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RAMADAN FASTING EFFECTS ON METABOLIC PARAMETERS
IN ELDERLY PERSONS WITH CARDIOVASCULAR RISK FACTORS

H. Baccouche', 1. Hellara’, 1. Khochtali’, M.H. Grissa', H. Boubaker', K. Beltaief', W. Bouida', F. Najjar’,
R. Boukef', M. Hassine*, S. Nouira' and the Ramadan Research Group

Abstract: Objective: Our study aims was to evaluate the effect of Ramadan fasting on routine biochemical parameters in elderly
subjects with cardiovascular risk factors. Design : Cohort study. Setting: Subjects were prospectively recruited and screened at nine
primary care clinics, three outpatients specialized clinics and an emergency departement. Participants: subjects aged = 65 years
(n=87) recruted in Ramadan month in 2010, 2011 and 2012. Measurements: Dietary intake using a 24 hour recall, biochemical tests
including complete lipid profile (total cholesterol, triglycerides, high-density lipoprotein cholesterol (HDL-C) and low-density
lipoprotein cholesterol (LDL-C), renal function tests, serum uric acid, serum electrolytes (sodium, potassium, chloride and protein),
glycaemia, and glycated hemoglobin (HbA1C). All data related to dietary intake and biochemical tests were performed one month
before Ramadan, during the last week of Ramadan and one month after Ramadan. Comparison between the three time groups
were made using standard statistical tests. Results: We showed a significant decrease of creatinine clearance and an increase of
serum triglycerides and blood glucose during Ramadan. After Ramadan, we observed a significant increase in HDL-C was and
a significant decrease in serum triglycerides and HbAlc. No correlation was found between glycaemia and total energy intake,
neither between LDL-C/HDL-C ratio and total energy intake. Conclusion: In elderly subjects with cardiovascular risk factors,
Ramadan seems to induce dual effects. During the fasting period, there is a potential risk of renal function decrease and an increase
of glycaemia. In contrast, after Ramadan, our findings support the potential beneficial effect of fasting on lipid regulation and
glycemic control.
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(2, 3). The elderly person with his specific physiology
and usual polymedication is more sensible than young
subjects to the extreme variations in nutriments intakes
(fasting or excessive food intake) (4). Although the
medical benefits of Ramadan fasting has been suggested

Introduction

Ramadan fasting is one of the five pillars of Islam.
It's an intermittent fasting that extends every day from
dawn till sunset during one month per lunar year

(1). It’s different from the physiological fasting by its
longer duration and its situation in the circadian cycle.
It corresponds to the period where expenditure and
energy requirements are the strongest and where the
body is «refueled». This holy fasting remains largely
followed by Muslims and it has a significant social and
economic implications and therefore a new rhythm of
life that mainly affects eating habits, sleep and work
schedules. These changes have no doubt many biological
and physiological consequences on the human body
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in many disorders particularly diabetes, hypertension,
congestive heart failure, and psychosomatic diseases
(5), few data are available regarding its effects on
biochemical parameters in the elderly (6-9), in particular,
in presence of cardiovascular risk factors. The aim of our
work is to study the effect of Ramadan fasting on some
biochemical parameters in 87 aged subjects (= 65 years)
with cardiovascular risk factors.

Materials and Method

Subjects

This was a prospective study conducted during three
consecutive Ramadan months that occurred during
summer seasons of 2010, 2011 and 2012. We have
included 87 patients (42 men and 45 women) with a mean
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age 71.6 £ 5.5 years. They were recruited from different
sites including nine primary care clinics in Monastir
area, three outpatient specialized clinics (cardiology,
endocrinology, internal medicine) and the emergency
department of Fattouma Bourguiba University hospital
Monastir (Tunisia). Primary care physicians from the
clinical site primary care practice who participate in the
study were trained during the previous 6 months to be
familiar with the study eligibility criteria, objectives, and
what they would be asked to do as a study recruiters. At
the time of the clinic enrollment, participants are asked to
provide written for the study interventions and all study
follow-up assessments.

The study received approval from the Institutional
Review Board of our institution. Patients were included
in the study if their aged is over 65 years, they have
significant cardiovascular risk (>20% Framingham score),
or 2 cardiovascular risk, and they plan to fast during
Ramadan month. Patients were excluded if they have
recent (within the last three months) cardiovascular acute
events or an acute comorbidity decompensation.

Methods

All recruited patients were directed to the principal
investigation clinical center of Fattouma Bourguiba
University hospital specifically dedicated to the study.
Three clinical visits were planned for each included
patient: The first visit one month before Ramadan
month (baseline); the second visit during the last week
of Ramadan, and the third visit one month after the end
of Ramadan. Between each visit, the patient received
telephonic reminders for their upcoming appointments.

The following clinical data were recorded:
demographic characteristics, previous medical history,
Framingham score, ongoing treatments, and physical
exam data. During each visit, all patients underwent
biochemical tests including complete lipid profile (total
cholesterol, triglycerides, high-density lipoprotein
cholesterol (HDL-C) and low-density lipoprotein
cholesterol (LDL-C), renal function tests, serum uric acid,
serum electrolytes (sodium, potassium, chloride and
protein), glycaemia, and glycated hemoglobin (HbA1C).
All the samples were performed on fasting between 8.00
and 10.00 a.m.

After centrifugation, the plasma was frozen and
then analyzed on the same day in the Biochemistry
department using a Cobas 6000TM analyzer (Roche
Diagnostics). Lipid profile was measured by enzymatic
colorimetric methods. The LDL-C was calculated by the
Friedwald formula. Creatinine was analyzed with Jaffe
method and creatinine clearance was calculated by the
MDRD simplified formula. Glycaemia and urea was
measured by enzymatic on UV, HbA1C was analyzed
by high performance liquid chromatography. During
the three planned visits, we surveyed the patients with
a questionnaire elaborated in the Department of clinical
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dietetics and nutrition. Caloric intake was measured
using 3-day diet diaries. Intake assessment was made by
the method of current listing of products and beverages
consumed in the successive three days. Portion size
was estimated by using the “Album of photographs of
products and dishes”. Using the table of the nutritional
value of food products and dishes, we calculated the
energy value, content of essential nutriments.

Statistical analysis

The distribution of the parameters was determined
with Kolmogorov Smirnov and Shapiro-Wilk normality
test. In normally distributed groups, results were
presented as mean * standard deviation. To compare
mean values of different parameters, we used paired-
samples T-test. For non-normally distributed variables,
medians were used and compared by non-parametric
Wilcoxon test.

Correlations between energy intake and glycaemia and
LDL-C/HDL-C ratio were performed using Pearson or
Spearman tests. The data were analyzed by SPSS 18.0. A p
< 0.05 was considered as the cut-off value for significance.

Results

Patient’s characteristics

87 patients were included in this study, aged 71.6 + 5.5
years old. 57.5% of them had 2 cardiovascular risks, 25.3%
had 3 cardiovascular risks and 17.2% had more than 4
cardiovascular risks. The most frequent cardiovascular
risk was hypertension (86%) then dyslipidemia (57%) and
almost one third (30%) had a previous history of coronary
artery disease. Most of our patients were taking aspirin
(74.7%) or of angiotensin converting enzyme inhibitors
(62.1%) while the half had oral antidiabetic treatment
(50.6%).

Demographic and clinical characteristics of the patients
are reported in Table 1.

Changes in biochemical parameters

During Ramadan serum creatinine, glycaemia
and serum sodium increased significantly compared
to baseline. After Ramadan these parameters showed
a significant decrease compared to Ramadan values.
Creatinine clearance significantly decreased during
Ramadan and increased significantly after Ramadan.
For diabetics, glycated hemoglobin did not change
significantly during ramadan compared to baseline, but
decreased significantly after Ramadan fasting.

With regard to changes in lipid profile, there was
no significant change in serum total cholesterol and
LDL-C lipids during Ramadan, however, HDL-C levels
decreased and serum triglycerides increased significantly.
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After Ramadan, HDL-C levels increased and serum
triglycerides decreased significantly.

Table 1
Patients’s demographic and clinical characteristics

Age years, mean + SD 71.6+£5.5
Gender female n (%) 45 (51.7)
Comorbidity n (%)
Hypertension 75 (86.2)
Diabetes 45 (51.7)
Dyslipidemia 50 (57.5)
Smoking 23 (26.4)
Heredity coronary 26 (30.0)
Cardiovascular risk number n (%)
2 50 (57.5)
3 22 (25.3)
>4 15 (17.2)
Ongoing treatment n (%)
Aspirin 65 (74.7)
Angiotensin Converting Enzyme inhibitors 54 (62.1)
Oral antidiabetics 44 (50.6)
Statins 42 (48.3)
Beta blockers 35 (40.2)
Diuretics 34 (39.1)
Calcium chanel blockers 21 (24.1)
Clopidogrel 14 (16.1)

During and after Ramadan serum albumin levels
decreased significantly compared to baseline.

Changes in biochemical parameters are reported in
Table 2.

Changes in nutritional intake

The total energy intake decreased during Ramadan
and increased after Ramadan; all these changes
were significant. Overall changes of protein, fat and

carbohydrate intake percentages were not significant.

Neither glycaemia nor the LDL-C/HDL-C ratio was

correlated to the total energy intake (Figure 1 and 2).
Changes in nutritional intake are reported in Table 3.

Figure 1
Correlation between glycaemia and total energy intake.
There is no correlation between the glycaemia and the
total energy intake
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Discussion

Changes in nutritional habits are known to cause
various changes in metabolism. Intermittent daytime
fasting during Ramadan which lasts for 1 month causes
very important changes in the nutritional status of
the fasting people (1). The present study investigates,
for the first time, the effect of Ramadan fasting on
biochemical parameters in elderly person with significant
cardiovascular risk factors. The major finding of our
study was the significant increase of creatinine and
urea during Ramadan and their significant decrease

Table 2
Changes in serum biochemical parameters before (baseline), during and after Ramadan§

Baseline

During Ramadan After Ramadan

Creatinine (umol /L) 103 [69-256]

108*t [74-259] 103 [72-273]

Creatinine clearance (ml/min) 52 (12) 49*t (11) 52 (10)
Blood urea nitrogen (mmol /L) 6.5+2 74 +3 6.3+2
Total cholesterol (mmol/L) 459 +1.07 4.62+1.03 4.69 +1.09
Triglycerides (mmol /L) 1.33 [0.64-4.51] 1.42*+ [0.62-6.41] 1.24[0.44-5.37]
LDL-C (mg/L) 2.63+0.91 2.63+0.89 2.68 +0.95
HDL-C (mmol/L) 1.27 £0.35 1.231+0.36 1.34** +0.41
Glycaemia (mmol/L) 6.5 [4.01-20.02] 7.17*t [1.67-22.43] 6.62 [3.55-18.28]
HbA1c# (%) 7.4 [5.3-16.8] 7.05* [5.2-12.2]
Sodium (mmol/L) 150 [141-168] 149*+ [141-163] 151** [139-161]
Potassium (mmol/L) 47 +£0.7 45t +05 47+04
Chlorides (mmol/L) 108 £ 4 106*t+ 3 108 £4
Albumin (g/L) 71.1 [58.9-89.3] 69.4*t [57.8-85.1] 68.1** [57.9-86.9]

§variables are expressed as mean + SD or median [interquartile range]; #only for diabetic patients; *p<0.05 between before and during Ramadan; **p<0.05 between

before and after Ramadan; tp<0.05 between during and after Ramadan.
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Table 3
Changes in body mass index, waist size and dietary intake before (baseline), during and after Ramadan§

Baseline During Ramadan After Ramadan
Body Mass Index 30.2+53 299+5.1 30.1+4.9
Waist size 102+9 100* +7 101** + 8
Energy intake (Kcal/day) 1625 + 521 1232*t + 411 1714 + 438
Protein (%) 17 +4 15+4 16+3
Fats (%) 26+7 25+10 28 +8
Carbohvdrate (%) 57 + 8 59 + 11 55+ 8

§variables are expressed as mean +SD;*p<0.05 between before and during Ramadan; **p<0.05 between before and after Ramadan; t p<0.05 between during and after

Ramadan.

after the end of the month. Ramadan had no significant
effect on the lipid profile except for the triglycerides
which increased during Ramadan and decreased after
fasting. Simultaneously, HDL-C decreased after Ramadan
significantly. Glycaemia increased during Ramadan then
returned to baseline values after Ramadan. Glycated
hemoglobin did not change during Ramadan but
decreased significantly after Ramadan fasting compared
with its value before Ramadan. During Ramadan serum
sodium increased significantly but serum potassium
did not change significantly. We have to notice that the
high values of sodium were due to the defrosting effect
(10). The dietary intake showed that total energy intake
decreased during Ramadan and increased after, but
that without a change in the percentage of the different
nutrients.

Figure 2
Correlation between LDL /HDL ratio and total energy
intake. There is no correlation between the LDL/HDL
ratio and the total energy intake
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The majority of previous studies investigating
metabolic changes during Ramadan had included young
and healthy subjects. This population is unlikely to
be suitable to detect the potential benefits or harmful
effects of prolonged fasting. Only one previous study
(4) has been specifically addressed to the elderly person
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and Ramadan. This cross-sectional Tunisian study
was limited to a dietary survey and a collection of
anthropometric parameters. It showed that nutritional
intake in this population was unbalanced quantitatively
and qualitatively during the month of Ramadan. Similar
findings were observed by Sebbani et al (6) and others.

Several studies have determined the effects of
Ramadan fasting on metabolic parameters with
mixed results. El Wakil et al (11) found in 2007 that
the Ramadan fast can have a detrimental effect on the
renal tubules in patients with chronic renal failure in
predialysis stage which may explain the significant
decrease in glomerular filtration rate during Ramadan
in our patients. Similarly, in 2008, Maughan et al (12)
showed an increase in serum creatinine in 78 Tunisian
football players (aged 16-19 years old) significantly
especially in the 4th week of Ramadan fasting and after
3 week. Trabelsi et al (13) also found a decrease in renal
function in bodybuilding coaches during Ramadan and
they explained their findings by dehydration. We believe
that hypovolemia is the main explanation in our study
with regard to the significant increase in serum sodium
in our patients resulting from a decrease in water intake
and the hot temperature that characterizes the summer in
Tunisia. However, the magnitude of the effects on serum
creatinine level is modest and not clinically relevant and
probably not sufficient to recommend patients to avoid
fasting even for those with chronic renal failure or renal
transplantation (14).

With regard to the influence of Ramadan fasting
on serum lipid, it is important to note that there was
a great disparity in the available data ranging from a
protective effect and deleterious ones. Recently, a meta-
analysis performed by Kul et al (15) including 30 studies,
found that the LDL-C decrease after Ramadan while
total cholesterol and triglycerides did not change while
HDL-C increased. Our results were concordant with
these findings regarding HDL-C variations but were
different with regard to LDL-C and triglycerides changes.
The study of Nematy et al (8) showed mainly a decrease
in triglycerides, total cholesterol and LDL-C against a
significant increase in HDL-C after Ramadan which
suggest Ramadan fasting can be considered as a non-
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pharmacological method to prevent lipid disorders which
remained up to one month after the end of Ramadan. The
existing controversies in this issue are likely the result
of differences in nutrition behavior and life habits that
characterizes each population included in the studies
conducted during Ramadan. In addition, most of these
studies included a reduced sample size population and
not specifically designed for elderly. The most important
question is whether the metabolic positive findings
associated with Ramadan fasting would have any clinical
relevance. Some studies have demonstrated a beneficial
effect of Ramadan fasting on acute cardiovascular and
anthropometric parameters. In a retrospective study
conducted by Temizhan et al (16) including 1655 patients,
it was found that there was a net decrease in acute
coronary artery disease events during Ramadan. In a
recent review, Salim et al (17) showed in patients with
heart disease that Ramadan fasting was well tolerated
and not associated with an increase in decompensation
rate. They concluded that these patients can fast without
risk except those with diabetes should be carefully
monitoring during Ramadan. In fact, several studies
have noted an increase in blood glucose during Ramadan
(18-21) and a significant decrease after Ramadan (15, 20,
22-24) which is consistent with our results.

The discrepancies in the results among available
studies assessing metabolic effects of Ramadan are due
to several factors. These factors include differences
in protocols, differences in the eating and nutritional
customs and habits, difference in climates depending on
the location of the study and variations in the seasonal
occurrence of Ramadan (18). It is important to note in this
connection that Ramadan is a lunar month, and every
non lunar year it occurs 11 days earlier. So every 9 years,
Ramadan occurs in a different season and duration of
fasting and ambient temperature change continuously in
the same region.

Several studies have been conducted in patients with
diabetes especially type 2 diabetes. Some have reported
an increase in the frequency of severe hypoglycaemia
during Ramadan in these patients (25-27) and several
others have confirmed the lack of effect of Ramadan
fasting on blood glucose (28-30) and HbA1C (14, 30, 31).
Others have found that HbAlc may even decrease during
Ramadan (22, 28). A review of the literature (32) showed
that the fasting month of Ramadan alter significantly
glycemic control in type 2 diabetics if their glycaemia was
not stable before the fasting; however, it seems to have
little effects in patients with well equilibrated glycaemia
before Ramadan. According to the results of our study, it
seems that Ramadan fasting improves glycemic control.
This effect seems most evident in diabetics.

The total energy intake in our study decreased
during Ramadan and increased after Ramadan; all these
changes were significant. These findings negate the
common belief that Muslims tend to overcompensate
in terms of food intake during Ramadan fasting month
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(33). Overall changes of protein, fat and carbohydrate
intake percentages were not significant and neither the
glycaemia nor the lipid profile was correlated to the total
energy intake. That proves that all the changes that we
found early are due only to Ramadan fasting.

Conclusion

Our study findings support that beneficial effect of
Ramadan fasting in elderly patients with cardiovascular
risk factors were observed in early post-fasting period
including an increase of HDL-C levels and better control
of glycaemia. In contrast, in the fasting period there is
a risk that renal function decrease with a simultaneous
increase of glycaemia which could be deleterious for
diabetic patients.
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