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The influence of Ramadan fasting (RF) on patients with
""Metabolic Syndrome" (MetS) remains debatable. Meanwhile,
the majority of evidences demonstrated a beneficial effect on
nearly most of the metabolic criteria that are reducing the risk
of MetS. Hypoglycemia is a significant consequence of
diabetes that has already been associated to an increased
cardiovascular risk, and hypertension. However, there have
also been reports of mixed results. Therefore, the objective of
this observational study was to detect the impact of “Ramadan
Fasting” on Metabolic criteria among treated hypertensive
and diabetic patients. A total of 73 female MetS patients aged
20 to 45 years old took part in this prospective study, were
evaluated a week before Ramadan fasting and, after Ramadan
month having hypertension and diabetics of more than 2
years. All attended Halabja Hospital and were treated with one
daily medication based on the doctor’s prescription. To
estimate the sample size, the sample random technique was
employed, and the computed sample size was used. The
eligibility criteria for female patients having diabetes and
hypertension were based on the International Diabetic
Federation (IDF) definition criteria. Fasting blood samples
were taken, blood pressure was assessed, and BMI was
computed, as well as fasting blood sugar and lipid profiles of
all collected blood samples. There was a substantial weight
loss, and WC decreased. This result has been reflected on BMI
as well (p < 0.0001). During the month of fasting, both the
systolic and diastolic blood pressures changed significantly.
Overall, Ramadan fasting was found to decrease fasting
glucose levels. Fasting Ramadan was found to have a
significant drop in TC and TG levels in terms of lipid profile
modifications. The levels of LDL-C in the blood did not differ
significantly, after Ramadan compared to baseline. However,
we did notice a decrease in serum HDL-C levels, which was
not accompanied by any significant alterations. Ramadan has
a synergistic effect. In people with a history of hypertension
and hyperglycemia, fasting combined with conventional
medical treatment results in significant improvements in
weight, BMI, waist circumference, lipid profile, systolic and
diastolic blood pressure, are all heart disease risk indicators.
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1. INTRODUCTION
Diabetic and hypertension are the two most important criteria of the Metabolic Syndrome
(MetS), and resolute hazards calculate for Cardio Vascular Disease (CVD). Study shows that
complications from diabetic patients develop vastly greater if blood pressure (BP) was high
[1]. However, in exception to the role of BP, a study indicates that hyperglycemia in patients
with irregular fasting, glucose is considered a crucial marker in estimating the risk of mortality
[2]. Other shows, in diabetic patients the risk of developing CVD are multiplied [3] and the
predominance of hypertension in diabetic individual is high [4]. Around, 80% of people with
diabetes will die from hypertension [5].
Globally, the incidence of adults with hypertension is high and was assessed to be 972 Million
in 2000 and is anticipated to extend in 2025 to about 60% in total of 1.56 Billon [6]. Besides,
the prevalence of diabetes be high around the world, it is approximately 8.8% accounting for
415 Million human being in 2015 and predicted to rise 10.4% by way of 2040 accounting for
642 Million [7]. Most of the patients with diabetes will develop hypertension. Therefore, it is
difficult to control BP in diabetic patients compared to non-diabetics, meanwhile, the venture
of CVD is high in hypertensive patients with hyperglycemia than in patients that only have
high blood pressure [8]
There is a lack of scientific proof on the outbreak and risk factors of hyperglycemia and
hypertension amongst Kurdish Muslim people with different behavior compared to non-
Muslims. In both industrialized and poor countries, the combination of diabetes, hypertension,
and other metabolic risk factors may have a substantial influence in determining the risk of
death and morbidity. [9][10]. But there is no enough evidence why there is such a significant
relationship between the two criteria. However, many factors might also contribute.
All healthy adult Muslims are required to fast from dawn to dusk throughout Ramadan, with
an exception for women in a period of the menstrual cycle and those who are suffering from
any disease. During this month the majorities of Kurdish Muslims have devoured two well
large, sized meals one directly before dawn and second after dusk. Fasting may cause
metabolic level changes. Evidence for the consequence of Ramadan fasting and physiological
responses during fasting is still not fully understood. Fasting, sleep disturbance, changes in
dietary behavior, and lifestyle have a major important role in controlling metabolic criteria
levels including diabetic and hypertension [11]. However, research on the impact of Ramadan
fasting on blood sugar level and hypertension have been controversial; one study import a
considerable Glucose levels in the fasting state are lower over time [12], while another found a
modest rise [13], and a reduction in blood pressure in either “hypertensive and normotensive”
people [14], additionally study on diabetic patients during Ramadan were showed a significant
increase in systolic BP but no difference in Diastolic BP [12]. The aim of this study was to
see how Ramadan fasting affected metabolic parameters in females on hypertensive and
diabetic treatment at Halabja Hospital.

2. METHODS AND MATERIALS

A group of 73 female patients with Met S, aged (20-45) years were evaluated before and after
the Ramadan month (one week before the fasting month and were followed up a week after
the month), having a disease (diabetic and hypertension) of more than two years. All attending
the Halabja Hospital were treated with once-daily medication and continued their medications
during Ramadan (atenolol: 50mg, metformin 500 mg, and aspirin 100mg orally once a day)
medication was taken before sunrise. In addition, they were regularly fasting during past years
and have the intention to fast. The study was undertaken in Halabja Hospital from (17-4-2020)
to (24-5-2020), include one week before Ramadan Month, patients were examined at the
Center of Communicable and non-Communicable disease. This center provides all required
patients including; Examination and drug supplements with a free for those people living in
Halabja and around. The sample size was calculated using a basic random sampling
procedure. Each individual is chosen totally by random in this situation, and every member of
the population has an equal chance of being chosen.

2.1 Inclusion and exclusion criteria
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The (IDF) defining criteria were used to determine eligibility for female participants with
diabetes and hypertension between the ages of 20 and 45 who live in Halabja (Kurdistan
Region of Iraq) [15]. This study excluded participants who were taking any medications other
than antihypertensive and diabetic treatments (atenolol 50 mg, metformin 500 mg, and aspirin
100 mg orally once a day). After a medical evaluation, the candidates for the study were
chosen. Patients having renal disease, liver disease, pregnant and lactation women, type one
diabetes, smoker, alcoholic, insulin user, and newly diagnosed with hypertension and type II
diabetes were excluded. Moreover, patients who were unable to fast for at least 21 days during
the trial period were eliminated from the study.

2.2 Ethics

Ethical ratification for the study was commissioned through the Ethical Review Board of;
Halabja Hospital, Center of communicable and non-communicable disease. Respondents gave
patients a survey questionnaire before and after Ramadan after they signed a consent form.

2.3 Data collection methods

The questionnaire comprised a socio-demographic section, such as; gender, age,
anthropometric measure, onset and duration of disease, and medical history were recorded
(type and dose of anti-hypertensive and anti-diabetic agent used).

Clinical data section including systolic and diastolic blood pressure and laboratory
investigation was performed to examine blood glucose level. Hypertension was defined
according to the IDF guideline, which is SBP> 130 mm/Hg and, or DBP > 85 mm/Hg or using
anti-hypertensive remedy [15]. After at least 10-20 minutes of rest, blood pressure was
collected from the participant's left arm while seated with a standardized zero-mercury
sphygmomanometer and stethoscope. The IDF criteria were used to make the diagnosis of
type 2 diabetes (more than 120). The presence of diabetes was specified by reviewing
previous medical history of the patient and confirming that they were using anti-
hyperglycemic medication. The first sample was collected a week prior to Ramadan at 9 to 10
am, and the second sample was tested at least two days before Ramadan ended. After 8 to 10
hours of fasting, blood glucose was measured using a glucose kit (Randox-USA). BMI was
calculated according to the BMI = (weight (kg))/ (height (m)?, and waist circumference
was measured by using steel tape at baseline and end of Ramadan fasting.

2.4 Statistical analysis

The data was collected and analyzed by using SPSS version 22. (SPSS. Chicago, IL, USA).
For the complete sample, descriptive statistics such as; standard deviation, mean, and
percentages were determined. The differences in mean were investigated using the
independent samples t-test and the paired sample t-test. In this study, a P value of less than
0.05 was considered statistically significant.

3. RESULTS

The mean size of fasting days was 26.5 days, with the range being 24 to 29, and the total
number of fasting hours was 15 hours and 25 minutes. All of the women in this study missed
four and a half days of fasting because they couldn't fast during their menstrual period. The
study enrolled 82 volunteers, nine of whom were withdrawn from the final analysis, and four
of whom failed to provide blood samples at the conclusion of the trial and five volunteers
withdraw from the study due to acute medical conditions and did not complete fasting. The
remaining 73 volunteer patients with a mean age of 37.6 + 6.7 took part in this study.

Most of our patients were taking aspirin 100mg/day n=48 (67 %). The majority of type 2
diabetic patients who underwent Ramadan fasting consumed oral antidiabetic drugs; 65
subjects were on oral antidiabetic metformin and 8 were on metformin for glucose-lowering
therapy. In addition, all of the patients were taking an antihypertensive medication (calcium
Chanel blockers). The regularity of medicine taken was necessary in the inquiry to learn that
n=49 (68%) of the patients took their meds every day, but n=24 (33%) of the individuals
frequently missed their medications throughout the fasting month. (Table 1).

There was a substantial weight loss during the month of Ramadan; it has changed from 86.4 +
14.7 kg to 83.2 £ 14.7 kg with a percentage change of 3.1 + 3.3 kg and p < 0.0001. Also, WC
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decreased significantly compared to before Ramadan; it has changed from 109.4 + 8.7 cm to
106.6 = 8.4 cm with a percentage change of 2.8 + 2.7 cm and p < 0.0001. This result has been
reflected on BMI as well that showed a reduction from 34.5 + 5 to 33.2 + 4.9 with a
percentage change of 1.3 + 1.9 and p < 0.0001. (Table 2).

The systolic blood pressure (143.04 + 22.6 vs 124.6 + 14.3), and diastolic blood pressure (88.9
+ 11.2 vs 77.8 = 7.8) showed a significant change during fasting period. Overall, fasting
throughout Ramadan was found to significantly reduce fasting blood sugar levels. It has
improved from 127.1 + 62.1 mg/dl to 103.2 = 20.2 mg/dl, and p-value 0.0001, which has a
significant change compared to before Ramadan fast. (Table 3).

With regards to changes in lipid profile, fasting Ramadan was found to a significant decrease
in TC level by (183.9 £ 39.9 to 173.7 + 36.5) mg/dl, and TG level by (170.9 + 58.3t0 144.6 +
41.1) mg/dl. There was no significant change in serum LDL-C after Ramadan when
comparing to the initial, however, we noticed a decline in serum HDL-cholesterol levels but
this change was not paralleled by any significant changes. (Table 3).

4. DISCUSSION

Incompatibles studies have been reported for BMI, WC, and weight loss in response to
Ramadan fasting. The most significant interpretation from this study is the impact that
“Ramadan fasting has over many parameters including body weight, WC, BMI, and many
analyzes in the blood such as TC, TG, and HDL-C, nevertheless, the fact that after Ramadan
all encounters of the study matched in an improvement of their systolic and diastolic blood
pressure. We found both BMI and WC significantly decreased after Ramadan, this was
following works [16], [9], In addition, there was a significant drop in the Basal Metabolic
Index (BMI), which is aligned with another study[18], [11]. Decrease in body weight and BMI
[20]. However, it is not clear the exact reason for the result, whether it was related to a
decrease in hydration or fat mass or to other lifestyle conditions. The significant weight
reduction during Ramadan fasting is since participants went through almost a month of
depriving themselves during the days starting from dawn and continuing to dusk. And
different periods of fasting in different seasons (16 to 17 hours) are other important factors,
which can affect the obtained findings[21]. The qualifications of eating configuration, low-
calorie intake, loss of midday meals when the body is metabolically active, exercise religious
activity  (prayer), behavioral changes, and improvement of psycho-physiological
during Ramadan fast status[22], might help improve and arrangement of lifestyle-related
disorders like MetS overweight and obesity [23]. Again, BMI and WC, are significant
changes, not just result of the decrease in food intake (less energy intake and more energy
expenditure) but also the result may strongly have related to dehydration produced by
exhaustion of body fluids and loss of water and fluid intake, not related to decreasing in body
fat [24]. Such changes could be showcased as a positive indication resulting from fasting the
month.

The result of the finding for BP is compatible with similar studies performed by other
researchers, including a research paper from our team that found similar observations among
hypertensive patients during Ramadan fasting in Halabja [25]. Besides, the targeted group of
patients in this study was females having troubles with their blood pressure and were taking
drugs for controlling their symptoms. The outcome in this regard also demonstrated the
usefulness of Ramadan fasting along with the continuous taking of the drugs in improving the
systolic and diastolic blood pressures for these encounters. Also, the fasting indicated no
negative contribution in worsening the health status of the patients when blood pressure
matters. A Mixed change in B.P among diabetic patients was reported by many researchers
during Ramadan fasting. This change may result of different reasons; first, individual are
licensed to drink and eat after the dusk and before dawn, second, traditional high sugar intake
and consumption of high-fat foods [26], third, longer fasting hours-high temperature-
associated with dehydration then increased blood viscosity [27], forth, changing in dietary
pattern and behaviors-weak up for a meal at night and return to a sleep-some afternoon nap
and less physical activity [28], finally, sleep imbalance, energy restriction, physiological
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effects and decrease number of meals [29]. All reasons may be able to have posed an
additional risk for BP control. Our finding is in agreement with other studies in diabetic
patients [30, 31, 32] , other shows, no significant changes [8, 34], No change in BP may be
due to the fact that people are on diet and doing exercise, this retained homeostasis and BP
didn't change.

Others believe that this discrepancy could also be thanks to a long hunger period during which
glucose storage is exhausted and fat becomes a source of energy, thus, helping in weight loss,
better glycemic control, help in decreasing BP and other lifestyle-related diseases[34].
Besides, the mixed result for change in BP among diabetic patients that use metformin during
Ramadan has been reported. The beneficial effect of metformin has been appraised its anti-
hyperglycemic efficacy and it can affect weight and BP. Study shows that metformin
significantly decreases BP in non-diabetic hypertensive obese [35], and Improving insulin
sensitivity by metformin during Ramadan fasting decreases BP in untreated hypertensive non-
obese [36]. In contrast to our result, use of metformin for diabetic control did not affect BP
[37, 38]. Interestingly, other finding shows, participants with long time use metformin had
higher systolic blood pressure compared to a participant with shorter duration use of
metformin, meanwhile other trial reached the same result[39]. Improvement in glycemic
control has also been reported in type 2 diabetics [40], and healthy adults [41]. Overweight
and obesity is a heterogeneous disease associated with the higher risk for the outreach of type
Il DM [16, 17]. A “meta-analysis study shows that being overweight is involved with a
development risk of diabetic retinopathy [44]. Therefore, the greatest parts of researchers and
physicians, find intermittent fasting is satisfactory for patients with well-controlled diabetes.
Conflicting results for FBS, lead to different decisions, especially in the management of type 2
diabetics. “Expert Muslim medical practitioners” believe that fasting during Ramadan may
make disease harmful, but, it is different in patients with type Il DM if fitting direction about
meal and hypoglycemic medication is designated [22, 23]. In the result of our study, we found
that the range of FBS is significantly changed during and after Ramadan fasting. It is
acceptable that living with type 2 diabetes did not inhibit patients from fasting with regular
metformin medication and it can improve insulin sensitivity due to the long duration of fasting
[36]. Studies are reported a noticeable decline in glucose levels during Ramadan fasting.
However, many factors like environmental factors, regular drug intake, differences in dietary
habits, seasons, prolonged hunger, disorder, physical activity, and sugar intakes, make our
result to an agreement with some of the previous studies [47, 26, 27]. Conflict report study
shows a significant reduction in blood glucose towards the end of Ramadan in adults, it may
be related to increased “gluconeogenesis” [51].

When it comes to the changes in the levels of “lipid profile” variable during Ramadan, we
could observe a significant decrease in certain parameters and non-significant decreases in
others. For TC and TG the change was minus directed and was significant. However, for the
good HDL-C there was also a decrease in its levels which could not be attributed to a benefit
of Ramadan fasting. Yet, the change in HDL-C, was not significant. Besides the promising
results observed from the current study, yet, the benefit of fasting for patients with metabolic
syndrome is controversial [52]. Although, in a systematic review that surveyed 28 studies
performed upon various Muslim societies from the Middle East, Asia, and Africa, Tahapary
et. al. found the common characteristic among all studies were observing a decrease in fasting
plasma glucose (FPG), HbAlc, TG, TC, HDL, and LDL levels without any fatal
hypoglycemic cases [53]
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Table 1: Anthropometric data before Ramadan.

Variables Total (n=73) Female P Value
Age (years) 30-45 0
Weight (kg) 86.4+14.7 0
BMI (kg/m2) 34.5+4.9 0
WC (cm) 109.448.7 0

Table 2: Effect of Ramadan fasting on anthropometric measure

Variables No. Before After Changes 95%Cl P value
Ramadan Ramadan difference
(mean + (mean +
SD) SD)
weight (kg) 73 86.4+14.7 83.2+14.7  3.1+3.8() 2.2-4 0.001
BMI (kg/m2) 73 34.5+4.9 33.2+4.9 1.3+1.6 () 1-16 0.001
WC (cm) 73 109.4+8.7 106.6+8.4 2.8+2.7 (-) 2.1-34 0.001

The descriptive statistics of mean, and standard deviation were calculated for the entire sample. The
differences between means were tested by paired sample t- test. P value less than 0.05 was considered as
statistically significant

Table 3: Effect of Ramadan fasting on Blood sugar, Blood pressure and Lipid profile

Variables No. Before After Changes 95%CI P value
Ramadan Ramadan difference
(mean + SD)  (mean + SD)

FBS 73 127.1+62.1 103.2+20.2 23.9455.6 (-) 10.9-36.8 0.001
SBP(mmHg) 73 143+22.6 124.6+14.3 18.4+20.9 (-) 13.5-23.3 0.001
DBP(mmH) 73 88.9+11.2 77878 1196 () 8.7-13.2 0.001
TC (mg/dL) 73 184+39.9 173.7+£36.5  10.3+33.6 (-) 2.4-18.1 0.011
TG (mg/dL) 73 170.9458.3  144.6+41.1  26.3+65.6 (-) 11-41.7 0.001
HDL-C (mg/dL) 73 39.4+14.7 36.5+13.8 2.8+13.4 (-) 0.2-6 0.07
LDL-C (mg/dL) 73 129.4+43.7 123.7+36.1 5.6+38.4 (-) 3.3-14.6 0.2

The descriptive statistics of mean, and standard deviation were calculated for the entire sample. The
differences between means were tested by paired sample t- test. P value less than 0.05 was considered as
statistically significant

5. CONCLUSION

Per the results, of the current discussion and a review of the literature, fasting throughout the
Holy month of Ramadan is rather advantageous for groups taking hypertension and blood
sugar control medicines; their health state has improved relatively after fasting this month. On
the other hand, fasting appears to necessitate more research in order to assess its effect.

Kurdistan Journal of Applied Research | Volume 7 — Issue 1 — June 2022 | 130



REFERENCE

(1]
[2]

[3]
(4]

(5]
(6]
[7]

(8]
[9]
[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

G. Hu, P. Jousilahti, and J. Tuomilehto, “Joint effects of history of hypertension at baseline and type 2
diabetes at baseline and during follow-up on the risk of coronary heart disease,” pp. 3059-3066, 2007.

K. Asadollah, N. Beeching, and G. Gill, “Hyperglycaemia and mortality,” J R Soc Med, vol. 100, no. 11, pp.
503-507, 2007.

C. S. Fox et al., “Increasing Cardiovascular Disease Burden Due to,” vol. 115, no. 12, pp. 1544-1551, 2007.
K. Tadesse, H. Amare, T. Hailemariam, and T. Gebremariam, ‘“Prevalence of Hypertension among Patients
with Type 2 Diabetes Mellitus and Its Socio Demographic Factors in Nigist Ellen Mohamed Memorial
Hospital Hosanna, Southern Ethiopia,” J. Diabetes Metab., vol. 9, no. 4, pp. 4-10, 2018.

K. Tunceli, C. J. Bradley, D. Nerenz, L. K. Williams, M. Pladevall, and J. E. Lafata, “The Impact of
Diabetes on Employment and Work Productivity,” Diabetes Care, vol. 28, no. 11, pp. 2662—2667, 2005.

P. M. Kearney, M. Whelton, K. Reynolds, P. Muntner, P. K. Whelton, and J. He, “Global burden of
hypertension : analysis of worldwide data,” Lancet, vol. 365, no. 9455, pp. 217-223, 2005.

K. Ogurtsova, J. D. Rocha, Y. Huang, U. Linnenkamp, and L. Guariguata, “IDF Diabetes Atlas : Global
estimates for the prevalence of diabetes for 2015 and 2040,” Diabetes Res. Clin. Pract., vol. 128, pp. 40-50,
2017.

I. H. De Boer et al., “Diabetes and Hypertension : A Position Statement by the American Diabetes
Association,” Diabetes Care, vol. 40, no. 9, pp. 1273-1284, 2017.

F. Chentli, S. Azzoug, M. El, A. Amani, and A. Elgradechi, “Brief Communication Diabetes mellitus and
Ramadan in Algeria,” vol. 17, no. 7, 2013.

N. Khan, A. Rasheed, H. Ahmed, F. Aslam, and F. Kanwal, “Effect of Ramadan fasting on glucose level ,
lipid profile , HbAlc and uric acid among medical students in Karachi , Pakistan,” vol. 23, no. 4, 2017.

S. A. Meo and A. Hassan, “Physiological changes during fasting in Ramadan,” J PakMed Assoc, vol. 65,
no. 5, pp. S6-S14, 2015.

A. El Bilbeisi, A. El Afifi, H. Farag, K. Wahedy, M. Srour, and K. Djafarian, “Effects of Ramadan Fasting
on Anthropometric Measures , Blood Pressure and Glucose Level among Type 2 Diabetic Patients on
Metformin Treatment,” J. Nutr. Heal. Sci., vol. 6, no. 2, 2019.

A. Temizhan, T. Izzet, O. Donderici, and B. Demirbas, “THE EFFECTS OF RAMADAN FASTING ON
BLOOD LIPID LEVELS,” Am J Med., vol. 109, no. 4, p. 1, 2000.

I. Salim, J. Al Suwaidi, W. Ghadban, H. Alkilani, and A. M. Salam, “Impact of religious Ramadan fasting
on cardiovascular disease: a systematic review of the literature,” Curr. Med. Res. Opin., vol. 29, no. 4, pp.
343-354, 2013.

P. Zimmet, K. G. M. M. Alberti, and M. Serrano Rios, “A New International Diabetes Federation (IDF)
Worldwide Definition of the Metabolic Syndrome: the Rationale and the Results,” Rev. Espafiola Cardiol.
(English Ed., vol. 58, no. 12, pp. 1371-1375, 2005.

S. A. Saleh, S. A. Elsharouni, B. Cherian, and M. Mourou, “Effects of Ramadan fasting on Waist
Circumference , Blood Pressure , Lipid Profile , and Blood Sugar on a Sample of healthy Kuwaiti men and
women,” Malays. J. Nutr., vol. 11, no. 2, pp. 143-150, 2005.

S. Saiyad, M. Saiyad, U. Patel, and A. Verma, “Effect of Ramadan fasting on anthropological and
physiological parameters,” vol. 3, no. 1, pp. 59-62, 2014.

B. M. J. Ziaee V, Razaei M, Ahmadinejad Z, Shaikh H, Yousefi R, Yarmohammadi L, Bozorgi F, “The
changes of metabolic profile and weight during Ramadan fasting,” Singapore Med J, vol. 47, no. 475, pp.
409409-414, 2006.

A.-H. Memari, R. Kordi, N. Panahi, L. R. Nikookar, M. Abdollahi, and A. Akbarnejad, “Effect of Ramadan
Fasting on Body Composition and Physical Performance in Female Athletes,” Asian J. Sports Med., vol. 2,
no. 3, pp. 161-166, 2011.

O. Rahman and M. R. Islam, “Association between fasting of ramadan and risk factors of diabetes: A study
from Rajshahi city in Bangladesh,” Adv. J. Food Sci. Technol., vol. 3, no. 5, pp. 360-365, 2011.

A. D. Saada et al., “Effect of Ramadan fasting on glucose, glycosylated haemoglobin, insulin, lipids and
proteinous concentrations in women with non-insulin dependent diabetes mellitus,” African J. Biotechnol.,
vol. 9, no. 1, pp. 87-94, 2010.

M. Jaleel, B. F. Jaleel, and F. Fathima, “Nutrition, energy intake- output, exercise, and fluid homeostasis
during fasting in Ramadan,” J. Med. Nutr. Nutraceuticals, vol. 2, no. 2, p. 63, 2013.

M. Unalacak, 1. H. Kara, D. Baltaci, O. Erdem, and P. G. E. Bucaktepe, “Effects of Ramadan Fasting on
Biochemical and Hematological Parameters and Cytokines in Healthy and Obese Individuals,” Metab.
Syndr. Relat. Disord., vol. 9, no. 2, pp. 157-161, 2011.

M. A. K. Rohin, N. Rozano, N. A. Hadi, M. N. M. Nor, S. Abdullah, and M. D. Venkateshaiah,
“Anthropometry and body composition status during ramadan among higher institution learning centre
staffs with different body weight status,” Sci. World J., vol. 2013, 2013.

H. A. M. Farag et al., “Effects of Ramadan fasting on anthropometric measures, blood pressure, and lipid
profile among hypertensive patients in the Kurdistan region of Iraq,” SAGE open Med., vol. 8, p.
2050312120965780, 2020.

M. Denise Robertson, R. Alex Henderson, G. E. Vist, and R. D. E. Rumsey, “Extended effects of evening
meal carbohydrate-to-fat ratio on fasting and postprandial substrate metabolism1-3,” Am. J. Clin. Nutr., vol.
75, no. 3, pp. 505-510, 2002.

G. Akhan, S. Kutluhan, and H. R. Koyuncuoglu, “Is there any change of stroke incidence during
Ramadan?,” Acta Neurol. Scand., vol. 101, no. 4, pp. 259-261, 2000.

A. BaHammam, “Sleep pattern, daytime sleepiness, and eating habits during the month of Ramadan,” Sleep

Kurdistan Journal of Applied Research | Volume 7 — Issue 1 — June 2022 | 131



[29]

[30]

[31]
[32]

[33]

[34]

[35]
[36]
[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]
[46]
[47]

[48]

[49]

[50]

[51]

[52]

[53]

Hypn., vol. 5, no. 4, pp. 165-174, 2003.

K. S. Stote et al., “A controlled trial of reduced meal frequency without caloric restriction in healthy ,
normal-weight , middle-aged adults 1 — 3,” no. February, pp. 7-9, 2018.

R. M. A. Khalili, S. E. Shafekh, A. H. Norhayati, M. A. I. S. Munira, M. N. M. Nasir, and D. V Muralidara,
“Cardiovascular and Blood Glucose Adaptation during Ramadan Fasting among Different Weight Status
Subjects,” vol. 4, no. 24, pp. 3771-3779, 2014.

A. Shehab, A. Abdulle, A. El Issa, J. Al Suwaidi, and N. Nagelkerke, “Favorable Changes in Lipid Profile:
The Effects of Fasting after Ramadan,” PLoS One, vol. 7, no. 10, pp. 1-4, 2012.

M. Salah, “Effect of Ramadan Fasting on Body Weight , Blood Pressure and Biochemical Parameters in
Middle Aged Hypertensive Subjects : An Observational Trial,” no. January 2014, 2019.

G. Perk, J. Ghanem, S. Aamar, D. Ben-Ishay, and M. Bursztyn, “The effect of the fast of Ramadan on
ambulatory blood pressure in treated hypertensives,” J. Hum. Hypertens., vol. 15, no. 10, pp. 723-725,
2001.

Y. Chen et al., “Association between body mass index and cardiovascular disease mortality in east Asians
and south Asians: Pooled analysis of prospective data from the Asia Cohort Consortium,” BMJ, vol. 347,
no. 7927, pp. 1-19, 2013.

D. GIUGLJANO et al., “Metformin improves glucose, lipid metabolism, and reduces blood pressure in
hypertensive, obese women.,” Diabetes Care, vol. 16, no. 10, p. , 1993.

K. LANDIN, L. TENGBORN, and U. SMITH, “Treating insulin resistance in hypertension with metformin
reduces both blood pressure and metabolic risk factors,” J. Intern. Med., vol. 229, no. 2, pp. 181-187, 1991.
E. J. Abbink, P. Pickkers, A. J. van Rosendaal, and et al, “Vascular effects of glibenclamide vs glimepiride
and metformin in type 2 diabetic patients,” Diabet Med, vol. 19, pp. 136-143, 2002.

M. G. Wulffelé, A. Kooy, P. Lehert, D. Bets, A. J. M. Donker, and C. D. A. Stehouwer, “Does metformin
decrease blood pressure in patients with Type 2 diabetes intensively treated with insulin?,” Diabet. Med.,
vol. 22, no. 7, pp. 907-913, 2005.

N. V. CHU et al., “Differential Effects of Metformin and Troglitazone on Cardiovascular Risk Factors in
Patients With Type 2 Diabetes,” 2002.

M. Yee et al., “Investigators from Tan Tock Seng Hospital Release New Data on Hypoglycemia
(Evaluating the Effect of Ramadan Fasting on Muslim Patients with Diabetes in relation to Use of
Medication and Lifestyle Patterns: A Prospective Study),” Diabetes Week, vol. 2014, p. 171, 2014.

S. Comoglu, A. Temizhan, E. Pesinci, I. Tandogan, and S. Ozbakir, “Effects of Ramadan fasting on stroke,”
Turkish J. Med. Sci., vol. 33, no. 4, pp. 237-241, 2003.

J. Karalliedde and L. Gnudi, “Diabetes mellitus, a complex and heterogeneous disease, and the role of
insulin resistance as a determinant of diabetic kidney disease,” Nephrol. Dial. Transplant., vol. 31, no. 2,
pp. 206-213, 2016.

T. McLaughlin, F. Abbasi, C. Lamendola, and G. Reaven, “Heterogeneity in the prevalence of risk factors
for cardiovascular disease and type 2 diabetes mellitus in obese individuals: effect of differences in insulin
sensitivity,” Arch.Intern.Med., vol. 167, no. 0003-9926 (Print), pp. 642-648, 2007.

S. Suzuki et al., “Body mass index and colorectal cancer risk : A Mendelian randomization study,” Cancer
Sci., no. January, pp. 1579-1588, 2021.

R. A. Sulimani, F. O. Famuyiwa, and M. A. Laajam, “Diabetes Mellitus and Ramadan Fasting: The Need
for a Critical Appraisal,” Diabet. Med., vol. 5, no. 6, pp. 589-591, 1988.

J. Ahmad et al., “Diabetic emergencies including hypoglycemia during Ramadan,” Indian J. Endocrinol.
Metab., vol. 16, no. 4, p. 512, 2012.

F. Azizi and H. A. Rasouli, “SERUM GLUCOSE , BILIRUBIN , CALCIUM , PHOSPHORUS , PROTEIN
AND ALBUMIN CON - CENTRATIONS DURING RAMADAN,” vol. 1, pp. 38-41, 1987.

J. Ahmad, F. Pathan, M. A. Jaleel, F. N. Fathima, and S. A. Raza, “South Asian Guidelines for Management
of Endocrine Disorders in Ramadan Diabetic emergencies including hypoglycemia during Ramadan,” vol.
16, no. 4, pp. 2-5, 2012.

S. R. A. Hosseini and K. Hejazi, “The effects of Ramadan fasting and physical activity on blood
hematological-biochemical parameters,” Iran. J. Basic Med. Sci., vol. 16, no. 7, pp. 845-849, 2013.

J. V. Gnanou, B. A. Caszo, K. M. Khalil, S. L. Abdullah, V. F. Knight, and M. Z. Bidin, “Effects of
Ramadan fasting on glucose homeostasis and adiponectin levels in healthy adult males,” J. Diabetes Metab.
Disord., vol. 14, no. 1, pp. 4-9, 2015.

H. K. Momen, A. N. Y. Elzouki, J. Gatie, A. M. EI-Mansoury, and A. Tashani, “Effect of Ramadan fasting
on blood glucose and serum lipid profiles in Libyan diabetic patients,” J. Sci. its Appl., vol. 1, no. 1, pp. 14—
17, 2007.

K. S. Aljaloud, “The Effect of Ramadan Fasting on Metabolic Syndrome (MetS),” in Blood Glucose Levels,
2019.

D. L. Tahapary, C. Astrella, M. Kristanti, D. S. Harbuwono, and P. Soewondo, “The impact of Ramadan
fasting on metabolic profile among type 2 diabetes mellitus patients: A meta-analysis,” Diabetes Metab.
Syndr. Clin. Res. Rev., vol. 14, no. 5, pp. 1559-1570, 2020.

Kurdistan Journal of Applied Research | Volume 7 — Issue 1 — June 2022 | 132



