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Abstract

BACKGROUND

Uncontrolled type 2 diabetes mellitus (T2DM) may lead to microvascular complic-
ations (nephropathy, retinopathy, and neuropathy) and cardiovascular diseases.
The beta-glucan content in grains has the potential to improve insulin sensitivity,
lowering postprandial glucose response and reducing inflammation degrees. A
proper combination of grains not only satisfies human body’s need, but also
provides essential and reasonable nutritional contents. However, no trial has been
conducted to evaluate the roles of multigrain in T2DM.

AIM
To determine the efficacy of multigrain supplementation among T2DM patients.

METHODS

From October 2020 to June 2021, a total of 50 adults living with T2DM, who were
receiving standard diabetes care at Day Care Clinic, were randomized into either
a supplementation group or a control group. The supplementation group received
twice daily 30 g multigrain supplement (equivalent to 3.4 g beta-glucan) with
standard medication for 12 wk, while the control group was prescribed with
standard medication. Parameters such as glycemic control (HbAlc, FPG, and
HOMO-IR), cardiometabolic profile (lipid profile, renal function test, and liver
function test), oxidative stress status, nutritional status, and quality of life (QoL)

were assessed at two time points: Baseline and the end of the treatment period
(week 12).

RESULTS
The primary outcomes were the mean difference of glycated haemoglobin (%),
fasting plasma glucose, and serum insulin as intervention effects. Secondary

May 15,2023 | Volume14 | Issue5 |


https://www.f6publishing.com
https://dx.doi.org/10.4239/wjd.v14.i5.606
mailto:l.k.lee@usm.my

Jaishideng®

Mohd Ariffin NA ef al. Multigrain supplementation in T2DM

outcomes included the measurement of cardiometabolic profile, antioxidative and oxidative stress
status, nutritional status indices, and QoL. Tertiary outcomes involved the determination of safety
and tolerability, and supplementation compliance.

CONCLUSION
The present clinical trial will reveal the effectiveness of multigrain supplementation among T2DM
patients for the improvement of diabetes management.

Key Words: Beta-glucan; Clinical trial; Multigrain; Type 2 diabetes mellitus; Glycemic control

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This is the first human clinical trial aimed to evaluate the effectiveness of multigrain supple-
mentation among type 2 diabetes mellitus patients. The changes of glycemic control, cardiometabolic
profile, oxidative stress status, nutritional status, and quality of life were measured. Our study also
evaluated the safety, tolerability, and compliance of the supplementation.
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INTRODUCTION

Diabetes mellitus is one of the major global health problems and driving causes of morbidity and
mortality around the world. Type 2 diabetes mellitus (T2DM) is a metabolic disease that causes sugar to
build up in the bloodstream, characterized by insulin insensitivity as a result of insulin resistance in the
muscle and adipose tissue, declining insulin production, and eventual pancreatic beta-cell failure[1].
When the beta-cells in the pancreas malfunction and/or insulin resistance develops in the liver, skeletal
muscle, or adipose tissue, hyperglycemia arises, resulting in an excess level of glucose circulating in the
blood[2]. T2DM has attained epidemic proportions worldwide with 415 million cases estimated globally
in 2015, and the number is expected to increase dramatically in the next decades, reaching 642 million
by 2040[3]. T2DM is the foremost common frame of diabetes mellitus, accounting for more than 90% of
all cases of adult-onset diabetes mellitus in Malaysia[4]. According to the National Health and
Morbidity Survey (2020)[5], one in every five adults in Malaysia has T2DM.

Uncontrolled diabetes mellitus may lead to microvascular complications (nephropathy, retinopathy,
and neuropathy) and macrovascular complications, later leading to severe peripheral vascular disease,
premature coronary artery disease, and increased risk of cerebrovascular diseases[6]. The main aim of
diabetes management is targeted at reducing the acute and chronic diabetes complications, via the
effective control of plasma glucose, blood pressure, lipid profile, and body weight concurrently[7]. The
distinction between effective treatment and cure is obscured within the case of diabetes, but few
individuals can reverse it through diet changes and be able to reach and maintain normal blood sugar
levels without or with minimum medication. In particular, nutrition or dietary therapy is one of the
trending complementary medicines, with the ultimate goal to control, prevent (occurrence), and reverse
(by averting resulting complications after its onset) the disease[8].

Wholegrain is defined as consisting of the entire grain (bran, endosperm, and germ), and most fiber
ingredient from the wholegrain is of insoluble origin, including the cellulose, hemicellulose, and lignin,
with the exception of barley and oat (relevant sources of soluble fiber such as beta-glucan, pentoses, and
arabinoxylan)[9]. Wholegrain is a good source of dietary fiber, resistant starch, antioxidants, and other
important micronutrients, such as folic acid and other vitamins[10]. Fiber from the wholegrain has been
shown to reduce the risk of T2DM by improving insulin sensitivity, lowering postprandial glucose
response, and lowering inflammation[11]. In addition, laboratory and epidemiological investigations
have reported that wholegrain, especially barley and oat, contain a high amount of beta-glucan, which
has been proven to lower blood glucose levels, improve glucose tolerance, ameliorate hyperlipidemia,
improve immunity, and decrease infections[12]. In parallel, the demand of the multigrain source in the
commercial market is increasing tremendously due to an increased awareness of managing chronic
diseases by ingesting health promoting functional foods[13]. Multigrain, a proper combination of few
types of grains, could satisfy human body’s need with essential nutritional benefits[14].
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Several published clinical trials were looking into the effect of single grain supplementation on
T2DM. Li et al[15] have conducted a clinical trial among overweight T2DM patients, and the results
revealed that using oat as a therapeutic dietary regimen for 48 wk improved the body weight and
glycemic control. The similar results have been inferred[16], where rice bran as a single treatment diet
improved glycemic control and lipid profile in T2DM patients after 12 wk ingestion. In fact, multigrain
consumption is more reflective towards human daily consumption. To date, study investigating the role
of multigrain supplementation in T2DM patients is scarce.

Hence, the aim of this randomized clinical trial was to evaluate the effect of 12-wk of high beta-glucan
multigrain supplementation on glycemic control in patients with T2DM. Secondary outcomes aim to
evaluate the roles of the supplementation regimen for the amelioration of cardiometabolic health,
antioxidative and oxidative stress, nutritional indices, and quality of life (QoL) among the T2DM
patients. Tertiary outcomes involve the determination of safety and tolerability, and supplementation
compliance.

MATERIALS AND METHODS
Study design and site

This was an open-label, randomized controlled trial, with an allocation ratio for the supplement (S) vs
control (C) group at 1:1. All patients were registered T2DM patients. Study recruitment and enrollment
began on October 14, 2020, and the completion date for enrollment was June 2021. The study site was
the Day Care Clinic in Universiti Sains Malaysia Bertam Medical Center. The medical center serves as
the referred medical facility in the northern region of Peninsular Malaysia.

Study population

The study population included 50 T2DM patients who were receiving standard diabetes care at Day
Care Clinic. Patients aged at least 18 years of age, male or female, clinically diagnosed with T2DM for at
least 6 mo duration without clinically manifest complications (retinopathy, nephropathy, neuropathy,
vascular diseases, and food ulcer), and currently receiving pharmacological treatment with metformin
or insulin, or a combination of metformin and glibenclamide were included in the trial (Table 1).
Patients with gluten intolerance were excluded as the supplement contains gluten. Participants who
have involved in another supplementary program were also excluded to avoid dilution effects.

Intervention groups
The study randomized all trial subjects into either group S or group C. Group S (n = 25) was supple-
mented with daily 60 g (2 sachets, 30 g each) of high beta-glucan (equivalent to 3.4 g) multigrain
supplement for up to 12 wk. This multigrain supplement (Oat King®) was sponsored by TG Ocean
Health Food Industries Sdn Bhd, Malaysia. It does not contain any food additives including food preser-
vatives, coloring, flavoring, and sweetener. The main ingredients are oat, barley, brown rice, paddy, rice
flour, corn flour, red kidney bean, black bean with kernel, and soybean (Table 2). Group S was required
to consume the supplement two times per day (day and night). Patients were attending to the study site
to receive and replenish the supplement at baseline, week 4, and week 8. All patients continued their
standard medication as prescribed before the trial participation.

Group C (n = 25) continued the standard medication as prescribed prior to the trial. They were
reminded not to alter their habitual dietary intake and physical activity level throughout the clinical trial
period.

Study visits and measurements

Five categories of study visits have been adopted in this trial: Recruitment, screening, and inform
consent form signing, randomization and blinding, enrolment visit, follow-up visits, and post week-12
visit. Figure 1 illustrates the trial flowchart.

Recruitment, screening and inform consent signing

All T2DM patients were invited face to face during their routine medical follow-up in the Day Care
Clinic. Patient recruitment also occurred through electronic medical record review to identify potential
participants. Patients were then invited for a screening session. The research team evaluated the
eligibility criteria (both inclusion and exclusion criteria) and explained the research information in
detail, followed by obtaining written inform consent. The research team did not coerce or unduly
influence a patient to participate in the trial. Eligible patients underwent the randomization procedure.

Randomization and blinding

To generate a random allocation sequence, a computer-generated list of random numbers was used.
Simple randomization at a 1:1 allocation ratio (1 group S: 1 group C) has been applied. The allocation
sequence was concealed from the investigator enrolling and assessing participants on sequentially
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Table 1 Inclusion and exclusion criteria for study population

Inclusion criteria

Exclusion criteria

Chronological age 18 years and above Liver disease, kidney disease, or haematological
disorders
T2DM 2 6 mo, stable regimen > 6 mo without clinically manifest complications Active gastric or duodenal ulcer

Male or female

Psychiatric disease or mental retardation

Pharmacological treatment with metformin or insulin, or a combination of metformin and gliben- Cancer and other endocrine disorders

clamide
Free from antioxidant supplements Alcohol or drug abuse
Free from anti-inflammatory supplements Pregnancy or lactation

Hormone replacement therapy
Herbal remedies
Gluten intolerance

Currently under another supplementary program

T2DM: Type 2 diabetes mellitus.

Table 2 Active ingredients of Oat King®

Active ingredient Scientific name Percentage (%)

Oat Avena sativa 11.80

Brown rice Oryza sativa 9.55

Paddy Oryza sativa 9.38

Rice Oryza sativa 6.04

Corn Zea mays 6.04

Red kidney bean Phaseolus vulgaris 6.04

Black bean Phaseolus vulgaris 6.04

Soy bean Glycine max 5.17

Barley Hordeum vulgare 4.98

Wheat Triticum 4.98

Wheat germ Triticum vulgare 4.98

Wheat bran Triticum aestivum L 4.98

Coix seed Coix-lacryma-jobi 4.22

Millet Pennisetum glaucum 3.50

Red rice Oryza longistaminata 2.46

Black rice Zizania aqatica 2.46

Black sesame seed Sesamum indicum 2.46

Navy bean Phaseolus vulgaris 2.46

Mung bean Vigna radiata 2.46
numbered, opaque, sealed, and stapled envelopes. To prevent subversion of the allocation sequence, the
name and date of birth of the participant were written on the envelope. To randomize the participants,
variables such as demographic data (age, gender, and ethnicity), clinical data (years of disease, glycemic
status, and the presence of diabetic-related complications), physical activity, and medication (current
prescribed medications) were taken into the consideration. To determine whether the patient would be
randomized into the multigrain group S or C, randomization was made by reference to a statistical
series based on the random sampling number drawn up by the statistician. The details of the series were
unknown to any of the investigator or the coordinator. In order to implement blinding, participants
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Recruitment at universiti sains malaysia bertam medical center

v

Meet inclusion criteria Did not meet inclusion criteria
Include Exclude

Random allocation (7 = 50)

l

Research details and consent

l

Data collection (baseline)
Socio-demographic data, medical history,
diabetic complication and quality of life
Nutritional status assessment

Blood collection

!

Control group (7 = 25) Supplementation group (7 = 25)

l

Baseline: Multigrain supplement is given

!

Week 4: Multigrain supplement replenishment
and safety evaluation

Week 8: Multigrain supplement replenishment
and safety evaluation

Data collection (week 12) Week 12: Safety evaluation and compliance
Nutritional status assessment
Blood collection
Progression of diabetes complication
Statistical analysis Conclusion
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Figure 1 Flow chart of the trial.
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were notified individually of the assigned group S or C. However, only data collectors, the coordinator,
and the medical officer in charge of the trial were aware of the allocated arm. Investigators, data analyst,
and outcome adjudicator are kept blinded to the allocation.

Enrolment visit

The enrolment visit was consisted of a semi-quantitative questionnaire, physical examination, fasting
blood sampling, and laboratory tests. The semi-quantitative questionnaire gathered information with
regard to the socio-demographic background and medical history (including medical prescription).
Lifestyle health behaviors included alcohol use, cigarettes smoking, and routine exercise practices.
Physical examination involved the measurement of systolic and diastolic blood pressure, handgrip
strength, and nutritional status assessments (anthropometry and body composition measurements).

A total of 20 mL of fasting venous blood was drawn from each participant for the subsequent clinical
laboratory testing. Routine laboratory testing comprised of albumin, total protein and total bilirubin,
urea, minerals, uric acid, and creatinine. Fasting plasma glucose, glycated haemoglobin, serum insulin,
lipid profile, and liver and kidney function tests were performed. Upon centrifugation, serum and
plasma samples were collected, and the antioxidative and oxidative stress statuses were assessed via the
measurements of total antioxidant capacity, superoxide dismutase, glutathione, glutathione peroxidase
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(GPx), malondialdehyde, protein carbonyl, and 8-deoxyguanosine concentrations.

Modified diabetes QoL-17 questionnaire[17] has been used to evaluate the changes of QoL, as
assessed using 7 domains (physical functioning, role limitations due to physical health, role limitations
due to emotional, energy fatigue, emotional well-being, social functioning, and general health).

The supplement group received the first month supply of multigrain supplement in the form of
sachet. Detail use of the supplement was elaborated, and patients returned the used sachets packaging
during the follow-up visits.

Follow-up visits

Patients were evaluated at 3 study visits (Figure 2) during the week-4, week-8, and post week-12 follow-
ups at Day Care Clinic. At each follow-up, the evaluation of the safety, tolerability, and compliance to
the multigrain supplementation was conducted. Adverse effects concomitant to the supplementation
regimen, particularly the signs and symptoms of gastrointestinal discomforts, were recorded.
Compliance to the supplementation was indicated as the recorded number of consumed sachets.
Replenishment of multigrain supplement was implemented during week-4 and week-8 follow-ups,
respectively. Disease progression in group C was evaluated following standard medication regimen.
Both the supplement and control groups were reminded not to alter their routine dietary intake and
physical activity level.

Post week-12 visit

After week 12, study questionnaire, physical examination, blood profile, and QoL assessments were
performed in both the supplement and control groups. In-depth interviews have been conducted by the
research team members among the patients in group S. The attitudes, positive and negative perceptions
towards the supplementation, and perceived general health were interviewed. All study data was
recorded into the case report form.

Power and sample size calculation
The results from a previous study[18] among T2DM patients were used to determine the trial sample
size. The following formula is used to calculate the trial sample size:
2X [Z4 - amy+ Za p]
n=s——H——/—/—/—/—“«
AZ

Where n = sample size, Z = 0.8416 (for each arm, a setting of 80% power and 95%CI was used), Z =
1.96, and 4’ = mean difference or standard deviation. Thus, for this study, n = 18 subjects for each arm.
With the consideration that the dropout rate was 20%, the needed sample size was 22 patients for each
arm.

Statistical analysis
Data analysis in the form of intention to treat will be performed at the end of the study. All statistical
analyses will be implemented using the Statistical Package for Social Science (SPSS Inc., Chicago, IL,
United States) software. The following statistical methods will be applied:

Assumptions will be checked for normality tests, and transformation will be applied as corrective
procedures.

For descriptive statistics, categorical and continuous data, results will be presented as percentages,
means with standard deviations, median and range.

For inferential tests, P < 0.05 will be used to indicate statistical significance (type I error) (two-tailed).

Analysis of the primary, secondary, and tertiary outcomes will be measured using Pearson’s
correlation, multivariate regression, repeated measures mixed models, logistic regression, and
generalized linear models.

Ethics

The present study is conducted in accordance to the guidelines laid down in the Declaration of Helsinki,
and all procedures involving human subjects have been approved by the Human Research Ethics
Committee of Universiti Sains Malaysia (No: USM/JEPeM/20030183). Written consent is obtained from
all patients, and the study has been registered in the clinical trial registry (ClinicalTrials.gov), with the
registration ID: NCT04597229.

Study outcomes and measures
The patients” outcome measure has been assessed at two time points: Enrolment (baseline), and at the
end of the treatment period (post week-12).

The primary outcomes were the changes in fasting plasma glucose, HbAlc, and serum insulin from
enrolment to post week-12, and the differences in these changes between the two study arms.

Secondary outcomes include the measurement of lipid profile, liver function test and kidney function
test comparing between the study groups. The change of nutritional status, antioxidative status, and
oxidative stress biomarkers were assessed too.
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Supplement group Multigrain Multigrain Completion
started the multigrain replenishment replenishment of multigrain
consumption supplementation
0 4 8 12
wk | | I I | | | |
I | I I I I I I
Baseline Clinic visit Clinic visit Clinic visit
1 Fasting plasma glucose, Safety and compliance Safety and compliance 1 Fasting plasma glucose,
HbA1c, serum insulin HbA1c, serum insulin
2 Lipid profile, liver and 2 Lipid profile, liver and
kidney function tests kidney function tests
3 Nutritional status, 3 Nutritional status,
cardiometabolic profile, cardiometabolic profile,
antioxidant and oxidative antioxidant and oxidative

stress status
4 QoL, safety and
compliance

stress status
4 QoL, safety and
compliance
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Figure 2 Supplementation administration and follow-up assessment.
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Tertiary outcomes were the change in QoL, and the difference in this change between the study
groups. In term of safety evaluation, a list of gastrointestinal discomfort symptoms has been assessed
among the participants in the supplementation group. The intensity of the gastrointestinal symptoms is
defined as none, mild, moderate, severe, and very severe according to the symptoms (bloating,
abdominal rumbling, flatulence, abdominal pain, nausea, vomiting, heart burn, loss of appetite,
diarrhea, and constipation). Patients who showed symptoms have been referred to the physician in
charge. Compliance to the supplementation regimen was assessed by counting the number of the
consumed sachets during every follow-up visit (week-4, week-8, and week-12). Patients were asked to
provide the reason for missed sachet consumption.

RESULTS

No result is provided as this is a pilot study protocol for a human clinical trial.

DISCUSSION

The current randomized control trial is aimed to evaluate the effects of multigrain supplementation as a
complementary regimen vs a control (without supplementation) among patients with T2DM over a
period of 12 wk. For the past decades, the underlying mechanisms for an association between grains
and T2DM are not entirely clear, but grains may lower the risk of T2DM by improving insulin
sensitivity[19]. Particularly, the potency of medium glycemic index multigrain flour to reduce glycemia
in T2DM has been highlighted for the implementation of a better dietary plan for diabetes control[20].
Our study is designed to determine if multigrain supplementation, instead of single grain diet, is
effective to ameliorate T2DM. Multigrain consumption is relatively a “pure’ dietary routine for human
being.

Beta-glucan, pentose, and arabinoxylan are found in wholegrain fiber, especially in barley and oats,
and other insoluble fibers, including cellulose, hemicellulose, and lignin[21]. These components play a
vital role in a collective way, by improving the glycemic metabolism and reducing T2DM risk factor.
Soluble fiber from oats and barley (with 3 g of beta-glucan intake per day) has been found to be effective
in lowering total cholesterol and low-density lipoprotein (about 5% to 10% reduction, respectively)[15].
The latest finding also outlined the possible role of minimally processed whole grains over 2 wk in
improving measures of glycemia in free-living adults with T2DM[22]. In addition, beta-glucan is evident
to increase the intestinal viscosity, decrease the starch digestion, and reduce the food intake by
increasing satiety, reducing hyperglycemia, lowering the lipid profile, and reducing weight[23].

Grains are generally high in magnesium. Magnesium is an essential co-factor for many enzymes,
including the enzymes involved in glucose and insulin metabolism. Grain also contains a group of
phenolic compounds, the avenanthramides. Avenanthramides are antioxidant and can enhance
endothelial functions and anti-inflammatory properties[24]. Another potential antioxidant found in
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grains is vitamin E. Vitamin E is an intracellular antioxidant, which prevents the oxidative damage of
the polyunsaturated fatty acids in cell membranes. Vitamin E also facilitates to remain selenium in a
reduced state[25]. Selenium plays an important role as a potent antioxidant. For example, GPx reacts
with hydrogen peroxide to prevent harmful free radicals, DNA damage, and the formation of metabolic
active carcinogens[26]. High selenium levels may help to reduce the formation of oxidized low-density
lipoprotein (LDL) cholesterol and, as a result, reduce the risk of heart disease[27] and inflammation,
strengthen the immune system in the body[28], and prevent the incidence of cancer[29]. Collectively,
micronutrients in grains have their own beneficial roles to reduce the risk of T2DM complications.

In addition, bioactive compounds present in grains (such as phenolic compounds, phytosterols,
betaine, and carotenoids) can help to improve insulin sensitivity and slow the progression of T2DM][30].
Bioactive compounds act by reducing the oxidative stress, inflammatory cytokine transcription, and
subclinical inflammation[31] since increased oxidative stress seems to be a harmful component
contributing to worsening insulin resistance and beta-cell dysfunction, which may lead to T2DM
complications[32]. A previous study showed that a diet rich in polyphenols increased glucose tolerance
and insulin sensitivity, and reduced the postprandial triglyceride response[33]. Moreover, phytosterols
are known to be effective to reduce LDL cholesterol, as consumption of 2 g of plant sterol from
wholegrain resulted in a 5.6% reduction in LDL cholesterol among T2DM patients after 4 wk ingestion
[34]. Indirectly, this may reduce the risk of diabetes complications, particularly macrovascular complic-
ations.

Grain plays a significant role in reducing the energy intake. It has lower energy density, and the
larger starch granules significantly contribute to a greater chewing rate, hence increasing satiation[10,35,
36]. Fiber from the grain also increases gastric distension and delay the intestinal transit time,
contributing to the stimulation of satiety signals[37] and increasing hormones levels involved in the
energy homeostasis and plasma glucose control[38]. This process involves the stimulation of satiety
signal in the brain, where body weight regulation hormones, ghrelin, peptide YY, cholecystokinin,
gastric inhibitory polypeptide, and glucagon-like peptide 1 are regulated as part of the energy
homeostasis and plasma glucose control[39]. This process might have a positive impact due to the
change in gut microbiota profile[40,41] and cause a decrease in subclinical inflammation. Similarly, the
slower process of carbohydrate digestion, as well as the glucose and free fatty acid absorption in the
intestine[42], reduces insulin demand and stimulates fat oxidation, thus contributing to the reduction of
fat storage[20]. Collectively, the synergistic mechanisms result in an increase in the hypothalamic satiety
signal in the brain[20], which further leads to the body weight reduction and energy homeostasis, as
well as glucose control[10,43-45].

Strengths of this study include a randomized controlled trial design, where the covariates could be
equally distributed. The multigrain powder is formulated using commonly consumed grains, thus
omitting the issues of food safety concern. Regular follow-up on a monthly basis allowed close
monitoring of supplement adherence. The trial also included detail measurements of nutritional status,
antioxidative status, oxidative stress biomarkers, and QoL, which allowed better result interpretation.
These analyses will inform whether any potential effect extends to other metabolic or peripheral
parameters. We acknowledge the small sample size of the study as the major limitation for this pilot
clinical trial.

Important implications are expected from this research regardless of the findings. In a condition
where beneficial effect is supported by evidence of a positive effect on long-term blood glucose levels,
public health efforts should be undertaken to encourage the consumption of multigrain as functional
foods. Contradictorily, if a beneficial effect is not supported, this could suggest that multigrain does not
translate into strong long-term benefits for blood glucose control under daily conditions.

CONCLUSION

This is a pioneer, pilot clinical trial that aims to evaluate the efficacy of high beta-glucan multigrain
supplementation among T2DM patients. Important trial outcomes, such as glycemic control, peripheral
antioxidative capacity, cardiometabolic health, nutritional status, QoL, safety, and compliance have
been studied extensively. The results of the trial are important to suggest a scientifically driven comple-
mentary dietary agent for better management of T2DM.

ARTICLE HIGHLIGHTS

Research background

Type II diabetes mellitus (T2DM) has emerged as a major public health challenge around the world.
Diet is a major lifestyle factor that can greatly influence the incidence and progression of T2DM. The
notion that foods not only provide basic nutrition but can also prevent diseases and ensure good health
and longevity is now attaining greater prominence.

WJD | https://www.wjgnet.com 613 May 15,2023 | Volume14 | Issue5 |



Mohd Ariffin NA et al. Multigrain supplementation in T2DM

Jaishideng®

Research motivation

Typically, grains, with its rich non-starch polysaccharides content, are receiving concern among the
scientific communities. Multigrain is rich with thiamine, riboflavin, pantothenic acid, iron, zinc, and
copper, and it can be prepared using different preparation processes, which usually comprises a high
amount of dietary fiber content. Multigrain consumption is indeed a more representative dietary
intervention as compared to single grain intake. There is a need to examine whether supplementation
with multigrain, a more representative dietary regimen to human routine consumption pattern, would
yield better outcomes among T2DM patients.

Research objectives

The objectives of the present study were to evaluate the effects of multigrain supplementation on
glycemic control, cardiometabolic profile, oxidative stress, nutritional status, and quality of life (QoL)
among T2DM patients. The safety, tolerability, and adherence of the supplementation were evaluated.

Research methods

Fifty T2DM patients have been randomly assigned to receive either 60 g multigrain supplementation
(containing 3.4 g beta-glucan) coupled with prescribed standard medication regimen (n = 25), or
standard medication regimen alone (n = 25) for 12 wk. Study outcomes involved the changes of
glycemic control, cardiometabolic profile, oxidative stress, nutritional status, and QoL.

Research results
No result is provided as this is a pilot study protocol for a human clinical trial.

Research conclusions

This is a pioneer, pilot clinical trial that aims to evaluate the efficacy of high beta-glucan multigrain
supplementation among T2DM patients. Important trial outcomes, such as glycemic control, peripheral
antioxidative capacity, cardiometabolic health, nutritional status, QoL, safety, and compliance, have
been studied extensively. The results of the trial are important to suggest a scientifically driven comple-
mentary dietary agent for better management of T2DM.

Research perspectives
The findings are expected to contribute and expand the fundamental mechanism of the role of
multigrain as a complementary management agent in diabetic physiology.
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