed other reported 
studies that there is no statistically significant 
difference between stroke rates in the Ramadan 
fasting month and other non-fasting months.  
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