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Introduction
Fasting is one of the main worships of Islam which healthy able 

Muslims abstain from drinking, eating, medications and smoking 
during the day [1]. Fasting begins after Sahur, a meal before sunrise, 
and is completed after Iftar, another meal after sunset which usually 
begins with consuming dates or sweetened water and followed by other 
foods [2].

Thus, during this fasting there are changes in eating pattern, timings 
and frequency of meals, and quality of foods [3,4]. Islamic fasting could 
last for 8 to 18 hours based on the geographical location and season [3]. 

Itikaf, according to Islam orders, means seclusion and retiring 
for a specific time into a mosque for devotion, with the intention of 
becoming nearer to Allah. Itikaf can be done at any time, but the best 
time for Itikaf is the last ten days of Ramadan [5] and 13, 14 and 15th of 
Rajab month. However, people in Itikaf spend most of their time doing 
worships.

One of the main complaint of individuals while fasting is the 
feeling of hunger and because of the consumption of bread as the staple 
food of most Muslims, it influences the appetite and satiety of fasting 
individuals. Different types of bread such as chickpea [6], white, whole 
meal wheat, barley, oat and Seeds are consumed as the staple food by 
most people in their meals [7] and their effects on satiety has been 
investigated by many researchers [8,9]. According to the studies, foods 
that contain barley have lower glycemic index compared to white wheat 
bread (WWB) and may exert more significant satiety effects [10,11].

Barley is a high-fiber grain that contains significant levels of both 

soluble and insoluble fiber and it is also classified as a grain with low 
glycemic index. The type of starch and type and amount of fiber can 
elicit a low postprandial glycemic response. Barely has several food 
products, including bread, pasta, tortillas, noodles, biscuits and chips 
[12]. Also barely is consist of soluble fiber such as β-glucan, and it can 
improve glycemic control [12,13]. 

Existent evidence indicated the role of barely bread on the appetite 
and satiety sensation. One study compared barley kernel bread with 
white wheat bread (WWB) on three days and this study showed that 
barley bread increased levels of PYY, GLP-1, and GLP-2 (18). Another 
study showed an evening meal containing barley kernel can facilitate the 
regulation of glucose, amplify GLP-1 release, decrease the subsequent 
energy intake and reduce hunger over two consecutive meals [11]. To 
best of our knowledge there is no study about the role of barley bread 
on the satiety in the fasting. The aim of the present study is assessing the 
effect of barley bread on the appetite and satiety in the fasting.
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bread on appetite and anthropometric measurements for normal data 
and applied mann whitney test for nonparametric data. To compare 
the changes between groups, we applied independent-samples t-test 
in normal data and applied wilcoxon test for nonparametric data. We 
adjusted these variables by using Analysis of covariance (ANCOVA) 
to obtain independent effect of barley and wheat bread on appetite. 
P-value<0.05 was considered as significant level.

Results
The baseline characteristics of participant such as age, sex, married 

status, smoking, heart rate, systolic and diastolic blood pressure, 
anthropometric indices (weight, height, body mass index, waist 
circumference) was not significantly different (p value>0.05) (Table 1).

In this study the macronutrients, fluid and caffeine intake was not 
significantly different between barely bread and wheat bread groups (p 
value>0.05) (Table 2).

Hunger
Fasting duration was 15 hours a day during this study. Figure 1 has 

shown the rate of hunger adjusted based on energy intake during the 
fasting period. During the fasting period, hunger in the barley bread 
group was significantly lower than wheat bread group (P value<0.001). 
During this time, the highest increase in hunger was observed in the 
first five hours of fasting, which is significantly lower in barley bread 
group than bread wheat group (P value=0.001).

There was a significant decrease in hunger in the bread wheat group 
(P value=0.006), while this trend was not significant in barley bread 
group (P value=0.23) (Figure 1).

The rate of adjusted hunger base of energy intake before the Iftar 
was shown in Figure 2.

Methods
Study setting

This study performed 11 to 13th of April (13 to 15th of Rajab) 
2017, for 3 consecutive days. All the participants stayed in Ferdowsi 
university grand mosque, Mashhad, Iran. This study approved by 
Mashhad University of Medical Sciences ethics committee (code: 
IR.MUMS.fm.REC.1396.458) 3 days shows the short time outcomes on 
satiety and appetite. On the other hand, long term effects of fasting such 
as hormonal modification as the confounding factor, would not affect 
the results [12-18].

Participants 

University students and staff participated in this study. The inclusion 
criteria were BMI1 between 18.5 to 29.9 kilograms/meter2 with no 
report of history of disease such as chronic heart failure, chronic renal 
failure, hypertension or cirrhosis and filling the consent. 

Data collection

Demographic data was collected by questionnaire, and weight, 
height, waist circumference, blood pressure and pulse rate was 
measured. Blood pressure and pulse rate were repeated at the end of the 
study. Participants randomly allocated to two groups. The first group 
received barley bread and the second had white wheat bread (WWB) 
along with other foods in Sahur and Iftar. Also, the amount of dietary 
intake was collected in all 3 days by food records questionnaire (A 
controlled feeding study). 

Hunger assessment

The hunger was assessed 8 times a day including immediately 
before and after Iftar and Sahur, 5 and 10 hours after Sahur and 2 
and 4 hours after Iftar. We used Flint visual analogue scale for hunger 
assessment which is 100 mm self-rating visual analog scales (VAS) [19]. 
The first question was “How hungry do you feel?” and VAS was defined 
as the zero was “I am not hungry at all” and 100 was “I have never been 
hungrier”; which particularly shows the appetite changes.

Diet design

The meals prepared for fasting people were similar; although they 
could bring some snacks with themselves and it is considered in 24-
hour food records filled by participants.

The first group received barley bread and the second had white 
wheat bread (WWB). 1 loaf of bread was served in Sahur as rice was the 
staple and 3 loaf of bread in Iftar during 3 consecutive days. Each loaf 
of bread weighed 60 grams (two portions). After organoleptic tests and 
technical evaluation of possibility for bread preparation using different 
ratios of barley flour and white flour (without bran), 70% of barley flour 
and 30% of wheat flour were selected for preparation of barley bread. 

Statistical analysis
We analyzed all data by means of SPSS software version 16 (SPSS, 

Inc., Chicago, IL, USA). We used the Kolmogrov–Smirnov test to 
examine the normal distribution of variables. Log transformation 
was conducted for non-normally distributed variables. Independent-
samples t-test was applied for homogeneity of general characteristics, 
anthropometric measurements, and dietary intakes in two groups. We 
used paired samples t-test to assess the effects of barely bread and wheat 
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The results showed that rate of hunger before Iftar in the barley bread 
group is significantly lower than wheat bread group (P value<0.001). 

However, in the both groups, the sense of hunger before the Iftar 
over time had a significant reduction (p value = 0.02 and bread wheat 
P value=0.01). 

The rate of adjusted hunger based on energy intake before the 
Sahur is shown in Figure 3. The results show that there is no significant 
difference between barley and wheat bread in the sense of hunger 
before the Sahur (P value>0.05). As shown in Figure 3, during the time 
the sense of hunger decreased before the Sahur in the barley group, but 
this trend was not statistically significant (P value=0.4) (Figure 3).

Satiety

The diagram showed the trend of adjusted sense of satiety based on 
energy intake during the fasting period (Figure 4). During of the fasting 
time, sense of satiety in the barely bread group is higher in comparison 
to the wheat bread group (P value<0.001). During the fasting period, 
the highest reduction in satiety was observed in the first five hours of 
fasting (P value=0.001), which did not differ significantly between the 
two groups (P value>0.05). 

The rate of satiety sense adjusted based on energy intake before the 
Iftar was shown in Figure 5. The results show that there is no significant 
difference between barley and wheat bread groups in the sense of satiety 
before the Iftar (P value=0.05).

As shown in Figure 6, over the course of time, satiety was increased 
before the Sahur in the barley group, but this trend was not statistically 
significant (P value=0.7).

Desire to eat

The diagram showed the trend of adjusted desire to eat based on 

energy intake during the fasting period (Figure 7). During the fasting 
period, the desire to eat in the barley group was significantly lower 
than wheat bread group (P value<0.001). ). During the fasting time, the 
highest increase in desire to eat was observed in the first five hours of 
fasting, which is significantly lower in barley bread group than wheat 
bread group (P value<0.001). During the time, the increased desire 
to eat sense in both group was significantly decreased (P value; barley 
bread=0.04, wheat bread=0.001).

The rate of desire to eat adjusted based on energy intake before the 
Iftar displayed in the Figure 8. The result showed desire to eat before Iftar 
in barley bread group was significantly lower than wheat bread group 
(P value=0.016). In otherwise; during the time, desire to eat in barley 
bread group before the Iftar was significantly decreased (P value=0.07), 
but this decreased in wheat bread group was not statistically significant 
(P value=0.27). 

The rate of desire to eat adjusted based on energy intake before 
the Sahur displayed in the Figure 9. The results indicated there is no 
significant differences in desire to eat before Sahur between barley 
bread and wheat bread group (P value=0.06). However, the rate of 
desire to eat before Sahur has a significant decrease over time in the 
barley bread group (P value=0.001), but this trend has no observed in 
wheat bread group (P value=0.09) (Figure 9).

Discussion
Our study showed that hunger and the desire to eat in the barley 

bread group was significantly lower than wheat bread group and sense 
of satiety in the barely bread group is higher in comparison to the wheat 
bread group during fasting.

Bread is the staple food of most Muslims and can be considered 
a component with significant effect on appetite and satiety during 
the fasting. Our results showed that rate of hunger and desire to eat 
adjusted based on energy intake during the fasting period and before 
the Iftar in barely bread group were significantly lower than wheat bread 
group. Also our results showed that during of the fasting time, sense of 
satiety in the barely bread group is higher in comparison to the wheat 
bread group. Johansson et al. [11] indicated that boiled barley kernels 
in evening meals decrease hunger sensation over 2 subsequent meals. 
Also, Vitaglione and colleagues evaluated the effect of bread enriched 
with barley beta-glucans vs. control bread on short-term appetite and 
on satiety-related hormones in healthy adults. The results of this study 
showed that bread enriched with barley beta-glucans, determined a 
higher reduction of hunger and also increase in fullness. Ghrelin was 
decreased and PYY was reduced, as well [20]. Therefore concentrations 
of circulating hormones of related to appetite such as peptide YY, 
glucagon-like peptide-1, ghrelin and peptin may be influenced by 
Barley β-glucan [15]. 

Another randomized control trial demonstrated that consumption 
of the cereal-based bread contributed to appetite control by reducing 
hunger and enhancing satiety compared with the control bread with 
the same energy, fat, and sugar [21]. All barely products compared 
with white wheat bread resulted in lower metabolic responses and 
higher satiety score [10]. In another study to investigate the effect of 
whole grain rye consumption on appetite and colonic fermentation 
after a subsequent meal, the results demonstrated that wholegrain 
rye, enhanced the production of satiety-inducing hormones such as 
PYY and GLP-1 [22]. Another study showed that rye bread breakfasts 
resulted in higher satiety ratings compared with sifted wheat bread 
[23]. One study showed whole grain wheat bread, resulted in increased 
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satiety and reduced hunger compared to refined wheat pasta [24]. 
Barely is contained of fermentable dietary fiber such as β-glucans and 
the fibers may modulate appetite through various mechanisms: it can 
be fermented in the colon by saccharolytic bacteria [25] also delay 
gastric emptying and slow the glycemic response increase and gastric 
distension caused by hydration would lead to early satiation [26]. Barely 
also promotes (control) the release of hormones relating to appetite 
such as peptide YY, glucagon-like peptide-1, ghrelin and Peptin and 
enhances the signaling of satiation and it can facilitate the regulation 
of glucose and amplify GLP-1 release that decrease hunger feeling and 
energy intake [20]. 

In the present study, we used a large sample population. To the best 
of our knowledge, this is the first study investigating the association 
between barley bread intake and hunger, satiety and desire to eat in 

Characteristics All
(n=184)

Barley bread
(n=102)

Wheat bread
(n=82) P value

Age, (years)
Male 25 ± 6.5 24 ± 4.8 26.2 ± 7.8 0.15

Female 23.9 ± 6.5 24.1 ± 7.5 23.8 ± 4.9 0.8
Sex, n (%) 0.24

Male 70(38.1) 35(34.3) 35(42.7)
Female 114(61.9) 67(65.7) 47(57.3)

Married, n (%) 42(20.9) 22(21.6) 20(24.4) 0.61
Smoking, n (%) 0.2

Yes 2(1) 2(1.96) 0(0)
No 182(99) 100(98.04) 82(100)

Weight (kg) 65.7 ± 16.4 65.5 ± 18.1 66.1 ± 14.3 0.81
Height (cm) 166.1 ± 16.6 164.3 ± 20.8 168.3 ± 8.6 0.10
BMI (kg/m2) 23.8 ± 8.4 24.4 ± 10.7 23.2 ± 4.1 0.36

WC (cm) 81.2 ± 11.9 80.6 ± 11.9 82.1 ± 11.9 0.43
SBP (mmHg) 114.6 ± 13.6 114 ± 14 115.5 ± 13.1 0.48
DBP (mmHg) 73.2 ± 10.2 72.2 ± 11 74.5 ± 9 0.13
Heart Rate 80.3 ± 13.3 80.3 ± 12.3 80.3 ± 14.7 0.74

Table 1: Characteristics of study participants.

Variables Barley bread
(n=102)

Wheat bread
(n=82) P value

Energy (kcal/day) 1860 ± 620 1854 ± 551 0.93
Protein (g/day) 83.6 ± 32 87.1 ± 36 0.51

Carbohydrates (g/day) 213 ± 64 221 ± 76 0.57
Fat (g/day) 74.8 ± 31.3 75.4 ± 30.2 0.98

Total dietary fiber (g/day) 11.5 ± 5.6 10.1 ± 4.2 0.14
Fluid (ml/day) 1102 ± 434 1143 ± 397 0.52

Caffeine (mg/day) 54.3 ± 11 58.2 ± 13 0.59

Table 2: Comparison of dietary intake between groups.
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three days of fasting. However, even in this short time we observed 
a significant effect of barley bread on appetite in fasting individuals. 
Longer period of enriched bread consumption might lead to additional 
benefits. 

Appetite-related hormones such as ghrelin and PYY concentrations 
were not evaluated in our study. In order to reveal the mechanisms of 
barley in modulating appetite, satiety and energy intakes, it is necessary 
to evaluate these hormone concentrations in the future studies.

These results suggested barley bread can be consumed as an appetite 
decreasing food during the fasting.

Conclusion
Our study showed that barley bread was able to decrease appetite, 

desire to eat and increase the sense of satiety during the fasting 
compared with wheat bread group. 
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