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ABSTRACT: Objective: To assess the efficacy of Ma-ul-Sha’eer (Barley water) as 

a dietary intervention in Intermediate Hyperglycemic subjects. Methods: A hospital-

based prospective, pre and post interventional studies, conducted on 40 diagnosed 

cases of Intermediate Hyperglycemia (Pre-diabetes) as per WHO and ADA criteria 

at OPD of Majeedia Unani Hospital and A & U Tibbia College and Hospital, Delhi. 

Results and Discussion: The efficacy of Ma-ul-Sha’eer (Barley water) was mainly 

observed on blood sugar fasting and HbA1c. The mean value of blood sugar fasting 

before the intervention was 113.6±6.7, and after the intervention was 103.0±5.4. 

Paired „t‟ test was applied to the observations recorded before the intervention and 

after the intervention. It was observed that t=14.5 (p <0.0001) and were statistically 

highly significant. The most probable mechanism encountered in reducing blood 

sugar fasting may be the presence of β-glucan in Ma-ul-Sha’eer. The mean value of 

HbA1c before the intervention was 6.0±0.21 and after the intervention was 5.40.27, 

Paired„t‟ test was applied to the observations recorded before the intervention and 

after the intervention. It was observed that t=13.7, p <0.001, and were statistically 

highly significant, the most probable mechanism encountered in reducing HbA1c 

may be the presence of β-glucan in Ma-ul-Sha’eer. Conclusion: Ma-ul-Sha’eer 

(Barley water) has β-glucan acts as a hypoglycemic agent, which could lead to a 

significant reduction in fasting blood sugar and HbA1c. The results came out 

statistically extremely significant (p<0.0001). Further research is needed to 

determine how early interventions should be implemented and sustained. Ma-ul-

Sha’eer (Barley water) was also effective in improving the health-related quality of 

life. 

INTRODUCTION: Intermediate Hyperglycemia 

is a category of glucose tolerance representing an 

intermediate stage between normal glucose 

tolerance (NGT) and diabetes.  
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Within this category are two subcategories: 

impaired fasting glucose (IFG; defined as a fasting 

plasma glucose concentration of 100–125 mg/dl) 

and impaired glucose tolerance (IGT; defined as a 

2-h oral glucose tolerance test (OGTT) plasma 

glucose concentration of 140 –199 mg/dl) although 

both subcategories increase the risk for diabetes 
1
.  

About 343 million people worldwide, or 6.9 % of 

adults, were estimated to have Impaired Glucose 

Tolerance (IGT) by the year 2013.  
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The vast majority (70%) of these people live in low 

and middle-income countries. By 2035, it is 

estimated that the number of people with IGT is 

projected to increase to 471 million 
2
. Recent data 

have shown that in developed countries, more than 

one-third of adults are prediabetics 
3
. The natural 

history of Intermediate Hyperglycemia (prediabetics) 

is variable, with 25% progressing to diabetes, 50% 

remaining in abnormal glycaemic states, and 25% 

revert to normoglycemia 
4
. The ICMR–INDIAB 

study is the largest nationally representative study 

of diabetes in India. The data from 15 states 

presented here represent a total adult population of 

363·7 million people (51% of India‟s adult 

population). The overall prevalence of diabetes in 

India is estimated to be 7·3%, and the prevalence of 

prediabetes to be 10·3% 
5
. 

World Health Organization (WHO) in 2006 has 

recommended the term Intermediate Hyper-

glycemia to describe glycaemic levels between 

„normal‟ glucose tolerance and diabetes. The term 

„pre-diabetes‟ is discouraged to avoid any stigma 

associated with the word diabetes and the fact that 

many people do not progress to diabetes as the term 

implies 
6
. World Health Organization (WHO) has 

defined the state of intermediate hyperglycemia 

using two specific parameters: Impaired fasting 

glucose (IFG) defined as fasting plasma glucose 

(FPG) of 6.1-6.9 mmol/L (110 to 125 mg/dl). 

Impaired glucose tolerance (IGT) is defined as 2h 

plasma glucose of 7.8-11.0 mmol/L (140-200 

mg/dl) after ingestion of 75 g of oral glucose load 

or a combination of the two based on a 2 h oral 

glucose tolerance test (OGTT) 
7
. The American 

Diabetes Association (ADA), on the other hand, 

has the same cut-off value for IGT (140-200 mg/dl) 

but has a lower cut-off value for IFG (100-125 

mg/dl) and has additional hemoglobin A1c 

(HbA1c) based criteria of a level of 5.7% to 6.4% 

for the definition of Prediabetes 
8
. Disturbances in 

the homeostasis (either excessive release or 

defective removal or combination of the two results 

in an increased glucose level). Abnormality in 

glucose and insulin concentration and dynamics 

occurs constantly and insidiously with the 

development of Type 2 diabetes 
9
. The two major 

pathophysiologic defects responsible for losing 

glucose tolerance are insulin resistance and β-cell 

glucose insensitivity, both appearing in subjects of 

Pre-diabetes 
10

. There are several risk factors that 

are responsible for the development of Intermediate 

Hyperglycemia, such as: Environmental factors, 

Diet, Physical inactivity, Smoking, Hereditary 
11-13

. 

Other risk factors responsible for the development 
of Intermediate Hyperglycemia are: Family History, 
Obesity, Sedentary lifestyle, Race or ethnicity, 

having hypertension, cardiovascular diseases etc. 
5, 

14-15
 Likewise diabetes, Intermediate Hyper-

glycemia (prediabetes) may have concomitant 

damage to organs and produce health risks like: 

nephropathies and chronic kidney diseases, 

retinopathy, neuropathies, macrovascular disorders 
16-19

. Numerous pharmacological interventions 

include anti-hyperglycemic drugs, anti-obesity 

medication, and others like renin-angiotensin 

blockers and statins, have been studied in the 

context of management for prediabetes 
20

. The 

drug-based approach for management of 

Intermediate Hyperglycemia (prediabetes) is 

associated with inherent drawbacks, including 

toxicity, tolerability, cost, and efficacy. Oral 

hypoglycemic drugs are also associated with 

various side effects as biguanides cause 

gastrointestinal upsets, anorexia, nausea, diarrhea 

and lactic acidosis.  

According to Hakeem Azam khan „Ziabetus haar‟ 

is the disease which is described as diabetes 

mellitus type 2 in the present era 
21

. In Al-akseer he 

mentioned that the initial symptoms of diabetes are 

as having polydipsia without dehydration, frequent 

micturition without burning along with watery 

urine having less viscosity 
22-23

. They described 

most of the symptoms of diabetes such as excessive 

thirst, frequency of urination, dribbling of urine, the 

urine appears white, losing its consistency to 

resemble like water, excessive micturition without 

burning sensation, incontinence of urine 
24-26

. Ma-

ul-sha’eer (Barley water) has been mentioned in 

Ilaj-bil-ghiza (Dietotherapy) segment of many 

classical unani books. With this pretext, the present 

study was conducted to evaluate the effect of Ma-

ul-sha’eer (Barley water) in Intermediate 

Hyperglycemic subjects.  

Need for the Study: Intermediate Hyperglycemia 

is not specifically defined as a disease in unani 

medicine; however, some classical unani 

physicians have described the initial symptoms and 

factors leading to the pathology. In Unani 

medicine, the risk factors are described in terms of 
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„Su-e-mizaj‟ as per the concept of Tibb. In this 

context, diabetes is described as a disease that 

develops due to Su-e-mizaj haar (abnormal hot 

temperament) by the majority of scholars 
22-23

. 

Public health programs focused on increasing 

personal awareness of risk, community support and 

education, and government resources are necessary 

to slow the progression of Intermediate 

Hyperglycemia/prediabetes to T2DM. Importantly, 

health care systems need to recognize “prediabetes” 

as a disease and to use this term to promote 

programs. Diet and exercise are first-line 

intervention along with oral hypoglycaemic drugs 

to achieve the goal of improving glycaemic control 

and preventing both microvascular and macro-

vascular health risk factors. 

With the above facts, both dietary and lifestyle 

changes can improve blood sugar level in 

Intermediate Hyperglycemia. Its incidence is 

increasing day by day and overcoming the problem 

of Intermediate Hyperglycemia. Several efforts 

have been introduced in the modern system of 

medicine. But most of these efforts are not 

effective and fail to prevent complications of 

Intermediate Hyperglycemia and diabetes. Ma-ul-

Sha’eer (Barley water) is advised as part of llaj-bil-

Ghiza (Dietotherapy) for diabetic subjects in most 

of the Unani textbooks. Recent researches have 

demonstrated that β-glucans from barley are very 

high molecular weight polysaccharides. Due to this, 

they increase the viscosity of meal bolus and 

reduce the mixing of food with digestive enzymes. 

Hence, the rate of starch digestion is markedly 

reduced. The decreased glucose levels coupled with 

decreased insulin levels improve insulin sensitivity 

over time. With this background, a study has been 

planned to assess the effects of Ma-ul-sha’eer 

(Barley water) on Intermediate Hyperglycemic 

subjects attending Hospitals in Delhi. The purpose 

of this study to assess the efficacy of Ma-ul-

Sha’eer (Barley water) as a dietary intervention in 

Intermediate Hyperglycemic subjects. 

Aims and Objectives: 

 To assess the effects of Ma-ul-sha’eer 

(Barley water) in normalizing blood sugar 

levels in Intermediate Hyperglycemia. 

 To assess the Mizaj (temperament) of the 

subjects. 

 To assess the effect of Ma-ul-sha’eer (Barley 

water) on the quality of life of the subjects. 

MATERIALS AND METHODS: The present 

study entitled as “A Study to assess effect of Ma-ul-

Sha’eer (Barley water) in Intermediate 

Hyperglycemic (Pre-diabetic) Subjects attending 

Hospitals in Delhi” was conducted to evaluate the 

efficacy of Ma-ul-Sha’eer (Barley water) in the 

intervention of Intermediate Hyperglycemia on 40 

subjects. 

This study was a hospital-based prospective, pre 

and post interventional studies and conducted on 40 

diagnosed cases of Intermediate Hyperglycemia 

(Pre-diabetes) as per WHO and ADA criteria 
27-28

. 

The study setting was OPD of Majeedia Unani 

Hospital, and A &U Tibbia College and Hospital, 

Delhi, and the study duration was 1 year (including 

3 months of clinical intervention). Those subjects 

who fulfilled the inclusion criteria (like non 

diabetic having blood sugar fasting (BSF) level 

from 100mg/dl to 125mg/dl (5.6 mmol/l to 6.9 

mmol/l) 
8
, 110 mg/dl to 125mg/dl (6.1 mmol/l to 

6.9 mmol/l) 
7
, HbA1c levels between 5.7-6.4% 

7-8
, 

Subjects in the age-group of 18-65 years 
29

, all 

sexes, subjects willing to sign informed consent 

were given the information sheet mentioning 

details regarding the nature of the study. The 

subjects who gave written consent to participate 

voluntarily were included in the study. The subjects 

having blood sugar fasting (BSF) level< 100 mg/dl, 

suffering from any severe co-morbidity, diabetes 

mellitus, chronic kidney & liver disease, cardio-

vascular disorders, pregnant and lactating mothers, 

hormonal disorders which may lead to deranged 

blood glucose, e.g., PCOD, Type 1 diabetes 

mellitus, subjects who fail to give informed 

consent, subjects who fail to follow up 2 or more 

visits were excluded in the study. The follow-up of 

the subjects was done every 10 days. Total 3 

months study was divided into 10 visits for 

providing Ma-ul-Sha’eer (Barley water), which 

were made at 0 day, 10
th

 day, 20
th

 day, 30
th

 day, 

40
th

 day, 50
th

 day, 60
th

 day, 70
th

 day, 80
th

 day, 90
th

 

day. Withdrawal criteria of the patient are non-

compliance or failure to follow the advised Ilaj-bil-

ghiza, a sudden increase in blood sugar levels, any 

adverse reaction. 

The study tools consist of four parts: 
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Part A: It has constituted the demographic profile. 

Part B: It has constituted the questionnaire /CRF 

for analysis of the effect of Ma-ul-Sha’eer (Barley 

water) in pre-diabetic subjects. 

Part C: It has constituted the temperament 

assessment format. 

Part D: It has constituted the quality of life of 

subjects (SF-36v2) 

TABLE 1: SCORING OF 8 DOMAINS OF SF-36V2 

S. no. Domains of SF-36 Best Score Worst Score 

1 Physical 

Functioning (PF) 

30 10 

2 Role Physical (RP) 20 4 

3 Role Emotion (RE) 15 3 

4 Bodily Pain (BP) 2 11 

5 Social Functioning 

(SF) 

10 2 

6 Mental Health 

(MH) 

25 5 

7 Vitality (VT) 4 20 

8 General Health 

(GH) 

5 25 

A 36-item short-form questionnaire was 

constructed to survey health status in medical 

outcome studies. It was used to assess the health-

related quality of life (HRQOL). It includes 36 

questions organized into eight domain scales Table 

1. Scoring was completed manually confirmed by 

expert. 

Procedure of the Study: The present study was 

undertaken in the Postgraduate Department of 

Tahafuzzi wa Samaji Tib (Preventive and Social 

Medicine), School of Unani Medical Education and 

Research, Jamia Hamdard, New Delhi, India. This 

was a hospital-based prospective, pre and post 

interventional study conducted on diagnosed 

subjects of Intermediate Hyperglycemia (Pre-

diabetes) as per WHO and ADA criteria 
27-28

. 

Subjects fulfilling inclusion criteria and willing to 

participate in study were included in the study after 

taking written informed consent. The subjects were 

selected by simple random technique and advised 

to take 200 ml Ma-ul-Sha’eer (barley water) in the 

morning and consume it empty stomach. Subjects 

were advised to have breakfast half an hour after 

taking Ma-ul-Sha’eer (barley water). The subjects 

were visited on day 0, 10, 20, 30, 40, 50, 60, 70, 

80, 90 for providing Ma-ul-Sha’eer (barley water). 

The assessment was done before and after 

intervention Table 2. 

TABLE 2: SCHEMATIC REPRESENTATION OF PROCEDURE OF STUDY & VISITS 

1
st
 Visit 2

nd
 

Visit 

3
rd

 

Visit 

4
th

 

Visit 

5
th

 

Visit 

6
th

 

Visit 

7
th

 

Visit 

8
th

 

Visit 

9
th

 

Visit 

10
th

 Visit 

0 Day 10
th

  

Day 

20
th

 

Day 

30
th

 

Day 

40
th

 

Day 

50
th

 

Day 

60
th

 

Day 

70
th

 

Day 

80
th

 

Day 

90
th

 Day 

Pre-intervention 

assessment 

 Enrollment 

&Informed 

Consent  

 Blood sugar fasting 

 HbA1C 

 Clinical 

Examination as per 

Case Record Form 

 Assessment of 

Quality of Life 

 Assessment of 

Mizaj 

 

 Provide Ma-ul-Sha’eer 

 Evaluation of compliance of instructions 

 

Post-intervention 

assessment: 

 Clinical 

Examination as 

per Case Record 

Form 

 Blood sugar 

Fasting 

 HbA1C 

 Assessment of 

Quality of Life 

 

Preparation of Ma-ul-Sha’eer (Barley Water): 

Ma-ul-Sha’eer (Barley water) was prepared in 

Saidla Lab under the supervision of Prof. Mohd 

Aftab Ahmad, HOD Ilmul Advia, as per the 

guidelines of Unani classical literature. We have 

taken 50 gm of hulled barley and wash it properly 

with water. Then allowed it to boil in 1200 ml of 

water till the water got concentrated and its colour 

changed (reddish) and the barley became 

disintegrated in the water, after that allowed to cool 

it and filter it 
30

 Fig. 1. 
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FIG. 1: METHOD OF PREPARATION OF MA-UL-SHA’EER (BARLEY WATER) 

 Outcome Assessment: 

 Assessment of demographic profile 

 Assessment of blood sugar fasting 

 Assessment of HbA1c 

 Assessment of Mizaj (temperament) of 

subjects 

 Assessment of quality of life of subjects 

Statistical Analysis: Statistical analysis was done 

pre & post-intervention using paired t-test. 

Ethical Consideration: Ethical approval for the 

study was obtained from the Jamia Hamdard 

Institutional Ethics Committee (JHIEC/21/3/2018) 

and a written informed consent was obtained from 

each subject. 

Observations and Results: This study was carried 

out on 40 subjects who have attended the OPD of 

Majeedia Unani Hospital and A&U Tibbiya 

College and Hospital, National Capital Territory of 

Delhi, India. Subjects were selected randomly 

without discrimination of age, sex, religion, marital 

status, occupation, dietary habits and social status. 

General blood picture as a routine investigation and 

blood sugar fasting and HbA1c were carried out in 

Majeedia Unani Hospital & HAHC laboratory as 

objective parameter. Only after confirmation of 

diagnosis, written consent of the subjects, and 

approval of the ethical committee the trial was 

started with the intervention of Ma-ul-Sha’eer 

(Barley water) in a dose of 200 ml once daily in the 

morning for a period of 90 days. Assessment of the 

subjects was done on 0 day and 90
th

 day. The 

duration of study was divided into 10 visits for 

providing Ma-ul-Sha’eer (Barley water) which 

were at 0 day, 10
th

 day, 20
th

 day, 30
th

 day, 40
th

 day, 

50
th

 day, 60
th

 day, 70
th

 day, 80
th

 day, 90
th

 day. 

Those who failed to come for two follow-ups were 

excluded from the study. Blood sugar fasting and 

HbA1c were done before starting the intervention 

and after completion to assess the effect of Ma-ul-

Sha’eer (Barley water). LFT and KFT were done 

before starting the intervention and after 

completion to assess the adverse effect of the drug 

as a safety profile. The main observations of the 

study are below: 

In the study, all subjects were allocated into four 

age groups viz., 18-30 years, 31-40 years, 41-50 

years, 51-65 years. It was observed that the 

maximum number of subjects i.e. 15 (37.5%) 

belonged to the age group of 51-65 years, 10 (25%) 

subjects fell in the age group of 41-50 years, 09 

(22.5%) subjects in the age group of 31-40 years, 

06 (15%) subjects in the age group of 18-30 years. 

Table 3
a
 and 52.5% subjects were females, and 

47.5% were males Table 3
b
. 
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TABLE 3: DEMOGRAPHICS OF THE SUBJECTS (N [%]) 

Item Subjects (N=40) Percentage 

Age
a
 (in Years) 

18-30 

31-40 

41-50 

51-65 

Gender
b
 

Male 

Female 

Religion
c
 

Muslim 

Hindu 

 

5 

9 

11 

15 

 

19 

21 

 

31 

8 

 

12.5 

22.5 

27.5 

37.5 

 

47.5 

52.5 

 

77.5 

20 

Sikh 

Marital status
d
 

1 

 

2.5 

Married 34 85 

Unmarried 

Occupation
e
 

Business Man 

Employee 

Housewife 

6 

 

2 

10 

16 

15 

 

5 

25 

40 

Student 

Worker 

Socioeconomic status
f
 

Upper (I) 

Upper Middle (II) 

Middle Lower Middle (III) 

Lower Upper Lower (IV) 

3 

9 

 

2 

8 

8 

12 

7.5 

22.5 

 

5 

20 

20 

30 

Lower (V) 

Smoking
g
 

Non Smoker 

Smoker 

Diet
h
 

Non Veg 

Veg 

Exercise
i
 

Present 

Absent 

Mizaj
j 
(Temperament) 

Sanguinous (Damvi) 

Bilious (Safravi) 

Phlegmatic (Balghami) 

Melancholic (Saudavi) 

10 

 

30 

10 

 

11 

29 

 

13 

27 

 

6 

8 

22 

4 

25 

 

75 

25 

 

27.5 

72.5 

 

32.5 

67.5 

 

15 

20 

55 

10 

Majority of the subjects were muslim (77.5%) 

followed by Hindu 20%, and Sikh 2% Table 3
c
. In 

the study population, 85% subjects were married 

and 15% were unmarried. Table 3
d
 According to 

occupation of the study subjects, 40% subjects 

were housewives, 25% were employees, 22.5% 

were workers, 7.5% were students, 5% were 

businessmen Table 3
e
. All subjects were divided 

into five groups according to socioeconomic status, 

5%  were upper (I) class, 20% upper middle (II) & 

middle lower middle class (III), 30% lower upper 

lower (IV) class and 25% were lower (V) class 

Table 3
f
. 

In this study, 75%s the subjects were non-smokers, 

and 25% were smokers. Table 3
g
 and 72.5% 

subjects were non vegeterian and 27.5% were 

vegeterian. Table 3
h
 Majority of the subjects had 

sedentary life style, Physical Exercise was absent in 

67.5% subjects and was present in 32.5% subjects 

Table 3
i
. According to the Mizaj (Temperament), 

all the subjects in the study were divided into four 

groups. In total 40 subjects, 6 (15%) subjects were 

observed in Damvi mizaj (Sanguineous tempera-

ment), 8 (20%) subjects in Safravi mizaj (Bilious 

temperament), 22 (55%) in Balghami mizaj 

(Phlegmatic temperament) and 4 (10%) in Saudavi 

mizaj (Melancholic temperament) Table 3
j
. 

The mean value of blood sugar fasting before the 

intervention was 113.6 ± 6.7 and after intervention 

was 103.0±5.4 Paired „t‟ test was applied to the 

observations recorded before the intervention and 

after the intervention. There was significant 

reduction and normalization was noted on blood 

sugar fasting after taking Ma-ul-Sha’eer (Barley 

water) and was found statistically highly significant 

(p <0.0001, t=14.5 & d.f: 39) Table 4, Fig. 2. 

TABLE 4: EFFECT OF MA-UL-SHA’EER (BARLEY 

WATER) ON B.  SUGAR FASTING 

Blood Sugar 

Fasting 

N=40 

Before 

Interventio

n (Day 0) 

After 

Intervention 

(Day 90) 

P value* 

Mean±SD 113.6  ±  6.7 103.0 ± 5.4 P˂0.0001 

*Paired t-test               t= 14.5 

 
FIG. 2: EFFECT OF MA-UL-SHA’EER (BARLEY WATER) 

ON B. SUGAR FASTING 

The mean value of HbA1c before the intervention 

was 6.0±0.21 and after the intervention was 

5.4±0.27. Paired „t‟ test was applied to the 

observations recorded before the intervention and 

after the intervention. There was a significant 

reduction, and normalization was noted on HbA1c 

after taking Ma-ul-Sha’eer (Barley water) and was 

found statistically highly significant (p <0.0001, 

t=13.7 & d.f: 39) Table 5, Fig. 3. 
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TABLE 5: EFFECT OF MA-UL-SHA’EER (BARLEY WATER) ON HBA1C 

HbA1c N=40 Before Intervention (Day 0) After Intervention (Day 90) P value* 

Mean±SD 6.0 ±0.21 5.4±0.27 P˂0.0001 

*Paired t-test              t=13.7 

 
FIG. 3: EFFECT OF MA-UL-SHA’EER (BARLEY WATER) 

ON HBA1C 

On comparison of pre-intervention and post-

intervention mean score of the domains of Health-

related quality of life (HRQOL) significant 

differences was found in the domains of Physical 

Functioning, Role Physical, Role Emotional, 

Bodily Pain, Social Functioning, Mental Health, 

Vitality, General Health score where p-value was 

P˂0.0001 which indicated the efficacy of the 

intervention carried out to aware the subjects about 

Intermediate Hyperglycemia to improve the health-

related quality of life in the corresponding domains 

Table 6, Fig. 4. 

TABLE 6: EFFECT OF MA-UL-SHA’EER (BARLEY WATER) ON HRQOL (SF36V2) 

Domains of Health-Related Quality 

of Life (HRQOL) N=40 

Before Intervention 

(Day 0) Mean±SD 

After Intervention 

(Day 90) Mean±SD 

t value df P-value* 

Physical Functioning (PF) 

(B-30, W-10) 

18.77±5.54 27.97±2.92 -9.780 39 P˂0.0001 

Role Physical (RP) 

(B-20, W-4) 

9.10±2.95 18.17±1.94 -19.590 39 P˂0.0001 

Role Emotional (RE) 

(B-15, W-3) 

6.97±2.16 13.37±1.68 -16.263 39 P˂0.0001 

Bodily Pain (BP) 

(B-2, W-11) 

7.47±1.46 2.22±0.42 21.918 39 P˂0.0001 

Social Functioning (SF) 

(B-10, W-2) 

4.50±0.98 7.20±0.82 -10.976 39 P˂0.0001 

Mental Health (MH) 

(B-25, W-5) 

15.55±1.75 17.42±0.84 -6.486 39 P˂0.0001 

Vitality (VT) 

(B-4, W-20) 

14.77±1.07 9.67±0.99 21.772 39 P˂0.003 

General Health (GH) 

(B-5, W-25) 

16.70±1.66 12.92±1.43 11.825 39 P˂0.0001 

                   *Paired t-test  

 
FIG. 4: EFFECT OF MA-UL-SHA’EER (BARLEY WATER) ON HRQOL (SF-36V2)
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DISCUSSION: With the increase in the prevalence 

of Intermediate Hyperglycemic condition, there is a 

dire need of an alternative method of managing the 

Intermediate Hyperglycemia condition with either 

full control of Intermediate Hyperglycemia or at 

least to delay the process of conversion to DM2 

along with the improved quality of life of the 

subjects. With the above aim, the present study 

entitled “A Study to Assess Effect of Ma-ul-Sha’eer 

(Barley water) in Intermediate Hyperglycemic 

(Pre-diabetic) Subjects attending Hospitals in 

Delhi” was planned to carry out. 

This study was designed to assess the effect of Ma-

ul-Sha’eer (Barley water) on blood sugar fasting 

and HbA1c levels in Intermediate Hyperglycemia. 

The study was conducted in Majeedia Unani 

Hospital & A & U Tibbiya College. Duration of 

protocol therapy was 3 months with visits of every 

10 days (0, 10
th

, 20
th

, 30
th

, 40
th

, 50
th

, 60
th

, 70
th

, 80
th

, 

90
th

 day). Out of total 60 subjects enrolled, only 40 

subjects completed the whole study period with full 

dataset, and 20 subjects were dropped out from the 

study due to failure of more than two or more 

visits. Assessment of efficacy and safety were done 

on biochemical parameters before and after 

completion of protocol therapy. 

The main results of the study are enumerated 

below: 

Highest incidence of Intermediate Hyperglycemia 

was observed in the age group of 41-65years 

(65%), which was in accordance with the CDC‟s 
31

 

which postulated that an estimated 33.9% of U.S. 

adults aged 18 years or older (84.1 million people) 

had prediabetes in 2015, based on their fasting 

glucose or A1C level. Nearly half (48.3%) of adults 

aged 65 years or older had prediabetes. A similar 

trend was observed by several studies conducted in 

different places 
32-36

 where 37.98% prediabetics 

were in the age group of 45 to 60 years. A study 

conducted by K. Midthjell et al., 2015 in Turkey 

affirmed that the pre-diabetic stage can start as 

early as 20 years and above 
37

. So, it gives us a 

strong indication to commence preventive 

measures and health education at an early age and 

utilize primordial prevention tool effectively.  

A higher incidence of Intermediate 

Hyperglyceamia 21 (52.5%) was observed in 

females than males 19 (47.5%). It is due to the 

demographics of the catchment area of the hospital, 

or most probable reason is that females attending 

more in OPDs for their general clinical problem 

than males. And the findings are in cohesion with a 

previous prevalence study conducted in 2003 for 

epidemiology of impaired fasting glucose/impaired 

glucose tolerance 
32, 38-39

. In contrast the study 

conducted by Kim Ye An et al., 2014, S.O. Martins 

et al., 2017 
40-41

 indicated a higher prevalence of 

intermediate glyceamia in males. It is also 

postulated that age-adjusted data for 2011–2014 

indicated that more men (36.6%) than women 

(29.3%) had prediabetes 
42

. 

The maximum number of subjects observed were 

Muslim 31 (77.5%), Hindu 8 (20%), and Sikh 1 

(2.5%). It is due to the demographics of the 

catchment area of the hospital, or the maximum 

attendees of OPD are Muslims. Similar results were 

found in a study conducted by S.O. Martins, 2017 

in southern Nigeria 
41

. The majority of the subjects 

were married, 34 (85%) followed by unmarried 6 

(15 %) in this study. It can be attributed to the fact 

that after marriage due to increase in responsibility, 

People do not do physical activities which lead to 

obesity and greater risk of pre-diabetes. Similar 

results were found in the studies conducted by 

Khaled K. Aldossari et al., 2018, S.O. Martins, 

2017, T. Tzotzas et al., 2010, Okwechime, et al., 

2015 
36, 41, 43, 44

 speculated that married are more at 

risk for prediabetes as well as diabetes. 

In the present study highest number of subjects 

were Housewives 16 (40%) followed by 

Employees 10 (25%), Worker 09 (22.5%), Students 

3 (7.5%), Businessmen 02 (05%) which was in 

accordance with the study conducted by Medhat A 

Ghoraba et al., 2016 in Saudi Arabia, where 38.6% 

were prediabetics 
39

. 

A maximum number of subjects were lower upper 

lower class (IV) 12 (30%) followed by lower class 

(V) 10 (25%), middle-lower middle class (III) 08 

(20%), upper-middle (II) 08 (20%) and upper (I) 

class 02 (5%) which as in accordance with the 

study conducted that about 69.2% of Prediabetic 

(IH) population live in low or middle-income group 
45

. There is also another study that reported a high 

occurrence of Prediabetes in those with low income 
44

. 

Smoking association with intermediate hyper-

glycemia was not evident from our study as only 10 
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(25%) individuals in our study were smokers and 

majority of subjects were non-smokers 30 (75%).  

The findings from the studies conducted by D. C. 

Aliskan et al., 2006 and M. Zhao et al., 2016 
46-47

 

were rational with our findings. However, study 

conducted by Wanamathee A et al., 2001 
48

 found 

strong association of smoking with pre-diabetes. 

Out of total 40 subjects, 29 (72.5%) were non-

vegetarian and 11 (27.5%) subjects were 

vegetarian. The study conducted by Zahra Gholi et 

al., 2016 
49

 also inferred that pre-diabetic subjects 

had higher intake of protein fat. Inadequate 

physical activity is a well-known risk factor for 

pre-diabetes. It was observed that out of the total 40 

subjects, exercise was present in 13 (32.5%) 

subjects and absent in 27 (67.5%) which was in 

accordance with the study conducted by Medhat A 

Ghoraba et al., 2016 
39

. The imbalance between 

physical activity and energy intake can perpetuate a 

sedentary lifestyle that leads to insulin resistance 

and prediabetes. Effects of exercise intensity on 

postprandial improvement in glucose disposal and 

insulin sensitivity in pre-diabetic adults 
50

. 

The Mizaj (temperament) of the subjects determined 

as per the performa revealed that a maximum 

number of subjects were Balghami mizaj 

(Phlegmatic temperament) 22 (55%) followed by 

Safravi mizaj (Bilious temperament) 8 (20%), 

Damvi mizaj (Sanguineous temperament) 6 (15%), 

Saudavi mizaj (Melancholic temperament) 4 (10%). 

The predominance of Balghami Mizaj (Phlegmatic 

temperament) in pre-diabetic subjects has relevance 

as most of the Balghami mizaj (Phlegmatic 

temperament) people are overweight which is a 

known risk factor of prediabetes and diabetes. 

The efficacy of Ma-ul-Sha’eer (Barley water) was 

mainly observed on blood sugar fasting and 

HbA1c. The mean value of blood sugar fasting 

before the intervention was 113.66.7 and after the 

intervention was 103.0 ± 5.4. Paired „t‟ test was 

applied to the observations recorded before the 

intervention and after the intervention.  

It was observed that t=14.5, (p <0.0001) and were 

statistically highly significant, the most probable 

mechanism encountered in reducing blood sugar 

fasting is the presence of β-glucan in Ma-ul-

Sha’eer (Barley water). 

The mean value of HbA1c before the intervention 

was 6.00.21and after the intervention was 

5.40.27, Paired „t‟ test was applied to the 

observations recorded before the intervention and 

after the intervention. It was observed that t=13.7, p 

<0.001 and were statistically highly significant, the 

most probable mechanism encountered in reducing 

HbA1c is the presence of β-glucan in Ma-ul-

Sha’eer (Barley water). 

On comparison of pre-intervention and post-

intervention mean score of the domains of Health-

related quality of life (HRQOL) significant 

differences was found in the domains of Physical 

Functioning, Bodily Pain, General Health, Vitality, 

Social Functioning, Mental Health, Role 

Emotional, Role Physical score where p-value was 

P˂0.0001 which indicated the efficacy of the 

intervention carried out to aware the subjects about 

Intermediate Hyperglycemia to improve the health-

related quality of life in the corresponding domains. 

The above effect of Ma-ul-Sha’eer (Barley water) 

can be attributed to the fact that Barley contains 10 

to 17% protein, starch 65 to 68%, 4 to 9% β-

glucan, 2 to 3% lipids, and 1.5 to 2.5% minerals 
51-

55
. It is an excellent source of complex 

carbohydrates, which constitute ≈80% of barley 

grain weight 
56

 also, barley contains high levels of 

β-glucans, which are important contributors to 

dietary fiber, a crucial component of the human 

diet 
57-58

. Barley is rich in nutrients. It has abundant 

vitamins and minerals, e.g., selenium, calcium, 

iron, magnesium, and phosphorus, and some 

important minerals present in barley 
59-61

. Unani 

physicians attributed the loss of appetite to divert 

the attention of Tabiyat from feeding to fighting 

against the disease. Moreover, Tabiyat tries its best 

to obtain the nutrition from the body stores and 

from morbid matters, if any such part is present in 

them. Ma-ul-Sha’eer (Barley water) helps the 

Tabiyat in elimination, Nuzj and to provide Taskeen 

from morbid matter. As these matters are 

eliminated, Tabiyat started to pay more attention 

towards the Tabayee afa’al 
62

. Both dietary and 

lifestyle changes can reduce and normalize blood 

sugar levels in Intermediate Hyperglycemia. Its 

incidence is increasing day by day, and to over-

come the problem of Intermediate Hyperglycemia, 

several efforts have been introduced in modern 

system of medicine. But most of these efforts are 
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not effective and fail to prevent complications of 

Intermediate Hyperglycemia and diabetes. Ma-ul-

Sha’eer (Barley water) is advised as part of llaj-bil-

Ghiza (Dietotherapy) for diabetic subjects in most 

of the Unani textbooks 
24, 63-64

. Recently, the 

European Food Safety Authority, Panel on Dietetic 

Products, Nutrition and Allergies issued an opinion 

that “reduction of post-prandial glycaemic 

responses (as long as post-prandial insulinaemic 

responses are not disproportionally increased) may 

be a beneficial physiological effect”. The panel 

recognized that a cause and effect relationship 

between consumption of oat and barley β-glucans 

and a reduction of post-prandial glycaemic 

responses had been established. Based on six 

studies, the panel concludes that “in order to obtain 

the claimed effect, 4g of β-glucans from oat or 

barley for each 30g of available carbohydrates 

should be consumed per meal” 
65

.  

According to Nilsson and coworkers, eating whole 

grain Barley can regulate blood sugar for up to 10 h 

after consumption 
66

. The effectiveness of Barley is 

due to its soluble fiber content 
67

. Barley has a high 

amount of dietary fiber such as β-glucan that may 

decrease the risk of coronary heart disease 
68

. 

Hypoglycemic action of Glibenclamide has also 

been observed in normal and diabetic rats after both 

acute and extended treatments. These findings 

suggest that barley seeds hydro-alcoholic extract 

has a role in diabetic control in long-term 

consumption, and this effect might be at least due 

to its high fiber content.  

Recent researches have demonstrated that β-

glucans from barley are very high molecular weight 

polysaccharides. Due to this, they increase the 

viscosity of meal bolus and reduce the mixing of 

food with digestive enzymes. Hence, the rate of 

starch digestion is markedly reduced 
69

. 

Limitations of Study: The present study was 

properly planned and executed according to the 

protocol. The best possible efforts were made to 

adopt the updated methodology with objective 

parameters to make it more valid scientifically. 

Despite all these efforts, certain limitations of this 

study were observed like: 

 The sample size for the study was small 

therefore, the study observations may not be 

representative and generalizable. 

 Storage system like a refrigerator, ice packs, 

is required for Ma-ul-Sha’eer (Barley water). 

 These limitations were much because of time 

constraints with regards to the time-bound 

MD program of the study. 

Recommendations: On the basis of observations 

of this study it is recommended that: 

 On the basis of the current study that 

practitioners may be encouraged to use Ma-

ul-Sha’eer (Barley water) as an important 

adjunct to their decision tree for 

intermediate hyperglycemia. 

 A larger study with a statistically 

determined sample size and stratified design 

may be conducted to reach conclusions that 

can be extrapolated to intermediate 

hyperglycemia of Indian people in general. 

 The subjects should also be followed up for 

a longer duration, to assess the long-lasting 

effects of Ma-ul-Sha’eer (Barley water) in 

intermediate hyperglycemia. 

 Further studies can be conducted on grass 

root level health functionaries against 

intermediate hyperglycemia. 

 The results emanating from such 

observations will make the use of Ma-ul-

Sha’eer (Barley water) more scientific as 

well as cost-effective. 

CONCLUSION: The Major Conclusions of the 

study are: Majority of the subjects (65%) were 

between 41-65years of age, female (52%), Muslim 

(77.5%), married (85%), housewives (40%), in a 

lower upper lower class (30%), non-smoker (75%), 

non-vegetarian (72.5%), Physical Exercise was 

absent (67.5%) and Phlegmatic (Balghami) (55%). 

With the observations and analysis of data and 

results of this study it could be concluded that Ma-

ul-Sha’eer (Barley water) exhibited good glucose 

control in Intermediate Hyperglycemic condition.  

It can also revert the Intermediate Hyperglycemic 

condition into normoglycemia and prevent the 

conversion of Intermediate Hyperglycemic 

condition into Type 2 Diabetes Mellitus. Ma-ul-
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Sha’eer (Barley water) has β-glucan acts as 

hypoglycemic agent which could lead to a 

significant reduction in blood sugar fasting and 

HbA1c.  

The results came out statistically extremely 

significant (p<0.0001). Further research is needed 

to determine how early interventions should be 

implemented and sustained. Ma-ul-Sha’eer (Barley 

water) was also effective to improve the health 

related quality of life in 8 domains: Physical 

Functioning (PF), Role Physical (RP), Bodily Pain 

(BP), General, Health (GH),Vitality (VT), Social 

Functioning (SF), Role Emotion (RE),Mental 

Health (MH).The results being statistically highly 

significant (p<0.0001). 

Funding: This research did not receive any 

specific grant from funding agencies in public, 

commercial or not-for-profit sectors but was 

supported by Jamia Hamdard (Deemed to be 

University), New Delhi 110062, India. 

ACKNOWLEDGEMENT: The authors would 

like to acknowledge all teachers of the School of 

Unani Medical Education and Research for their 

Research work through their keen observations and 

experiences, which have paved the way for further 

research and scientific validation of their findings. 

The authors also appreciate the co-operations of the 

subjects in this study. 

DECLARATION OF COMPETING INTEREST: 

The authors declare that they have no competing 

interests.  

AUTHOR’S CONTRIBUTION: Study concept, 

critical revision of the manuscript for important 

intellectual content, statistical analysis, adminis-

trative, technical and material support by all co-

authors are really appreciated. 

REFERENCES: 

1. Meyer C, Pimenta W, Woerle HJ, Van Haeften T, Szoke 

E, Mitrakou A and Gerich J: Different mechanisms for 

impaired fasting glucose and impaired postprandial 

glucose tolerance in humans. Diabetes Care 2006; 29(8): 

1909-14. 

2. Bansal N: Prediabetes diagnosis and treatment: A review. 

World Journal of Diabetes 2015; 6(2): 296-303. 

3. Mainous AG, Tanner RJ and Baker R: Prediabetes 

diagnosis and treatment in Primary care. J Am Board Fam 

Med 2016; 29(2): 283-85. 

4. Nathan DM, Davidson MB, De Fronzo RA, Heine RJ, 

Pratley RRHR and Zinman B: Impaired Fasting Glucose 

and Impaired Glucose Tolerance, Diabetes Care. 2007; 

30(3): 753-59. 

5. Sushma N and Raju AB: Prediabetes: a review, 

International J of Biomedical Research 2011; 2(3): 161‐70. 

6. World Health Organization: Definition and diagnosis of 

diabetes mellitus and intermediate hyperglycemia: report 

of a WHO/IDF consultation. Geneva: World Health 

Organization, 2006: 1-50. 

7. World Health Organization: Definition and diagnosis of 

diabetes mellitus and intermediate hyperglycemia: report 

of a WHO/IDF consultation. Geneva: World Health 

Organization, 2010: 1-50. 

8. American Diabetes Association: Diagnosis and 

classification of diabetes mellitus. Diabetes Care 2014; 

37(Supplement 1): S81-S90. 

9. Ferrannini E, Gastaldelli A and Iozzo P: Pathophysiology 

of prediabetes. Med Clin N Am 2011; 95(2): 327-39. 

10. Lin JD, Wan HL, Li JC, Wu CZ, Kuo SW, Hsieh CH, Lian 

WC, Lee CH, Kao MT and Pei D: Impaired glucose 

tolerance and impaired fasting glucose share similar 

underlying pathophysiologies. Tohoku J Exp Med 2007; 

212(4): 349-57. 

11. Faerch K, Borch-Johnsen K, Holst JJ and Vaag A: 

Pathophysiology and aetiology of impaired fasting 

glycemia and impaired glucose tolerance: does it matter 

for prevention and treatment of type 2 diabetes. 

Diabetologia 2009; 52(3): 1714-23. 

12. Balkau B, Mhamdi L, Oppert JM, Nolan J, Golay A, 

Porcellati F, Laakso M and Ferrannini E: Physical activity 

and insulin Sensitivity, The RISC Study, Diabetes. 

Diabetes 2008; 57(10): 2613-8. 

13. Kong C, Nimmo L, Elatrozy T, Anyaoku V, Hughes C, 

Robinson S, Richmond W and Elkeles RS: Smoking is 

associated with increased hepatic lipase activity, insulin 

resistance, dyslipidemia and early atherosclerosis in type 2 

diabetes. Atherosclerosis 2001; 156(2): 373-8. 

14. Scalpi G: The everything guide to managing and reversing 

pre-diabetes. Chapter 2. Diagnosing pre-diabetes. 

Published by Adams media 2011; 31.  

15. Stern MP, Williams K and Haffner SM: Identification of 

persons at high risk for type 2 diabetes mellitus: do we 

need the oral glucose tolerance test. Ann Intern Med 2002; 

136(8): 575-81. 

16. Eldin-Shehab W, Emara M and Shoker A: Prediabetes: a 

must to recognize disease state. International Journal of 

Clinical Practice 2018; 62(4): 642-48. 

17. Tabák AG, Herder C, Rathmann W, Brunner EJ and 

Kivimäki M: Prediabetes; A high risk state for diabetes 

development. Lancet 2012; 379(9833): 2279-90. 

18. Diabetes Prevention Program Research Group (DPPRG): 

The prevalence of retinopathy in impaired glucose 

tolerance and recent onset diabetes in the Diabetes 

Prevention Program. Diabet Med 2007; 24(2): 137-44. 

19. Grundy SM: Pre-diabetes metabolic syndrome, and 

cardiovascular risk. Journal of the American College of 

Cardiology 2012; 59(7): 635-43. 

20. Pour OR and Dagogo-Jack S: Prediabetes as a Therapeutic 

Target. Clinical Chemistry 2011; 57(2): 215-20. 

21. Azam KM: Romooze Aazm (Farsi). Vol. 1, CCRUM, New 

Delhi. 2006; 139-41. 

22. Azam AM: Akseer-e-Azam. published by Idara Kitab-ul- 

Shifa, Darya Ganj, New Delhi. 2011; 705-09. 

23. Sina I: Alqanoon-fil-Tibb (Urdu translation by Ghulam 

Husnain Kantoori). Vol. 3, published by IdaraKitab-ul- 

Shifa, Darya Ganj, New Delhi.1933; 1031-1033, 353-354. 

24. Zakariya RABMB: Kitabul Havi (Urdu translation by 

CCRUM). Vol.10. 2002; 181-206. 



Fatma et al., IJPSR, 2021; Vol. 12(4): 2331-2343.                                         E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2342 

25. Azam KM: Akseer-e-Azam. published by IdaraKitab-ul- 

Shifa, Darya Ganj, New Delhi. 2011; 705-09. 

26. Abbas MII: Kamilus Sannah (Urdu translation by Ghulam 

Husnain Kantoori). Vol.1 published by Idara Kitab-ul- 

Shifa, Darya Ganj, New Delhi. 2010; 154, 467, 472, 527-

28. 

27. World Health Organization: Definition and diagnosis of 

diabetes mellitus and intermediate hyperglycemia: report 

of a WHO/IDF consultation. Geneva: World Health 

Organization, 2007: 1-50. 

28. American Diabetes Association: Clinical Practice 

Recommendations 2005, Diagnosis and Classification of 

Diabetes Mellitus. Diabetes Care 2005 Jan; 28 (suppl1): 

s37-s42. 

29. Parween S: Clinicl evaluation of Eugenia jambolana 

(Maghz-e-Jamun) in Prediabetes.Thesis submitted to Jamia 

Hamdard, New Delhi. 2017. 

30. Mohd KH: Makhzanul Mufradat almaroof khuasul Advia, 

Shaikh Basheer and Sons, Urdu Bazar, Lahore. YNM; 

225-26. 

31. National Diabetes Statistics Report: 2017 Estimates of 

Diabetes and Its Burden in the United States, under 

National Center for Chronic Disease Prevention and 

Health Promotion. 2017; 2-20. 

32. Schmidt MI, Hoffmann JF, Diniz MFS, Lotufo PA, Griep 

RH, Bensenor IM, Mill JG, Barreto SM, Aquino EML and 

Duncan BB: High prevalence of diabetes and intermediate 

hyperglycemia–The Brazilian Longitudinal Study of Adult 

Health (ELSA-Brasil). Diabetol Metab Syndr 2014; 

6(123): 1-9. 

33. Okwechime IO, Roberson S and Odoi A: Prevalence and 

Predictors of Pre-Diabetes and Diabetes among Adults 18 

Years or Older in Florida: A Multinomial Logistic 

Modeling Approach. PLoS ONE 2015; 10(12): 1-17. 

34. Tian H, Song G, Xie H, Zhang H, Tuomilehto J and Hu G: 

Prevalence of diabetes and impaired fasting glucose 

among 769,792 rural Chinese adults. Diabetes Research 

and Clinical Practice 2009; 84(3): 273-78. 

35. Li S, Guo S, He F, Zhang M, He J, Yan Y, Ding Y, Zhang 

J, Liu J, Guo H, Xu S and Ma R: Prevalence of diabetes 

mellitus and impaired fasting glucose, associated with risk 

factors in rural Kazakh adults in Xinjiang, China. Int J 

Environ Res Public Health 2015; 12(1): 554-65. 

36. Aldossari KK, Aldiab A, Al-Zahrani JM, Abdelrazik 

SHAM, Batais MA, Javad S, Nooruddin S, Razzak HA 

and El-Metwally A: Prevalence of Prediabetes, Diabetes, 

and Its Associated Risk Factors among Males in Saudi 

Arabia: A Population-Based Survey. Hindawi Journal of 

Diabetes Research 2018; 1-12. 

37. Midthjell K, Lee CMY, Langhammer A, Krokstad S, 

Holmen TL, Hveem K, Colagiuri S and Holmen J: Trends 

in overweight and obesity over 22 years in a large adult 

population: the HUNT Study, Norway. Clinical Obesity 

2013; 3(1-2): 12-20. 

38. DECODA Study Group: Age and Sex specific Prevalence 

of Diabetes and Impaired Glucose Regulation in 11 Asian 

Cohorts. Diabetes Care 2003; 26(6): 1770-80. 

39. Ghoraba MA, Shiddo OA, Almuslmani M, Jallad I, Khan 

A, Maranan G, Alharbi M and Alsaygh A: Prevalence of 

prediabetes in Family and Community Medicine 

Department, Security Forces Hospital, Riyadh, Saudi 

Arabia. International Journal of Medical Science and 

Public Health 2016; 5(4): 777-84. 

40. Kim YA, Ku EJ, Khang AR, Hong ES, Kim KM, Moon 

JH, Choi SH, Park KS, Jang HC and Lim S: Role of 

various indices derived from an oral glucose tolerance test 

in the prediction of conversion from prediabetes to type 2 

diabetes, diabetes research and clinical practice. Diabetes 

Res Clin Prac 2014; 106(2): 351-9. 

41. Martins SO, Folasire OF and Irabor AE: Prevalence and 

predictors of prediabetes among administrative staff of a 

tertiary health centre, Southwestern Nigeria” Annals of 

Ibadan Postgraduate Medicine 2017; 15(2): 114-23. 

42. National Diabetes Statistics Report: 2017; URL 

https://www.cdc.gov/ diabetes/data/statistics-report/index. 

html 

43. Tzotzas T, Vlahavas G, Papadopoulou SK, Kapantais E, 

Kaklamanou D and Hassapidou M: Marital status and 

educational level associated to obesity in Greek adults: 

data from the National Epidemiological Survey. BMC 

Public Health 2010; 10: 732. 

44. Okwechime IO, Roberson S and Odoi A: Prevalence and 

Predictors of Pre-Diabetes and Diabetes among Adults 18 

Years or Older in Florida: A Multinomial Logistic 

Modeling Approach. PLoS One 2015; 10(12): e0145781. 

45. Moody A, Cowley G, Fat LN and Mindell JS: Social 

inequalities in prevalence of diagnosed and undiagnosed 

diabetes and impaired glucose regulation in participants in 

the health surveys for England series. BMJ Open 2016; 

6(2): e010155. 

46. aliskan DC, Ozdemir O, Ocaktan E and Idil A: Evaluation 

of awareness of diabetes mellitus and associated factors in 

four health center areas,” Patient Education & Counseling 

2006; 62(1): 142-47. 

47. Zhao M, Lin H, Yuan Y, Wang F, Xi Y, Wen LM, Shen P 

and Bu S: Prevalence of pre-diabetes and its associated 

risk factors in rural areas of Ningbo, China. Int J Environ 

Res Public Health 2016; 13(8): 808. 

48. Wanamathee A, Shaper G and Ivan J: Smoking as a 

modifiable risk factor for type 2 diabetes in middle-aged 

men. Diabetes Care 2001; 24(9): 1590-95. 

49. Gholi Z, Heidari-Beni M, Feizi A, Iraj B and Askari G: 

The characteristics of pre-diabetic patients associated with 

body composition and cardiovascular disease risk factors 

in the Iranian population. J Res Med Sci 2016; 21: 20. 

50. Rynders CA, Weltman JY, Jiang B, Breton M, Patrie J, 

Barrett EJ and Weltman A: Effects of Exercise Intensity 

on Postprandial Improvement in Glucose Disposal and 

Insulin Sensitivity in Prediabetic Adults. J Clin Endocrinol 

Metab 2014; 99(1): 220-28. 

51. Czuchajowska Z, Klamczynski, Paszczynska B and Baik 

BK: Structure and Functionality of Barley Starches. Cereal 

Chemistry 1998; 75(5): 747-54. 

52. Izydorczyk, Marta and Mac-Gregor A: Evidence of 

intermolecular interactions of β-glucans and arabino-

xylans. Carbohydrate Polymers 2000; 41: 417-20. 

53. Quinde Z, Ullrich SE and Baik BK: Genotypic Variation 

in Color and Discoloration Potential of Barley-Based Food 

Products” Cereal Chemistry - CEREAL CHEM 2004; 

81(6): 752. 

54. Sharma P and Gujral HS: Antioxidant and polyphenol 

oxidase activity of germinated barley and its milling 

fractions. Food Chemistry 2010; 120(3): 673-78. 

55. Sharma P, Gujral HS and Rosell CM: Effects of roasting 

on barley β-glucan, thermal, textural and pasting 

properties. Journal of Cereal Science 2011; 53(1): 25-30. 

56. Szczodrak J and Pomeranz Y: Starch-Lipid Interactions 

and Formation of Resistant Starch in High-Amylose 

Barley. Cereal Chem 1992; 69: 626-32. 

57. Lazaridou A and Biliaderis CG: Molecular aspects of 

cereal β-glucan functionality: Physical properties, 

technological applications and physiological effects. 

Journal of Cereal Science 2007; 46(2): 101-18. 



Fatma et al., IJPSR, 2021; Vol. 12(4): 2331-2343.                                         E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2343 

58. Granfeldt Y, Liljeberg H, Drews A, Newman R and Jorck 

IB: Glucose and insulin responses to barley products: 

influence of food structure and amylose-amylopectin ratio. 

Am J Clin Nutr1994; 59(5): 1075-82. 

59. Anonymous: The wealth of India A dictionary of Indian 

Raw Materials and Industrial Products. Vol. 3: D-1. New 

Delhi: Council of Scien and Industrial Res 2004: 295, 312. 

60. Prajapati ND and Kumar U: Agro‟s Dictionary of 

Medicinal Plants .Jodhpur: Agrobios (India); 2005: 161. 

61. Antia FP and Philip A: Clinical Dietetics and nutrition. 4th 

edition, New Delhi. Oxford University Press 2002; 491. 

62. Zulkifle M, Ansari AH and Khan AA: Evaluation of 

efficacy of barley water in pulmonary tuberculosis. Unani 

Res 2011; 1(2): 50-54. 

63. HKM AA: Tibb Akbar, published by Idara Kitabul Shifa, 

1990; 325-28. 

64. Baghdadi Abul Hasan bin Ahmad bin Ali Ibn Hubal: 

Kitabul Mukhtarat fit Tibb (Urdu translation), published 

by CCRUM, New Delhi, Vol. III, 326-27. 

65. European Food Safety Authority: Scientific Opinion on the 

substantiation of health claims related to beta-glucans from 

oats and Ma-ul-shaeer (barley Water) and maintenance of 

normal blood LDL-cholesterol concentrations (ID 1236, 

1299), increase in satiety leading to a reduction in energy 

intake (ID 851, 852), reduction of post-prandial glycaemic 

responses (ID 821, 824), and „digestive function‟ (ID 850) 

pursuant to Article 13(1) of Regulation (EC) No 

1924/2006. 

66. Nilsson A, Granfeldt Y, Ostman E, Preston T and Bjorck I: 

Effects of GI and content of indigestible carbohydrates of 

cereal-based evening meals on glucose tolerance at a 

subsequent standardised breakfast. Eur J Clin Nutr 2006; 

60(9): 1092-99. 

67. Cade JE, Burley VJ and Greenwood DC: Dietary fiber and 

risk of breast cancer in the UK women's cohort study. Int J 

Epidemiol 2007; 36(2): 431-38. 

68. Lee NY, Kim YK, Choi I, Cho SK, Hyun JN and Choi JS: 

Biological Activity of Barley (Hordeum vulgare L.) and 

Barley By-product. Food Sci Biotechnol. 2010; 19(3): 

785-791. 

69. Henrion M, Francey C, Le KA and Lamothe L: Cereal B-

Glucans: The Impact of Processing and How it Affects 

Physiological Responses. Nutrients 2019; 11(8): 1729. 

 

 

 

 

 

 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Fatma G, Siddiqui MJ, Wani P, Habib A, Nikhat S and Nasir A: A study to assess effect of Ma-ul-sha‟eer (barley water) in intermediate 

hyperglycemic (pre-diabetic) subjects attending hospitals in Delhi. Int J Pharm Sci & Res 2021; 12(4): 2331-43. doi: 10.13040/IJPSR. 

0975-8232.12(4).2331-43. 


