Eastern Mediterranean Health Journal, Vol. 10, Nos 1/2, 2004 3

Improved serum HDL cholesterol
profile among Bangladeshi male
students during Ramadan fasting
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ABSTRACT Effects of Hamadan fasting on serum liplds of 20 healthy males in Banuladesh wers assessed.
Anthropometric parameters and blood lipids were measured 1 day before Ramadan, day 26 of Ramadan and
1 month after Ramadan. Body weight and body mass index decreased significantly during Ramadan com-
pared with before and after Ramadan. Fatintake was significantly higher during Ramadan than after. High-
rlansity lipaprotain (HDL) cholesterol increased significantly during Ramadan. CGiher lipids were not
significantly difterent. Regression analysis of Ramadan HDL cholesterol levels indicated positive association
with pulse rate and fat intake and negative association with systolic blood pressure and weight loss. The
findings indicate improved HOL cholesterol profiles during Ramadan.

Améllaration du profil du ohologtéral HDL aérique chaz las étudiants hangladals pendant le jeline
du mois de ramadan

RESUME Les effels dujaline du mois de ramadan sur les lipides sériques chez 20 sujets de sexe masculin
en bonne santé au Bangladesh ont été évalués, Les paramétres anthropométriques et les lipides sanguins
ont &té mesurés un jour avant le ramadan, au 26° jour du ramadan et un mois aprés le ramadan. Le poids
corporal et tindice de masse corporelle ont cansideraplement dimMinué pendant je ramadian par rapport aux
mesures avant et apres le ramadan. Lapport lipidique était significativement plus élevé pendant le ramadan
qu'aprés. Le cholestérol des lipoprotéines de haute densité (HDL) augmentait de manigre significative
pendant le ramadan. Les autres lipides n'étaient pas significativement différents. Lanalyse de régression
pour s tauy de chalestéral NI pandant ie ramadan indiqualt ure assaciation gositive avec (a fréquence du
pouls et I'apport lipidique et une association négative avec la pression artérielle systolique et la perte de
poids. Ces résultats mantrent une améiioration des profils du cholestérel HDL durant le ramadan,
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Introduction

Ramadan fasting is one of the 5 piliars of
Islam and one of the most significant iba-
dat (worships) of Istam [/]. Throughout
the world, miliions of Muslims fast during
Ramadan to fulfif this religious obligation,
Because the lunar calendar determines the
month of Ramadan and is about 11 days
shorter than the solar year, Ramadan is not
fixed to any season. The timing of daily
fasting varies from country to country and
with the season in which the month of Ra-
madan falls, Thus, depending upon the sea-
son and the geographical position of the
country, the length of the fast varies from
12 to 19 hours per day (2].

During Ramadan, Muslims abstain from
food arnd drink from dawn until sunset.
Traditionally the practice is to eat 2 meals,
| before dawn, sakri, and 1 just after sun-
set, iftar. Often Muslims eat a greater vari-
ety of foods in their meals during Ramadan
than in other months, As a result, the Ra-
madan fast provides an excellent opportu-
nity to study the effects of various diets on
the human body and can serve as an excel-
lent research model for metabolic and be-
havioural studies [3).

Ramadan fasting and starvation are not
synonymous. Many physioclogical and psy-
chological changes take place during Ra-
madan, most probably due to the changes
in eating patterns, eating frequency and
sleep patterns [4]. Some studies in the east-
ern Mediterranean area have indicated im-
proved high-density lipoprotein (HDL.)
cholesterol during Ramadan fasting [5,6].

The objective of our study was to in-
vestigate the serum lipid profile as influ-
enced by diet patterns and other parameters
during Ramadan,

Methods

The study was conducted in Dhaka, Bang-
ladesh, with 20 healthy male volunicers re-
siding in the hostel of the Natienal Institute
of Preventive and Social Medicine (NIP-
SOM). Prior to selection, written consent
was obtained from cach. Clearance was
obtained from the Ethical Committec of
NIPSOM. Data were collccted at 3 inter-
vals: before Ramadan (1 day before the
start of Ramadan), during Ramadan (day
26 of Ramadan) and after Ramadan (1
mounth after Ramadan). Data collection
started in December 1998 and ended in
March 1999. During the month of Ra-
madan the average duration of fasting was
approximately 2 hours and the maximum
ambient temperature ranged from 11 °C to
29 °C [7]. The mean age + standard devia-
tion of the volunteers was 38.27 + 4.07
years. All volunteers were in zood health
and none were using any medication. All
were engaged in light physical activities and
the nature of their work was more or less
similar. Bedv weight and mid-arm circume-
fercnce were recorded befure, during and
after Ramadan,

Diet information was obtained during
Ramadan and after Ramadan using 24-hour
recall method for 3 consecutive days. No
dietary intervention was provided to the
volunteers and they were allowed to eat
anvthing they wanted. Food intake was
analysed for energy, protein, carbohydrate
and fat. Diet composition was calculated
with published and unpublished composi-
tion tables of the foods of Bangladesh (A.
Haque, unpublished data) [#].

Blood was tested in the Department of
Nutrition and Biochemistry of NIPSOM.
Before and after Ramadan, blood was col-
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lected in the morning after overnight fast-
ing; during Ramadan it was taken just after
breaking the fast with a glass of water. To-
ta) cholesterol, HDL cholesterol and triglyc-
erides were determined by enzymatic
methods, Low-density lipoprotein (LDL)
cholesteref was obtained by the formula:

LDL cholesterol = total cholesterol
— HDL chalesterol - miglycerides/5

Determination of all biochemical param-
cters was done with a photoelectric colo-
rimeter and reagent kits (manufactured by
Human Gesellschaft fur Biochemica und
Diagnostica GiubH, Weisbaden, Germany)
[91.

Data were analysed by ANOVA for
model-period (fixed effect) and subjects
(randosn effect} using StatSoft Statistica,
version 5. The mean values of the 3 test
periods were compared for significant dif-
ferences using Duncan’s multiple range -
test at P < (0.05.

Results

Anthropometric measurements

The mean values of anthropometric mea-
surements significantly changed before,
duting aud after Ramadan (Table 1}, Al pa
rameters at day 26 of Ramadan, ie. body
weight, body mass index (BMI), mid-arm
circumference, pulse rate and systolic and
diastolic blood pressure, wore significantly
lower than pre-Ramadan values (P < 0.05).
One month after Ramadan fasting, body
weight and other parameters had a trend to
1ccoup to pro-Ramadan statos; however,
they were still significantly lower than the
pre-Ramadan values (# < 0.05). When the
post-Ramadan values were compared with
the day 26 Ramadan values, body weight,
BMI, mid-arm circamfcrence and systolic
blood pressure were significantly higher (P
< {.05). Pulse rate and diastolic blood pres-
sure were not significantly different. This
indicates longer lasting lowering effect of

Table 1 Anthropometric and other measurements (mean « standard deviation) of the 20 healthy

male volunteers

Measurements Pre-Ramadan®  Day 26 of Post-Ramadan® F  Pvalue
Ramadan

Weight {kg) 64.05+7.78° 62.07+8.08° 63.05+7.75° 141 < 0.001

Body mass index (kg/m?) 5420+2.48°  23.44+252° 2381x237° 134 <0001

Mid-arm circumferenca (cm) 27.75+1.88° 2720+ 1.88° 2742+191% 131 <0001

Pulse rate [per minute) 82.5+8.9 752+7.8 77.0 £8.0° 21.0  <0.001

Systolic blood preasure (mmHg) 124.3 £ 13.6° 111.8+108¢ 1180+0Q 263 <0001
77.3£106° 788+ 10.87 904 <0001

Diastolic blood pressure (mmHgy 82.3+11.4°

aOne day before Ramadan.
*One momnth after Ramadan.

LHSSIMiar SUpPersCHpivs inan:ate sigrifivarn differevtoe batween £ means;, Duncan's multiplo rango t-lost,

P « 0.05.
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Ramadan fasting on pulse rate and diastolic
blood pressure.

Energy intake

Total daily energy, carbohydrate and pro-
tein intake were not significantly different
between during and post-Ramadan periods
(Table 2), However, there was a significant

increase in fat intake (P < 0.01). Energy
from fat as a percent uf the wotal cucigy
intake was 10.6% during Ramadan versus
7.6% after Ramadan. Significant decteases
in blood glucose levels during Ramadan
suggest energy intake as the limiting factor
in our study (Table 3).

Table 2 Mean energy intake {+ standard deviation) of the 20 male volunteers

during and after Ramadan

Energy intake During
Ramadan

Parcent of Post- Percent of
totalenergy Ramatan  total energy
imake Intake

Energy (koaliday)  2113.8:188.5

- 2134121326 -

Carbolydiais {(giday} 4083+498.9  771x52  433.3x420  81,1x50
Protein (g/day) 64.6+20.5 12.3x4.1 801215 11341
Fat (g/day) 247 +3% 106+1.4 17.9 % 3.61 76+1.5

=Signiticant difference between 2 means al P« 0.01.

Table 3 Serum llpids and glucose measurements (mean x standard deviation) of the 20

healthy male volunteers

Measurement Pre-Ramadan

Day 26 of Post-Ramadan F P-value
Ramadan

Tolal choiesterel (mgrdl) 166.4 = 30.32
HDL cholesterol {mg/dl.) 38.14+7.40
LDL cholestercl (ma/dL) 103.92 + 34,57

Triglycerides (mg/dL} 146.66 + 72.78
Total cholesterolLDL

cholesterol 46+1.3
LOL/HDOL cholesterol 28x12
GClugose {mg/dL}) 052 1 14.1¢

165,15 £ 24.24 174 x22.66 1.1 NS
48.71+14.33° 41721770 41 <005
9233x2340 9968+2754 12 NS

131.04+41.47 152715759 17 NS

3.7x009"° 4311 52 <001
21:08 2508 43 <005
B5.6112.4 100146 48 <005

Dissimilar superscripys indicate significant difference batwean 2 means; Duncan’s mulliple range

t-fest 81 P « G.05.

LD = low-tlensily lipoprolein,
HDL = high-density lipoprotein.
NS = nof significant af P < 0.05.
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Serum lipids

Significant improvement in the HDL cho-
testerol profile (HDL cholesterol, total cho-
lesterol/HDL cholesterol, 1.DL cholesterol/
HDL cholesterol) was observed during the
Ramadan fasting period comparcd with the
pre-Ramadan period (P < 0.03) {Table 3).
There were no significant diffcrences in to-
tal cholesterol, LDL cholesterol and triglyc-
erides between the 3 periods.

Discussion

Anthropometric and other
measurements

The mean difference between pre-
Ramadan and during Ramadan body
weights was 1.97 kg. Significant reduc-
tions in body weight, BMI and mid-arm cir-
cumference during Ramadan suggest that
the subjects in our study had a negative en-
ergy balance (P < 0.05). Similarly, many
studics have reported weight loss during
the month of Ramadan fasting [3,76-16].
in contrast to this, one Sandi Arahian smdy
reported weight gain during Ramadan [/7]
and still others did no¢ find any significant
change in body weight [2,18]. In one study
among healthy males, a significant redue-
tion in skin fold thickness was reported
during Ramadan fasting [3]. A study of Tu-
nisian women suggested that increased fat
oxidation during Ramadan fasfing resuits i1
an adaptive mechanism for body weight
maintenance [78]. Our observation of de-
creases in systolic and diastolic blood pres-
sure is supported by the findings of Athar
and Habib [76).

Energy intake

The mean enetgy intake during Ramadan
(2113.8 & 168.5 kcal/day) was somewhat
below the average encrgy consumption of
Bangladeshi people, which has been esti-
mated at 2244 keal/day [7]. Among tropical

Asiatic males energy intake has been re-
ported 10 be 2557 keal/day ou nurmal days
with a reduction of 20%-25% during Ra-
madan fasting [/0]. In contrast, Frost et al.
reported increased energy intake during
Ramadan (3680 kcal/day) compared with
energy intake after Ramadan (2425 keal/
day) [17].

There were no significant differences in
carbohydrate and protein intake during and
after Ramadan in our study. The Bureau of
Statistics of Bangladesh reports average
protcin consumption to be 65 g/day [7].
This is approximately iu agreewent with the
reported protein inake of our subjects.
Protein intake has been reported to increase
during the month of Ramadan fasting
among both Tunisian women and Moroc-
cans [4,158].

Fat intake was significantly higher
among our subjects during Ramadan (P <
0.GG1). This was siinilar to increases in fat
intake during Ramadan among Tunisian
women and among Moroeccans [4, 18]
Bangladeshi people prefer fried food items
during ffiar. This habit iucreascs the intake
of unsaturated fat (mainly soybean oi}) that
ultimately results in an increase it fat con-
sumption during Ramadan. It may be noted
that fat inwake calosies as a percentage of
total energy intake during and after Ra-
madan in our study were far [ower than is
consumed in the affluent societies of some
industrialized nations. Because fow intake
of fat rather than excess fat is a concern in
the general population in developing coun-
trics like Bangladesh, it scems that during
Ramadan fat intake slighnly improved.

Serum lipids

1t is well established that a high level of
HDL chiwlusterel has an inverse relation
with coronary heart discase [19). The im-
proved HDL cholesterol profile in our study
is supported by many studies [4-6,20,21].
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Streja et al, and Murphy et al. noted similar
mncrcases in [IDL cholesterol profiles in 2
non-Ramadan studies [22,23]. Nonethe-
less, some studies have Teported decreases
[3.24]. In multiple regression analysis (r* =
0.74, P < 0.001, n = 20), IDL cholcsterol
was positivety asseciated with pulse rate
and fat intake and negatively with weight
loss and higher systelic blood pressure.
The prcdiction equation is:

HDL cholesterol = 1.4024 + 1.4032 pulse
rate + 1,5642 fat intake — 0.9608 systolic
blood pressure — 4.3295 weight chanpe

where HDL cholesterol was measured in
mg/dL, fat intake was measurcd in g/day

and weight change was calculated as
wcight on Ramadan day 20 — wesight bofoss
Ramadan measured in kg.

linprovement in HDL cholesterol profile
with higher fat intake agrees with the find-
ings of Nomani et al. [ 7],

In conclusion, Ramadan fasting con-
tributed to better blood lipid profiles under
the prevailing limited encrgy intake condi-
tions of the study. Onc of the contributing
factors may be higher fat intake. The find-
ings may have an application in improviag
HDL cholesterol levels among subjects frre-
spective of religion under restricted cnoi gy
intake conditions,
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