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Table 2 Changes in the consumption of food groups before and the
end of Ramadan

Food groups Pre-Ramadan Ramadan (mean p value
(serving/day) (meanxSD) +5SD)

Breads and cereals 6.79+2.90 571 +1.21 < (.003
Dairy products 345+1.75 1.85+0.69 < (1L.001
Meats 397+2.16 224 +0.85 < (1L.001
Fruits 597+3.56 8.50 £2.67 < (1L.001
Vegetables 0.92+0.47 0.90 +0.63 < (1L.003
Fat and oils 229+0.89 233 +0.87 < (1.001
Others 224+ 1.64 242 +2.17 < (1.001

Table 3 Changes in the consumption of macronutrients (g/day) and
energy intake (MJ/day) before and at the end of Ramadan

Macronutrients (mean=SD) p value
Pre-Ramadan Ramadan

Carbohydrate 271.24+93.70 276.33 +68.78 < (0.001

Protein 77.72+25.30 4950+ 11.68 < (0.001

Fat 4866+ 17 32.17+10.20 < (.001

Energy intake 7.6+23 6.6+1.6 < 0.001

Nachvak SM. et al. Eur J Clin Nutr, 2018, 8 June
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Table 2. Effect of Ramadan fasting on energy, carbohydrate, protein and fat intakes.

Authors Date Country Subjects (n) Effect of Ramadan on Nutrient Intake
Rahman et al. [30] 2004 Bangladesh 20 males Mo -.:hanse in energy, carbohydrate or protein
i Increase in fat
El Atiet al. [31] 1995 Tunisia 16 females Increase in protein and fat
Frost and Pirani [33] 1987 Saudi Arabia 15 Increase in carbohydrate, protein and fat
Yech et al. [34] 2015 Singapore 20 No change in energy, carbohydrate or protein
Increase in fat
Lamine et al. [35] 2006 Tunisia 30 Increase in fat
Sadiyaet al. [36] 2011 UAE 19 Decrease in protein, increase in fat
Bouhlel et al. [37] 2006 Tunisia g DEfI'E'ﬁ'EE.I]‘I carbohy drate and protein
Increase in fat
Poh et al. [35] 1996 Malaysia 117 :]]::ndcgatnge in protein. Decrease in carbohydrate
Suriani et al. [39] 2015 Malaysia 84 Decrease in carbohy drate
Khattak et al. [43] 2013 Malaysia 30 Mo change in energy or macronukrient intake

Osman F. et al. Nutrients, 2020, 12, 2478
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Table 3. Effect of Ramadan fasting on body mass and fat percentage of normal weight individuals.

Date Country Subjects (n) Effect on Body Mass Effect on Body Fat Percentage
Bouhlel et al. [15] 2008 Tunisia 9 males Significant reduction of 1.8 kg Significant reduction of 1.3%
Lopez-Bueno et al. [51] 2015 Spain 62 females Significant reduction of 1.6% Significant reduction of 2.2%
Machwvak et al. [57] 2019 Iran 160 males Significant reduction Dl 193 kg Significant teduu.tlu:m of 0.3%
— Significant reduction of 2.2% in males and  Significant reduction of 2.5% in males < 35
Norouzy etal [52] 2013 fran 240 # 1.4% in females aged < 35 vears ?aears and 1.1% in males 36 to 70 years
Shruthi et al. [54] 2013 India 50 Significant reduction of 0. 59 kg Significant reduction of 3.155%
Syam et al. [55] 2016 Indonesia 43 Significant reduction of 0.874 kg Significant reduction of (.484 kg
Kocaaga et al. [69] 2019 Turkey 33 males Significant reduction of 0.54 kg Significant reduction of 1.32%
Amiri et al. [70] 2016 Iran 51 Significant reduction of 0.78 kg Significant reduction of (.49 kg
El Atiet al. [31] 14995 Tunisia 16 females Mo significant change No significant change
Harder-Lauridsen et al. [58] 2017 Denmark 10 males Mo significant change No significant change
Ramadan [59] 2002 Karwait 16 males Mo significant change No significant change
Racinais et al. [60] 2012 Catar 11 males No significant change No significant change
Finch et al. [61] 1995 UK 41 Mo significant change No significant change
Al-barha et al. [71] 2019 Saudi Arabia 44 Mo significant change No significant change

Table 4. Effect of Ramadan fasting on body mass, body fat percentage and visceral adiposity of overweight and obese individuals.

Authors Date Country Subjects (n) Effect on Body Mass Effect on Body Fat Effect on stne ral
Percentage Adiposity
Khattak et al. [76] 2012 Malaysia 25 Significant reduction of 15.8 kg in males and 15.4 kg in females Mo change -
Khan et al. [77] 2002 Pakistan 10 males Significant reduction of 3.2 + 1.7 kg - -
. - ) Significant reduction of .95 kg for overweight subjects and _
Rohin et al. [7§] 2013 Malaysia 27 2.07 kg in obese subjects Mo change
Celik et al. [80] 2014 Turkey 42 Significant reduction of 1.6 kg - -

L. . . - Significant reduction Significant reduction
Suriani et al. [81] 2015 Malaysia 45 Significant reduction of 1.76 kg of 0.32% 0f 075 kg
Khaled et al. [41] 2009 Algeria 276 Significant reduction of 3.12 kg - -

Madk £ al. 82 2019 UAE 6 Sienificant reducti F115k Significant reduction Significant reduction

adkour et al. [#2] : ignificant reduction of 1.15 kg of 122 kg of 5.87 cm?

Unalacak et al. [79] 2011 Turkey 10 males Significant reduction of 2.9 kg - -
Radhakishun et al. [83] 2014 Metherlands 25 Mo change Slgmﬁiﬁfnzt ;;Iducnc:rn -
Salehi et al. [54] 2007 Iran 28 males Significant reduction of 6% - -

- Significant reduction  Significant reduction

3 - i
Sezen et al. [53] 2016 Turkey 70 of 0.9 kg of 0.5%

Ganjali et al. [85] 2016 Iran 24 Significant reduction of 2.2 + 1.581 kg - -

Osman F. et al. Nutrients, 2020, 12, 2478
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Fasting Nat Fasting Mean Differance Mean Difference
Study or Subgroup  Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI I¥, Random, 95% C|
2.1.1 Ramadan ohservance
Alsubhean 2017 0.6 233 9 01 23 8 16% -0.70[-2.90, 1.50] ¢
Dewant 2006 0.5 073 37 0 088 13 9.4% -0.50[-1.03,0.03 *
Dewanti 20060 0.1 0.64 38 0088 12 94% -0.10[-0.64,0.44)
Esmaeilzadeh 2016 =1 034 14 02 035 13 12.2% -L20([-1.46, -0.94] —_—

Gholameir 20192 -023 L1720 -0.07 07 29 9.0% -0.16[-0.73, 0.41]
Gholameit 2019h -049 098 34 -007 0.7 29 10.7% -0.42[-D.84, -0.00]

Goharifar 2015 0.1 .22 11 02185 19 &0% -0.30[-1.21, 0.60]
Nugrzha 2017 -0.56 1.03 25 -0.24 108 25 B.9% -0.32[-0.89],0.27| N
Subtatal (95% CI) 198 148 67.4% -0.47(-0.85 -0.09) e

Heterogeneiy: Tau' = 0.20; Ch' = 26.97, df = 7 (P = 0.0003); F = 74%
Test for overall effect: 7 = 2.43 (P = 0.02)

2.1.2 Greek Orthodox Fasting observance

Sarri 20032 05 09 60 -0.2 0.84 54 1L7% -0.30[-0.62,0.02) —_—
Sarri 2003h 0.2 09 60 04103 41 11.0% -0.60(-0.99,-0.21) .

Sarri 2009 04 L3 37 02 085 48 10.0%  0.20[-0.28, 0.68] '
Subtatal (95% CI) 157 143 326% -0.26 [-0.66, 0.15) e ——

Heterogeneiy: Tau' = 0.00; Chi' = 6.36, df = 2 (P = 0.04); ' = 69%
Test for overall effect: Z = 1.24 (P = 0.22)

Total (95% CI) 355 291 100.0% =0.40 [-0.70, -0.10] gl
Heterogeneity: Tau' = 0.17; Ch* = 41,35, df = 10 (P < 0.00001); I = 76% x X} u { ?
Test for overall effect: Z = 2,63 (P = 0,008) Favours fasting Favours not fasting

Test for subgroup differences: Chi* = 0.58, df = 1 (P = 0.45), F = 0%

Figure 3 The forest plot and subgroup analysis comparing Body Mass Index among fasters and non-fasters in Ramadan fasting and Orthodox
Christian fasting. Dewanti et al., 2006 included two groups of individuals who fasted fully(a) and individuals who fasted partially (b), as the non-
fasting group were the same. This was split to mitigate the risk of bias. The Sarri et al., 2003 study was analysed as three separate cohorts dur-
ing three periods of Nativity (a), Lent (b), and Assumption (c).

Gholampoor N. et al. Nutr Metab Cardiovasc Dis, 2024, 34, 1097-1109
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Table 3 Characteristics of
studies included in body
weight change during Ramadan
reviewed and analyzed as per
the country included with three
or more studies

Component Country K* NP 1% (%) Hedges’ g {QS'?%-CI]‘i

Body weight change Iran 22 1542 53.1 — 0.305 (= 0.356 to — 0.254)
Jordan 7 480 0.001 —0.291 (- 0.434 to — 0.268)
Turkey 7 227 67.6 — 0.301 (= 0.381 to — 0.200)
India 5 176 50.6 —0.291 (- 0.612 to — 0.304)
Malaysia 4 134 0.001 —0.291 (— 0.696 to — 0.341)
Pakistan 4 239 0.001 —0.291 (— 0.381 to — 0.002)
Saudi Arabia 4 177 0.001 — 0.148 (— 0.296 to — 0.200)
Tunisia 4 92 69.9 —0.297 (— 0.505 to — 0.089)
UAE 4 172 0.001 —0.449 (- 0.603 to — 0.294)

K- denotes the number of studies

°N: denotes the number of participants

°F statistic describes the percentage of variation across studies due to heterogeneity rather than chance

[162]

d'CI._ confidence interval

Jahrami HA. et al. Eur J Nutr, 2020, 10 March
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Figure 2 Meta-analysis of the impact of Ramadan fasting on the metabolic syndrome components. Abbreviations: BW, body weight;
Cl, confidence interval; DBP, diastolic blood pressure; FBG, fasting blood plasma glucose HDL, high-density lipoprotein; LDL, low-density lipo-
protein; SBP, systolic blood pressure; SMD, standardized mean difference; TC, total cholesterol; TGs, triglycerides; WC, waist circumference.
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Study name Statistics for each study Hedges' g and 95 % CI
Hedges' Standard Lower Upper
g ecror Varnance limit limit Z-Value P-Value
Norouzy of 2/ 2010 -0214 0.065 0004 -0.342 -0.087 -329¢ 0001 B |
Yucel et al 2004 0035 0159 0025 -0276 0348 0-227 0821
Malskmakan et 2/ 2017 -0350 0106 0011 0557 —0142 -3299 0001 -
Mohammadzade et af 2011 -0348 0183 0034 -0707 0011 -1898 0058 i
Shanatpanahi et al 2007 -0-463 0140 0020 -0.737 -0-188 -3303 0001 ——
Sayedda et 3/ 2012 -0-8334 0252 0063 -1.327 -0.340 -3.309 0001 — R —
Al-Barnha & Aljaloud 2018 -0-285 0151 0023 -0582 0010 -1892 0058 —l
Prasetya & Sapwarobo! 2018 -0-693 0209 0044 -1103 -0282 -3309 0001 R
Shehab et al 2012 -0-263 0130 0017 -052 -0013 -2063 0039 —
Celik et a/.2014 -0537 0-162 0026 -0855 -0-213 -3-306 0001 ——
Ongsara et al 2017 0235 0124 0015 -0.009 0478 1383 0059 ——
Kassab et al 2004 -0280 0148 0022 -0570 0010 -18%2 0059 ——
Kassab of 2/ 2003 -0.285 0151 0023 -058 0010 -1892 0058 —l—
Saleh et al 2005 -0.441 0134 0018 -0703 -0.179 -3302 0001 ——
Fakhrzadeh et al. 2003 -0-354 0107 0011 0564 -0-144 =3293 0001 E =
Fans et 2/ 2012 -0.263 0142 0020 -0546 0.010 -1.391 0059 —5—
Khan et 312017 -0-322 0170 0029 -0558 0011 =189 0058 ——
Narouzy et /2013 -0-214 0065 0004 -0342 0087 -329¢ 0001 | 3
Rahbar et a/ 2019 -0-383 0174 0030 -0723 -0042 -2200 0028 ——
Lopez-Bueno et a/ 2015 -0-206 0127 0016 -0454 0043 -1623 0105 —
Rohen et 2/2013 -0-510 0154 0024 -0813 -0208 -3-305 0001 ——
Agoumi et a/.2013 -0463 0140 0020 -0737 -0-188 -3-303 0001 ——
McNei of 2/ 2014 -0234 0218 0047 0661 0193 -1073 0283 ———
Hassan & Isawum: 2014 -0.441 0134 0018 -0703 -0-179 -3-302 0001 B
-0312 0038 0001 -0-387 -0236 -8-114 0000 [ \

-2:00 1-00 2:00

Flavaurs A Flavours B
Fig. 2. According to Hedges' g value with 95 % CI, small (—0-312) significant reduction in waist cicumference was induced by Ramadan fasting. Heterogeneity
statistics: 95 % CI —0-387, —0-236, I° = 49 %. Hedges' g value is considered small when value =0-2, medium = 05, large =0-8.

Al-Islam M. et al. Brit J Nutr, 2020, 123, 1-22
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Fasting Mot fasting Mean Difference Mean Difference
Study or Subgroup  Mean [mmHg] SD [mmHg]l Total Mean [mmHg] 5D [mmHg] Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.1.1 Ramadan observance
Alsubheen 2017 -11 5.42 9 -5 5.3 8 7.6% -6.00([-11.10, -0.90] +
Dewanti 2006a -10 4.44 37 -8 4. 84 13 9,08 -2.00 [-4.99, 0.99] -
Dewanti 2006k -8 4.59 38 -8 4.84 12 9.0% 0.00 [-3.10, 3.10]
Esmaeilzadeh 2016 -7.8 4.26 14 5 11.63 13 6.5% -12.80 [-19.50, -6.10] +———
Gholameit 2019a -6.15 4.31 20 0.73 3.8 29 9.3% -6.88 [-9.40, -4.36) —————
Gholameit 2019hb -4 3.58 34 0.73 3.8 29 9.6% -4.73 [-6.56, -2.90] B —
Khan 2020 3.6 1.66 B0 5.8 1.9 15 9.9% 2.20[1.15, 3.25] —
Subtotal (95% CI) 212 119 60.8% -3.83 [-7.44, -0. —— e
Heterogeneity: Tau? = 20.44; Chi® = 88,55, df = 6 (P < 0.00001); I' = 93% >

Test for overall effect: 2 = 2.08 (P = 0.04)

1.1.2 Greek Orthodox Fasting observance

Sarri 2003a -1 4,04 a2l -3 2.50 23 9.8% 2.00[0.69, 3.31] e

Sarrl 20030 -4 3.27 47 1 2.97 41 9.8% -5.00 [-6.30, -3.70] —

Sarri 2003c -1 3.44 59 -8 2.46 1] 9.8% 7.00[5.92, 8.08] —p—
Sarrl 2007 1.9 4 38 1.9 0.51 249 9.8% 2.00[0.71, 3.29] —

Subtotal (95% CI) 195 183 39.2% 1.51 [-3.46, 6.47] e —

Heterogeneity: Tau® = 25.29; Chi® = 193.58, df = 3 (P < 0.00001); I = 98%
Test for overall effect £ = 0.59 (F = 0.55)

Total (95% CIy 407 302 100.0% -1.75 [-4.64, 1.13] --r-

Heterogeneity: Tau® = 21.70: Chi* = 313.18, df = 10 (P < 0.00001): I* = 97% I } |

Test for overall effect: Z = 1.19 (P = 0.23) -10 -3 0 > 10
G = - Fawours fasting Fawvours not fastin

Test for subgroup differences: Chi* = 2.91, df = 1 (P = 0.09), I* = 65.6% - v’

Figure 2 The forest plot with subgroup analysis comparing systolic blood pressure among fasters and non-fasters in Ramadan fasting and Orthodox
Christian fasting. Dewanti et al., 2006 included two groups of individuals who fasted fully (a) and individuals who fasted partially (b) as the non-
fasting group. Since the non-fasting group was the same, it was split to mitigate the risk of bias, The Sarri et al., 2003 study was analysed as three
separate cohorts during three periods of Nativity (a), Lent (b), and Assumption (c).

Gholampoor N. et al. Nutr Metab Cardiovasc Dis, 2024, 34, 1097-1109



Study Subjects Mean difference in SBP MD 95%-Cl Weight Y
Loy olo |.) 0} 506
Ongsara, et al. 2017 65 0.21 [-4.71; 513] 3.5% ﬂ U ) G) )9) w
Dewanti, et al. 2006 75 -8.99 [-15.35; -2.63] 2.5%
Khan, et al. 2017 35 0.48 [-4.22; 5.18] 3.7% “
Faris, et al. 2012 50 -7.90 [-11.64;-4.16] 4.6%
Malekmaken, et al. 2017 93 -2.30 [-5.98; 1.38] 4.6%
Gupta, et al. 2013 98 -0.73 [-3.43; 1971 57%
Shehab, et al. 2012 60 -3.54 [-8.36; 1.28] 3.6%
Norouzy, et al. 2017 12 -1.90 [-8.02; 4.22] 27%
Sijavandi, et al. 2015 89 -0.90 [-4.02; 2.22] 52%
Beltaifa, et al. 2002 20 0.00 [-6.20; 6.20] 2.6%
Martin, et al. 2004 17 -559 [-11.93; 0.75] 2.6%
Alsubheen, et al. 2017 9 -11.00 [-21.64; -0.36] 1.1%
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Figure 2. Random effects meta-analysis of Ramadan fasting on systolic blood pressure.
LORANS indicates London Ramadan Study; MD, mean difference; and SBP, systolic blood pressure.
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Figure 3. Random effects meta-analysis of Ramadan fasting on diastolic blood pressure.
DBP, diastolic blood pressure; LORANS, London Ramadan Study; and MD, mean difference.
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