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ABSTRACT

The purpose of the literature review is to determine the extent impaired glucose tolerance is controlled by
dietary modification alone. The review analyzes the role dietary intervention contributes to preventing the
progression of prediabetes to diabetes. Diabetes mellitus describes the diseases of abnormal carbohydrate
metabolism that are characterized by hyperglycemia. It is associated with a relative or absolute impairment in
insulin secretion, and varying degrees of peripheral resistance to the action of insulin. Clinical practice
guidelines describe prediabetes as fasting plasma glucose of 6.1-6.9 mmol/L and HbA1C 6.0-6.4%. Impaired
glucose intolerance is a serious health condition and increases the risk of type 2 diabetes mellitus. It is a rising
threat in our society as the incidence and prevalence has been on the increase among different age population.
Articles were identified by searching specified keywords such as prediabetes, dietary modification, and
impaired glucose tolerance in three electronic databases (PubMed, GoogleScholar) from 2000 to 2022. About
7 articles fit the inclusion criteria carried out in USA, Serbia, Spain, Japan, Norway, New Zealand, and Germany.
The result showed that subjects on low caloric diet and high protein diet experienced a reduction in body
weight, waist circumference and BMI. Other studies showed an improvement in impaired glucose within a year,
less so in subsequent years as well as remission of prediabetes. However, the findings are varied as the study
covers various age groups ranging from 20 years to an average of 59 years for both male and female but does
not take into consideration people with pre-existing medical condition like cardiovascular disease, chronic
kidney disease and heart failure. The associated risks of complications is high so all efforts are being made to
prevent further progression. More evidence is needed on this study as current evidence is limited.

Keywords: impaired glucose intolerance (IGT); type 2 diabetes mellitus (T2D); prediabetes; dietary
interventions; glycemic control body mass index (BMI); obesity.

INTRODUCTION AND BACKGROUND

Impaired glucose tolerance is characterized by a fasting
plasma glucose concentration of <7.0 mmol/L and a 2-h
post-load plasma glucose concentration of 27.8 but <11.1
mmol/L following an oral glucose challenge. Since 2010, a
glycated hemoglobin A1C (HbA1C) result between 5.7% and
6.4% has been included in the American Diabetes
Association's (ADA) criteria for prediabetes [1]. Subjects
with poor glucose tolerance have a higher chance of
developing type 2 diabetes, making them an important
target population for diabetes prevention therapies [2].

Although diabetes prevention is essential to avoid further
complications, it is also important to reduce the financial

burden on individuals and the nation's healthcare system.
Diagnosed diabetics face both physical and psychological
challenges, as well as side effects from medication. As a
result, preventing prediabetes from developing into full-
blown diabetes is of paramount importance [3].

Prediabetes affects 96 million individuals (38.0%) of the
adult population of the United States. It affects nearly half of
the population aged 65 and up (26.4 million) [4]. It is
anticipated that 20% to 70% of patients with prediabetes
who do not reduce weight, modify their dietary habits, or
participate in moderate physical exercise are at risk of
developing type 2 diabetes within three to six years [5].
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Dietary interventions play a crucial role in preventing
prediabetes from progressing to diabetes. Nutritional
therapies contribute to weightloss by allowing calories to be
derived from healthier sources, which appears to be the
primary driver to reduce the risk of developing diabetes.
Moreover, nutritional interventions for prediabetes are
cost-effective techniques for reducing both private and
public healthcare costs. In 2012, diabetes was projected to
have cost around USD245 billion in the United States [3].

It is recommended that people with diabetes and those
who are at risk of developing diabetes eat at least the
recommended daily allowance of dietary fiber; this may
help modestly lower HBA1C levels when supplemented with

dietary fiber in the form of food (such as vegetables, pulses
[beans, peas, and lentils], fruits, and whole intact grains) [6].

Our focus is to evaluate the effect of dietary modification
alone in preventing type 2 diabetes mellitus in patients with
impaired glucose intolerance.

We reviewed the literature on the effect of diet alone on
prediabetes all over the world. Our search included
common databases like PubMed and Google Scholar using
keywords from the thrust of our paper with search terms
such as prediabetes, IGT, dietary modifications. Articles
were reviewed from Jan 2000 to May 2022 and presented
in Table 1.

TABLE 1: Studies on Effect of Dietary Modifications on Impaired Glucose Intolerance

Author S;lilt(ly ag::;a:::x BMI Sasril;];le Study question Study Design Study Outcome
Stentz et al USA Male and BMI=30 24 To determine the effect of a | A prospective randomized 100% of subjects on the HP
2016 [7] female to <55 high protein (HP) diet study comparing an HP diet diet experienced remission
between kg/m2 versus a high carbohydrate | (30 percent kcals from of pre-diabetes to normal
20-50 (HC) diet on the remission protein, 40 percent kcals from | glucose tolerance, but only
years of pre-diabetes, as well as CHO, 30 percent kcals from 33.3% of subjects on the HC
the effects on metabolic fat) vs an HC diet (15 percent | diet experienced remission
parameters, lean and fat kcals from protein, 55 percent | of pre-diabetes.
body mass, in obese, pre- kcals from CHO, 30 percent
diabetic participants kcals from fat) over a 6-
following a 6-month month period.
dietary intervention
Polovina et Serbian N/A Obese 55 To investigate the influence | The 55 obese participants Group A experienced a
al 2010 [8] =230 of medical nutritive were separated into two reduction in waist
kg/m2 therapy in obese people groups: group A (n=35) and circumference (p = 0.001),
with impaired glucose group B (n = 20) for the study. | systolic blood pressure (p =
tolerance risk factor for Group A was on a diet for 12 0.001), diastolic blood
Type 2 Diabetes mellitus weeks (1200-1500 kcal/day pressure (p = 0.01), fasting
and potential consecutive with 55-65% carbohydrates, blood glucose (p =0.001),
lowering of 15-18% proteins, and 22-23 Index HOMA IR (p 0.001),
cardiometabolic risk mostly unsaturated fats, and triglycerides (p 0.001), and
20-40 g fibers/day). an increase in HDL
cholesterol (p 0.05) after 12
weeks on a low-calorie diet.
Konigetal | Germany Sex: NA BMI 42 To determine the efficacy A randomized controlled Both interventions led to a
2014 9] Mean Age =328+ of a 6-week lifestyle clinical trial, the participants significant drop in body
=54+8y 2.89 kg/ intervention (increased were randomly assigned to weight and BMI, while the
m2 physical activity and a low- | the lifestyle group (LS=14), reduction in the MR group
calorie diet) versus a meal which received nutritional was more pronounced (P
replacement regimen on counseling sessions (fat- <0.05). In both groups,
glycemic control in restricted, low-calorie diet) glucose concentrations
prediabetic patients with and instructions on how to significantly dropped ((LS: -
impaired fasting glucose. enhance physical activity. 12 mg/dL, P < 0.01; MR: -11
Patients in the meal mg/dL, P <0.01), and mean
replacement (MR) group (n= | glucose levels reverted to
28) were told to replace two the normal range.
daily meals with a low-
calorie, high-soy-protein, low-
glycemic index drink.
Rancero- Spain Male= 389 Mean 462 To evaluate the influence of | The participants were There was a decreased risk
Ramos et al Female BMI two healthy diets on the randomized to consume of developing type 2
2020 [10] =73 =29.8+/ development of type 2 either a Mediterranean or a diabetes in the long-term
Mean Age 0.4 diabetes (T2DM) in low-fat diet. T2DM risk was consumption of a low-fat
=57.01+/ kg/m2 individuals with coronary determined using a COX diet (HR: 3.20; 95 percent
0.8 heart disease linked with proportional hazards CI0.75-13.69, respectively)
each of the prediabetes regression analysis following | when compared to the
diagnosis criteria. a median follow-up period of | Mediterranean diet (HR:
60 months. 4.70; 95 percent CI 1.12-
19.67, respectively).
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Nutritional interventions play a crucial role in preventing
the progression of prediabetes to diabetes. Individuals
with prediabetes should receive an individualized medical
nutrition therapy designed by a dietitian or nutritionist in
order to achieve treatment goals.

A key strategy to achieve glycemic targets when counseling
people with prediabetes should include an assessment of
current dietary intake followed by individualized advice to
ensure the recommendations given are available and cost
effective to encourage compliance that will foster glycemic
control. There are certain barriers which should be put into
consideration when providing these recommendations which
include their cultural backgrounds, personal preferences, co-
occurring conditions (often called comorbidities), and
socioeconomic settings should also be put into consideration
when these changes are made.

Author S;lilt'iy agMe‘;i;l:ex BMI Sasl;;];le Study question Study Design Study Outcome
Swinburn New Sex= NA BMI:(RF) 136 To determine whether A five-year follow-up of a one- | In patients on the low-fat
etal 2001 Zealand Reduced = (RF) reducing dietary fat may year randomized controlled diet, glucose tolerance

[11] fat mean 29.08 0. n=66 reduce body weight and experiment comparing a improved; a lower
age 55 kg/m?2 (CD) improve long-term reduced-fat ad libitum diet to | proportion developed type
= n=70 glycemia in those with a typical diet. 2 diabetes or impaired
52.5+0.8 BMI glucose intolerance. glucose tolerance at 1 year
(CD)= (47 vs. 67%, P < 0.05), but
Controlled | 29.17 0. in subsequent years, there
diet mean | 48 kg/m2 were no changes between
age the groups. The more
= compliant half of the
52.0+0.8 intervention group,
however, maintained lower
fasting (P =0.041and P =
0.026, respectively)
compared to the control
group.
Mansoor et | Norway Female Mean 1371 The purpose of this meta- Meta-analysis with database Participants on low
al 2016 =963 BMI=33.1 analysis was to compare searches in MEDLINE via carbohydrate diets showed
[12] Male= 408 kg/m2 the impact of low- Ovid, EMBASE, and Cochrane a higher decrease in body
Mean carbohydrate (LC) diets vs Library in Trials (CENTRAL) weight (WMD -2-17 kg; 95
age=48.5 low-fat (LF) diets on weight | for relevant RCT until May 28, | % CI -3-36,-0-99) and TAG
loss and cardiovascular 2015. (WMD -0-26 mmol/l; 95 %
disease (CVD) risk factors. CI-0-37,-0-15), buta
greater increase in HDL-
cholesterol (WMD 0-14
mmol/l; 95 % CI 0-09, 0-19)
and LDL-cholesterol (WMD
0-16 mmol/l; 95 % CI
0-003, 0-33).
Maekawa Japan Male= 38 <35 72 To evaluate the 72 1GT patients (36 in the LCD | At 12 months, blood
etal 2016 Female=34 kg/m2 effectiveness of a low-carb group and 36 in the control glucose was normalized in
[13] diet (LCD) along with group) were enrolled 69.4% of the LCD group,
Mean age= diabetes education and between April 2007 and and the 2-hour oral glucose
59 years support at 3-month March 2012 and followed for | tolerance test (OGTT)
intervals for regulating 12 months. The LCD group plasma glucose level was
blood sugar levels in IGT was compared retrospectively | lowered by 33 mg/dL. In
patients and delaying the to the control group. addition, at 12 months, the
progression of IGT to type incidence of diabetes was
2 diabetes. considerably lower in the
LCD group than in the
control group (0% versus
13.9%, P=0.02) At 12
months, plasma glucose,
hemoglobin Alc, the
homeostasis model of
assessment of insulin
resistance, body weight,
and serum triglycerides
(TGs) were significantly
reduced in the LCD group.
CONCLUSION Several studies done in the past has shown that plant-

based foods, Mediterranean diet rich in olive oil, fruits and
vegetables, including whole grains, pulses and nuts, low-
fat dairy, and a lower intake of red meat, meat products,
sweets, high-fat dairy are beneficial in people with
impaired glucose intolerance are reduces their
progression to full blown diabetes. It has been found that
the traditional Mediterranean diet has numerous health
benefits, such as reducing the risk of type 2 diabetes and
improving insulin sensitivity.

Even though several other studies have found that other
lifestyle modifications including regular exercise, smoking
cessation and low alcohol intake forms an additive effect in
the overall reduction of progression but dietary
modification plays a greater role. However, more studies
still need to be done to determine the diet that gives greatest
outcome considering individual’s cultural background, costs
and availability.
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