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ABSTRACT:

Gestational Diabetes Mellitus (GDM) is the type of diabetes that occurs temporarily during
pregnancy when the body is unable to produce enough insulin to control elevated blood sugar levels.
Dietary intervention has emerged as a cornerstone in GDM management, focusing on regulating
blood sugar levels and promoting a healthy pregnancy. Diet management of GDM is based on
several fundamental principles. The first and most important step is managing carbohydrates
focusing on the composition, type, and amount of carbohydrate intake. Consuming complex
carbohydrates with lots of fiber is preferred to maintain stable blood sugar levels. To achieve all
nutritional requirements, lean proteins and healthy fats should be included in meal planning. GDM
dietary recommendations emphasize portion control and knowledge of the glycemic index of foods,
which encourage more precise blood sugar regulation. A holistic lifestyle approach to GDM, which
combines dietary changes with regular physical activity, stress management, and other factors, is
also highlighted by recent studies. Food orders and split meal plans are essential in GDM
management and should be followed by GDM patients even after delivery. The interconnection of
many lifestyle factors in achieving the best blood sugar control and maternal well-being is
acknowledged comprehensively. GDM patients who practice healthier dietary and lifestyle choices
are less prone to have type 2 diabetes after delivery. In conclusion, the importance of diet in ensuring
a favourable pregnancy outcome for mothers with GDM is emphasized in this review, along with
the necessity of continued research and multidisciplinary cooperation for improving GDM care.
Healthcare professionals and patients can work towards better results in managing GDM by
becoming aware of the most recent advancements in dietary management.
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1. Introduction gradually develop insulin resistance, maintaining
sufficient nutrients for the developing fetus 3.
Hyperglycaemia is caused by insulin resistance in
pregnant women with gestational diabetes mellitus 34,
The fetus receives glucose through the placenta, which
boosts fetal insulin production and encourages fetal
development, leading to macrosomia and children who
are Large for Gestational Age (LGA) °. GDM has long-

Gestational Diabetes Mellitus (GDM) is the type of
diabetes that occurs temporarily during pregnancy when
the body is unable to produce enough insulin to control
elevated blood sugar levels also can be characterized as
glucose intolerance noticed in the beginning or during
pregnancy 2. During pregnancy, pregnant women
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term effects, including an increased risk of type 2
diabetes in both mother and child and childhood obesity.
Short-term effects of GDM include an increased
likelihood of unfavourable pregnancy outcomes 6, GDM
is becoming more common, which increases the
requirement for therapy. To effectively control
gestational diabetes, lifestyle modifications are crucial.
Medical nutrition therapy, along with weight
management (maintaining a healthy weight or losing
weight) and exercise, is the initiative treatment measure
for GDM to follow®™8, It has been suggested that
lifestyle modifications alone are sufficient to control
blood sugar in between 70 and 85 percent of women with
GDM &, Blood sugar control is the main objective of
dietary treatment in GDM. In managing GDM making
the right food decisions is crucial for maintaining blood
sugar levels under control and protecting the health of the
mother and fetus. Insulin resistance is a condition in
which the body's cells do not respond to insulin properly
and may be brought on by hormonal changes during
pregnancy. An important organized diet aids in
regulating these variations and avoiding high blood sugar
rises. The developing fetus may suffer consequences
from uncontrolled GDM. Microsomal growth that is out
of control (macrosomia) in the mother can increase the
chance of problems during delivery. The baby receives
vital nutrients without being overly exposed to increased
blood sugar levels with a properly maintained diet and
management®. GDM can bring risk to the mother's health
by the chance of developing preeclampsia, high blood
pressure, and type 2 diabetes in the future. These risks
can be prevented with proper diet and food composition.

metabolic adaptation takes place in insulin sensitivity.
Insulin sensitivity rises in the early stages of pregnancy,
encouraging the body to absorb glucose into adipose
storage in preparation for the increased energy
requirements of a later pregnancy!. However, a rise in
hormones including  cortisol, leptin, estrogen,
progesterone, placental lactogen, and placental growth
hormone occurs later in gestation and contributes to the
development of insulin resistance °. Human placental
lactogen affects carbohydrate, protein, and fat
metabolism, increasing the free fatty acids by lipolysis.
Blood glucose is consequently slightly raised, and this
glucose is easily transferred through the placenta to
support the fetus's growth'. Further increases in blood
glucose and free fatty acid (FFA) concentrations are
caused by this mild form of insulin resistance, which also
encourages the body to produce glucose by itself and
breaks down fat reserves. During pregnancy, there is
fasting hypoglycemia and postprandial hyperglycemia.
In the fasting state, as there is hypoglycemia,
triglycerides are broken down into fatty acids and
ketones 3. So, in pregnancy, there is a shift in the source
of fuel from glucose to lipids. If starvation is prolonged,
it leads to ketosis. In short, pregnancy induces a
diabetogenic state in the individual. This diabetogenic
response is linked to the synthesis of placental insulinase
by the placenta, which accelerates the breakdown of
insulin, and an increase in insulin-antagonizing
hormones such as progesterone, cortisol, and human
placental lactogen °.
Fig 1: Risk Factors for GDM °

Risk Factors for GDM
2. Gestational diabetes mellitus (GDM) I T : I 1
i i i i . 4. Diseases related
QDM is deflned'as mtole.rance of ca'rboh)./drates result! ng LOverweight ) Gonetic 3. Intrauterine e
in hyperglycemia of variable severity with onset or first /Obesity polymorphisms| [ervironment (lowh I resistance such as
o i . or high birth rate) polycystic ovarian
recognition during pregnancy (This does not rule out the syndrome (PCOS)

chance that there was undiagnosed glucose intolerance
before the onset of pregnancy.)® Gestational diabetes
mellitus (GDM) has emerged as a global public health
problem. Globally, the prevalence of GDM ranges from
1-28% depending on the screening method used and the
population studied. The incidence of gestational diabetes
is high among Asian populations. In India, the prevalence
ranges from 3.8% in Kashmir to 17.9% in Tamil Nadu
%10 The woman's body goes through several
physiological changes in a healthy pregnancy to meet the
expanding needs of the developing fetus. A significant
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3. Diagnosis of GDM

For the diagnosis of GDM, the Diabetes in Pregnancy
Study Group, India (DIPSI) and the World Health
Organization (WHO) do not advise a screening test 4,
Instead, they suggest a direct diagnostic test oral glucose
challenge test (OGCT), which was used as a screening
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test in the past but is now considered both a screening
and a diagnostic test. The ideal time to perform the
diagnostic test for GDM is at 12-16 weeks of gestation or
the first visit to the antenatal (AN) clinic. If a woman's
test results are normal at the first visit, the test is repeated
between 24 and 28 weeks of gestation and later at 32-34
weeks. Different screening methods are used in different
parts of the world. Either a single-step method or a two-
step method is used to diagnose GDM 15,
e Single-step methods
The International Association of Diabetes and Pregnancy
Study Group (IADPSG), the WHO, and the Government
of India recommend a single-step method for the
diagnosis of GDM as this is convenient for the woman,
is economical, and does not require the woman to be
fasting.
(i) Diabetes in Pregnancy Study Group India (DIPSI)
method 16
The antenatal woman is given 75 g of glucose in 300 mL
of water irrespective of the time of her last meal and
whether she is in the fasting or the non-fasting state (the
glucose water can be consumed slowly for about 5
minutes to avoid nausea and vomiting). Oral glucose
does not cause nausea and vomiting if administered in the
non-fasting state.’* Two hours after the woman has
consumed the glucose solution, venous blood is drawn
and tested for plasma glucose. The plasma glucose can
be tested by an autoanalyzer/semi-autoanalyzer. If these
machines are not available, capillary blood may be tested
by glucometers that are calibrated to plasma glucose. The
test result is considered normal if the plasma glucose at
2 hours post-glucose load is <140 mg/dL. If the 2-hour
post-glucose load is > 140 mg/dL, the woman is
considered positive for GDM. Women who test normal
at the first visit should undergo repeat testing at 24-28
weeks and if found normal, should be tested once again
between 32 and 34 weeks *16,
(if) The International Association of Diabetes and
Pregnancy Study Group (IADPSG) criteria '’
The woman comes after overnight fasting and her fasting
plasma glucose level is checked. Then, the woman is
given 75 g of glucose in 150 mL of water. The plasma
glucose is checked at 1 and 2 hours. GDM is diagnosed
if any one value is equal to or more than the cut-off
values listed (Table 1).
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Table 1: The International Association of Diabetes and
Pregnancy Study Group (IADPSG) criteria for GDM
diagnosis %%

Plasma Glucose test Normal value
Fasting plasma glucose 92 mg/dL

1-hour plasma glucose 180 mg/dL

2-hour plasma glucose 153 mg/dL

(iii) The WHO method

The 75 g 2-hour glucose tolerance test is recommended
by the WHO for universal GDM screening between
weeks 24 and 28 of pregnancy (GTT). For this test, the
woman comes fasting and is given a 75 g glucose load.
A 2-hour plasma glucose value of >140 mg/dL is
diagnostic of GDM®?,

e Two-step method

In the two-step method, first, a screening test is carried
out and if it is positive, the second step is a diagnostic
test. The first step is a 50 g glucose challenge test
irrespective of the woman's last meal. It is performed at
24-28 weeks of gestation in women who do not have pre-
existing diabetes. If the 1-hour plasma glucose is >140
mg/dL, then the second step is carried out. Step two
involves a 100 g glucose OGTT, in which the fasting
plasma glucose level is checked, following which, 100 g
of glucose is given orally, and the plasma glucose level
is checked at 1, 2, and 3 hours. A diagnosis of GDM is
made if any two of the following values are abnormal
(Table 2)

Table 2: Two-step method for GDM diagnosis °

Plasma Glucose test Normal value
Fasting plasma glucose 95 mg/dL
1-hour plasma glucose 180 mg/dL
2-hour plasma glucose 155 mg/dL
3-hour plasma glucose 140 mg/dL
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GDM is associated with adverse maternal and fetal
outcomes (Table 3)

Table 3: The maternal and fetal effects of GDM 918

Maternal Fetal Neonatal effects
effects effects
Preterm labour | Second-and Hypoglycemia
Pre-eclampsia third- Hypocalcemia
Infections trimester RDS
Hydramnios fetal loss Hypomagnesemia
Operative Macrosomia | Hyperbilirubinemi
delivery Fetal death a
Hypertrophi Polycythemia

c Unexplained
cardiopathy neonatal death

4. Lifestyle factors that can impact GDM

Lifestyle factors that can impact GDM are firstly healthy
eating which is a balanced and nutritious diet essential
for managing GDM 2 focusing on the consumption of
complex carbohydrates, such as whole grains, fruits,
vegetables, and legumes. These foods have a lower
impact on blood glucose levels. It's important to monitor
the correct portion sizes and avoid consuming sugary and
processed foods. Regular physical activity or exercise
can help increase insulin sensitivity and management of
blood glucose levels. Activities like walking, swimming,
and prenatal yoga can be beneficial *¢. Monitoring blood
sugar, and knowing how various foods affect blood sugar
levels can be done through regular monitoring of blood
sugar levels. Weight control management is essential to
maintain a healthy weight during pregnancy. Excess
weight gain can contribute to insulin resistance 2.
Healthcare providers can guide proper weight gain goals
depending on weight before pregnancy. High stress
levels can impact blood sugar control. Stress
management and practicing relaxation techniques like
deep breathing, meditation, or prenatal massage can help
manage stress 8. Lastly, sleep and hydration, prioritize
adequate sleep, as sleep deprivation can affect blood
sugar levels and overall well-being, staying well-
hydrated is essential for overall health. Regular prenatal
appointments with healthcare providers are essential.
They will monitor blood sugar levels, overall health, and
the well-being of both mother and baby. Medication or
insulin is needed in some cases; lifestyle changes alone
might not be enough to manage GDM 4.
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5. Importance of Nutritional recommendations in
pregnancy
Nutritional advice aims to improve the state of well-
being of the mother and the growing fetus together by
controlling blood sugar levels and ensuring a sufficient
diet. The critical aspects of recommendations include
monitoring carbohydrate intake, choosing nutrient-dense
foods, portion control, and regular blood sugar
monitoring, all under the guidance of healthcare
professionals and registered dietitians to plan individual
needs 7. Proper nutrition management can help prevent
complications associated with GDM and support
favorable pregnancy outcomes. Optimal weight gain
when compared to normal glucose tolerance pregnancies
(NGTP), for women with GDM, the required weight gain
during pregnancy remains the same as for NGTP 2. The
fetus's growth and development should be maintained
throughout gestational weight gain *°. It is advised that
the woman engages in a daily 30-minute walk or another
exercise regimen during this time. A 2-hour Post-
Prandial Blood Sugar (PPBS) test should be performed
after two weeks of following MNT (Medical Nutrition
Therapy) and exercising. Only 10% of GDM patients
need insulin, while 90% of patients only need MNT 2,
Adapt a standard diet for two weeks before adding
insulin in the case of a small rise. If the Blood Sugar
increases more than 200mg/dl advise MNT and Insulin?..
It's crucial to adjust the strategy based on the demands of
those with GDM when calculating their calorie needs.
Because weight patterns fluctuate over time, adjustments
should be made. A diet that focuses on carbohydrates that
encourage adequate nutrition, healthy weight gain,
normoglycemia, and the absence of ketosis is important
219 According to research, women who gain weight
above or below the recommended levels face the risk of
adverse maternal and neonatal outcomes, such as
pregnancy-related  problems, postpartum  weight
retention, and child obesity'®??. The desired amount of
maternal weight gain can differ depending on pre-
pregnancy and current weight; however, due to insulin
resistance, smaller, more frequent meals and snacks will
be beneficial. Since the patient is in 1st trimester normal
Body Mass Index can be provided up to
@30kcal/kg/IBW (Ideal Body Weight) 2% Pregnant
women can benefit from guidance on the recommended
rate of weight gain throughout the second and third
trimesters®®. In addition to being a significant dietary
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energy source, foods high in carbohydrates should also
contain vitamins, minerals, and fiber 2.

(i) Carbohydrates

Carbohydrates (CHO) are the most significant
macronutrient in GDM patients. The consumption of
carbohydrates has a direct impact on postprandial
hyperglycemia because they increase blood glucose
levels during digestion and absorption 5%, The type and
amount of carbohydrates will affect blood glucose levels
3, As a result, hyperglycemia can occur when a meal
contains a lot of carbohydrates®>. However, glucose
serves as the fetus' major source of energy and is
necessary for optimal fetal growth and metabolism 7.
The Institute of Medicine (IOM) recommends
consuming at least 175 grams of carbohydrates daily and
between 46 and 65 energy percent (E%) from
carbohydrates to support healthy fetal growth,
development, and function %22 A minimum of 175
grams of carbs per day is required. Carbohydrates should
account for 35-45% of total calories 2. Spread
carbohydrate-containing foods throughout the day. IDF
MENA guideline recommends 35% -45% of total
calories should be from carbohydrates *°, To avoid
nutritional ketosis, it's crucial to consume 175 g of CHO
or more per day 3. The 2014 guidelines issued by the
Government of India suggest that the diet of a mother
with GDM should consist of 50-60% carbohydrates, 10—
20% protein, and 25-30% fat 2. Consequently,
carbohydrate is suggested as 50-55% of Total Energy
Intake (TEI). wholesome food choices with 40-50% of
calories coming from fiber-rich, complex carbohydrates
26,33

(i) Protein

Protein requirements increase during pregnancy and are
associated with the synthesis of maternal that is blood,
breast and uterus, and fetal (fetus, placenta, and other
tissues) 3. Similar to the standard nutrition
recommendations for healthy pregnancies, protein intake
is advised for treating GDM with diet. When pregnant,
the IOM recommends ingesting protein in amounts
ranging from 10 to 35 percent of daily calories, with a
regular minimum of 71 grams and an average
requirement of 0.88 grams per kg . NNR (Nordic
Nutrition Recommendations) also recommends that non-
pregnant adult women consume 10-20% of their body
weight in protein, with a regular minimum of 71 g and an
average requirement of 0.88 g/kg. NNR also
recommends a safe increase in protein consumption 2634,
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71 grams of protein per day is the minimum
recommended daily requirement index (DRI) for
pregnant women 233, At least 20% of the calories should
come from proteins, they are the building materials of the
body responsible for energy, growth, and maintenance 3.
Lean chicken, freshwater fish, egg white, low/no fat
dairy, beans, lentils, and nuts are healthy sources of
protein and should be evenly distributed in the meal plan.
Protein supplements do not improve pregnancy
outcomes and require more clarity concerning addressing
intrauterine growth restriction and twin pregnancies, 15-
30% calories, from protein 3

Animal proteins, often known as complete proteins,
contain all nine of the essential amino acids (AA). Plant-
based proteins, often known as incomplete proteins, may
lack one or more AAs. However, the necessary amino
acids can be obtained by consuming a variety of plant-
based proteins throughout the day . However, vegans
should carefully manage their diets because they are
more prone than omnivores and vegetarians to not get
enough protein . Therefore, appropriate protein intake
is necessary for human growth, development, and health.
Sufficient consumption of high-quality protein derived
from animal products (such as lean meat and milk) is
necessary for both adults and children's tissues (such as
skeletal muscle, the brain, heart, kidneys, liver, and gut)
to be maintained, function, and be in optimal health.
Consuming a suitable combination of animal- and plant-
based foods is therefore a viable strategy for ensuring
balanced dietary AA for both adults and children. To
avoid any negative health effects, one should limit daily
protein intake to the safe maximum limit 267,

(iii) Fat

A total of 25% -35% of calories per day should come
from fats. Do not exceed 40% of total calories %. IOM
recommends 20-35% & DDG recommends 30-35% of
Total energy intake from lipids *. To reduce the
development of trans fats and the end products of
advanced glycosylation, use cooking oils with a high
smoke point, like rice bran oil, rather than ones with a
low smoke point. Because eating eggs, dairy products,
and meat every day provides the required daily allowance
of saturated fat (<7%), consuming more saturated fat
(such as clarified butter, butter, and cream) raises the risk
of maternal hypertriglyceridemia and macrosomia. 20-
35% calories, from primarily unsaturated fats. It is
advised to consume less saturated fat and trans fatty acids
(TFAs), which may cause problems and more omega-3
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fatty acids and non-polysaccharides with a low
glycaemic index %

(iv) Fibre

In general, postprandial excursions from simple
carbohydrates are higher than those from complex
carbohydrates. NNR advises women to consume 25 g
minimum dietary fiber %, however, women with GDM
are advised by the American Diabetes Association to
ingest at least 28 g of fiber daily %, which is similar to
the IOM's guidance for pregnant normoglycemic women
19, Consuming whole-grain bread, pasta, and rice, as well
as 600 g of fruit and vegetables each day—at least 300 g
of vegetables, with a focus on rough and fibrous
veggies—will help you meet these recommendations.
Incorporate more fiber into your diet to prevent glycemic
spikes (green leafy vegetables, fresh fruits, vegetables &
whole grains, etc.), oat bran, legumes (dry beans of all
kinds, peas, and lentils), pectin (from fruit, such as
apples), and forms in root vegetables (like raw carrots)
all contain beneficial amounts of soluble fiber % A 26%
risk reduction of GDM was linked to a habitual dietary
fiber supplementation of 10 g/d, whereas a 23% risk
reduction of GDM was linked to an increase of 5 g/d of
cereal or fruit fiber. Dietary fiber has been demonstrated
to improve glucose homeostasis by slowing glucose
absorption, delaying stomach emptying, and reducing
appetite and energy intake 264041, Additionally, soluble
fiber supplementation in obese women may reduce
inflammation and glycemic regulation while also
preventing excessive pregnancy weight gain.

(v) Vitamin B9/ Folic acid

During pregnancy, folates are a crucial vitamin. Since
folate is crucial to the creation of nucleic acids and,
consequently, cell division, it has a substantial impact on
the fetus' development. Low birth weight and neural tube
abnormalities are more likely in mothers with low folate
levels. A dietary supplement called folic acid, which is a
synthetic version of the folate family, has been found to
lower the risk of negative outcomes in NGTP during the
periconceptional phase “**. Following the Nordic
Council of Ministers' 2014 recommendation for pregnant
women to consume 500 g/d *, the IOM recommends
consuming 600 g per day when pregnant °.
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Table 4. Nutritional recommendations in pregnancy

Dietary
Component

Recommendations

Reference

Energy

Enhance the fetus's
growth and development.
Depending on pre-
pregnancy and current
weight, different levels of
maternal weight gain are
desirable. Pregnant
women with
hyperglycemia should
consume enough calories
to gain weight as
directed.

Weight growth during the
first trimester should be
between 0.5 and 2 kg.
No increase in calorie
consumption should be
practiced during the first
trimester.

During the second
trimester, it is advisable
to consume an additional
340 kcal each day.
During the third
trimester, it is advised to
consume an additional
452 kcal each day. Every
two weeks, patients with
PCOS should have their
weight examined because
they may gain excessive
weight. PCOS stands for
polycystic ovarian
disease.

45,46

Carbohydrate
s

Carbohydrates least 175¢
every day (35 percent -45
percent of Total Energy
Intake)

19,28,29

Fiber

27 g of fiber daily (same
as required before

pregnancy)

38,47
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Minimum 71g/day of 19.23.30

Proteins .
proteins

Foods high in sodium
should be avoided. 1500—
Sodium 2300 mg of sodium daily 2348
(same amount as a non-

pregnant individual)

The daily minimum fluid 4950

Fluid intake is 2.3L

Folic acid is 570 mg/day,
ferrous iron 40 mg/day,
and zinc 14.5 mg/day
Vitamin B, is 2.75g/day,
Vitamin C, is 80mg/day,
and Magnesium
requirements are
Vitamins and | increased by 385mg/day.

Minerals An hour should pass 34.42-44
between taking iron
supplements and
consuming calcium-rich
foods.
prefer to combine
vitamin C and a

supplement for iron.

6. Smart plate split meal plan

A split meal plan implies splitting a meal into two halves
(i.e., eat half the portion, wait for an hour, test glucose
levels, and then eat the remaining half portion)®. Meal
splitting is necessary for GDM because post-prandial
hyperglycemia can be reduced by dividing calorie and
CHO intake between meals and snacks %2. In most GDM
mothers, 1st phase insulin secretion is deficient and due
to the dawn phenomenon, there is more insulin resistance
seen at the start of the day. Therefore, breakfast sugars
are the most difficult to control 53, It is advised to have a
low carbohydrate, high protein first as a meal to avoid
undue spikes in post-breakfast plasma glucose levels.
Reducing the glycaemic load of the breakfast reduces the
post-prandial peak . Lifestyle modification is essential
for the management of GDM. Smart Plate is a simple
technique of eating food on a measured plate to avoid
overconsumption, it is a principle to make a customized
food plate according to dietary habits, occupation, daily
workout, and lifestyle>4. The proportion of nutrients to
be filled in the plate should be one-half portion and two-

3819

quarter portions i.e., half portion of the plate must contain
non-starchy vegetables (plant-based fiber-rich diet
vegetables, for example, green leafy vegetables and other
vegetables (beans & gourd variety, etc.), on the other
hand, the one-quarter plate should contain proteins, e.g.,
lean meat or skinless poultry or fish and food or egg
white or peanut butter or soya beans and products 2*
while another quarter plate portion must contain grains,
vegetables (starchy), beans, and lentils. In addition to the
contents in the plate, the following can be used for
healthy meal planning, outside plate contents can have
dairy (<1% fat) and fruits, and must avoid fruit along
with a meal to avoid postprandial glycemic response .
GDM patients should be advised to split their single meal
into two halves i.e., instead of single meal intake all at
once %. Patients can split the same single meal into two
halves with a time gap be one hour to reduce postprandial
glucose level. A split meal plan may have a positive
impact on postprandial glucose levels if patients follow
the splitting of single meal intake with a time gap and
food order 556, Hence split meal plan with a smart plate
method follow-up is essential for GDM which can help
in maintaining the sugar spikes in blood glucose levels.
(Figure 2-. Split meal plan dividing one whole meal into
two half meals and consuming each in 1-hour gap)

Figure 2: Split meal plan

SPLIT MEAL PLAN

VEGETABLES

ONE MEAL DIVIDED INTO TWO

7. Food order

For diabetic patients, maintaining adequate metabolic
control is crucial to preventing long-term problems 57,
However, a significant percentage of diabetes patients
continue to have their condition inadequately controlled,
primarily due to poor dietary compliance %%, GDM
must be encouraged to develop a suitable diet, including
lifelong eating habits and meal patterns. Medical experts


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(2), 3813-3826 | ISSN:2251-6727

must be trained in diabetes education, especially
nutrition education, and must provide clear information.
Food order is a simple practice of eating vegetables
followed by protein-rich foods and/or fats and finishing
off with carbohydrates. The order of food should be
vegetables first followed by protein and lastly followed
by carbohydrates. Consuming vegetables and proteins
before carbohydrates reduces glycemic and insulin
levels. Vegetables contain fiber that is almost entirely
indigestible and can help reduce the pace at which food
is turned to sugar. The gut helps to release glucagon-like
peptide-1(GLP-1) once protein and/or fat are consumed
before carbohydrates. The fact that GLP-1 promotes
glucose-induced insulin secretion while decreasing
glucagon secretion makes it essential for preserving
glucose homeostasis. GLP-1 may also serve as a satiety
hormone. The timing of meals, or eating protein and/or
fat before carbohydrates, boosts the stomach's production
of the hormone glucagon-like peptide-1 (GLP-1), which
slows gastric emptying and improves postprandial
glucose excursion.! The afferent vagus nerve allows
GLP-1 to affect the hypothalamus, where it is known to
reduce appetite. So, it stands to reason that increasing
GLP-1 secretion through meal schedules should result in
weight loss?? 62

Consuming vegetables first improves glycemic control
compared to the reverse regimen, which involves eating
carbohydrates before vegetables. Postprandial glucose
and insulin levels are much lower when vegetables are
consumed before carbohydrates . The dietary fiber
content of the vegetables ingested before the
carbohydrate can help to partially explain why eating
veggies before carbohydrates lower postprandial glucose
levels %%, Vegetables rich in dietary fiber reduce the
peak postprandial glucose levels, which enhances
glucose tolerance “!. Following the consumption of
vegetables, dietary carbohydrates are digested more
slowly and require less insulin for later metabolic
disposal. Since diabetes patients frequently experience a
delay in the release of insulin, these modifications would
be beneficial to them . Therefore, the order of food,
which puts vegetables first, followed by proteins and/or
fats, and carbohydrates last, can help to maintain a
reduction in blood sugar levels. (Fig 3- Healthy Eating
Plate with Food Order (1. Vegetable 2. Protein 2.
Carbohydrate)) %

Numerous other variables can affect the glycemic
response and carbohydrate digestion in the small
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intestine among them are the rate of digestion and
absorption ®, types of food composition®®, cooking
technique, types/varieties of starch, the presence of
alpha-amylase inhibitors ®, transit duration 7°, amount of
protein and fat intake 7%, gastric emptying rates 72,
intestinal ~ absorption 73,  hormonally  induced
gastrointestinal reaction 7, glucose metabolism in cells
and the equilibrium of hepatic glucose. After eating a
given number of vegetables, the patients' post-meal
satiety improved, and overall hunger levels reduced. This
might cause individuals to consume fewer carbohydrates
after each meal. To learn more about the precise
mechanisms underlying these metabolic alterations,
additional research is needed.

Figure 3: Healthy Eating Plate with Food Order (1.
Vegetable 2. Protein 2. Carbohydrate)

FOOD ORDER

M 1. Fibres m 2. Proteins and/or fats m 3. Carbohydrates

3. Carbohydrates
25%

1. Fibres
50%

2. Proteins and/or
fats
25%

Vegetables and fruits — % of your plate
Whole grains — ¥ of your plate
Protein power — ¥ of your plate

8. Preventing Future Diabetes

Women with GDM have a higher chance of getting type
2 diabetes in the future. A well-managed diet during
pregnancy and postpartum can help reduce this risk.
Educational support healthcare must provide educational
sessions about GDM management. These sessions can
provide valuable information on meal planning, blood
sugar monitoring, and overall self-care. It's essential to
work with healthcare providers to maintain personalized
plans for specific needs and circumstances’. With the
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right lifestyle modifications and medical support, many
GDM women can effectively manage their condition and
have healthy pregnancies. The proper management of
maternal hyperglycemia may reduce the morbidity of
mothers and newborns 2, with the first-line approach of
MNT for the treatment of GDM 7. The majority of the
time, controlling blood sugar levels with diet alone is
sufficient, but up to 50% of women fail to maintain good
metabolic control and need to be treated with insulin or
hypoglycemic medications " Diet is a potent regulator of
the gut microbiota, which has a well-known impact on
the host's inflammatory response and insulin resistance’’.
Pre-eclampsia, large for gestational age births, and
reduced birth weight are all lower in incidence among
GDM patients who receive lifestyle therapy3l. Pre-
pregnancy consumption of red and processed meats has
been both positive and significantly linked with the risk
of developing GDM, Western dietary pattern was
significantly associated with a higher risk of developing
GDM in pregnant women 24, Blood glucose level range
for fasting blood sugar level should be less than
95mg/dL, while an hour after a meal should be less than
140mg/dL also two hours after a meal should be less than
120mg/dL as a normal level™. Stress management is very
important for GDM patients, women face stress when
GDM is diagnosed during pregnancy, stress over losing
control of GDM during the process of dietary
management, and anxiety related to the fear of maternal
and infant complications.”® Self-control, supportive
surroundings, and avoiding overthinking can prevent
GDM women from many complications. Also drinking
enough water throughout the day will keep patients
properly hydrated, which is essential for any food plan to
be effective °. MNT, weight control (maintaining a
healthy weight or losing weight), and exercise are
important first-line treatments for GDM. MNT in GDM
aims to prevent hypoglycemia and Kketosis, achieve
normoglycemia, and contribute to the health of the
mother and fetus 7. A healthy diet, avoiding
overconsumption of food, proper food order intake,
staying hydrated, regular exercise and sleep, also
following dietary advice from healthcare workers can
help GDM control their sugar level and prevent them
from developing diabetes in the future.
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Table 5: Recommendations for lifestyle- Guideline

Guideline Lifestyle
i . Reference
topic recommendations
Encourage
Breastfeeding
A minimum of 7%
of present body
weight must be lost to
ADA achieve weight loss
(American Advise low fat intake 8081
Diabetes in daily diet

Association)

Increase fiber at
149/1000 kcal
Increase physical
activity up to
150mins/week with
moderate activity

NICE .
C_ . Weight management
(Nutrition . .
. Healthy dietary habits
Information . . 80
- and physical activity
Communicatio .
Breastfeeding
n and encouragement
Education) g
ADIPS. Management of
(Australasian .
. . weight control 2
Diabetes in
healthy food and
Pregnancy hysical activity
Society) phy
RACGP Gener:;trilrl:trltlous
(Royal g
. Increase overall
Australian . - 80,83
Colleae of physical activity :
g Loss of Weight
General

Practitioners)

To encourage
breastfeeding

RSSDI Postpartum healthy
(Research eating habits and
Society for the | lifestyle changes help 3
Study of GDM women from
Diabetes in the onset of diabetes
India) in the future.

9. Conclusion

GDM women should have a proper dietary choice for the
management of blood glucose levels. Maintaining a
healthy weight and lowering the need for medication or
insulin therapy are both benefits of a balanced diet.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(2), 3813-3826 | ISSN:2251-6727

Managing carbohydrate intake is at the heart of GDM
dietary = management.  Focusing on  complex
carbohydrates, portion control, and spacing out meals
can prevent spikes in blood sugar. Opting for nutrient-
dense foods ensures that both the mother and the
developing baby receive essential vitamins, minerals,
and other nutrients required for a healthy pregnancy.
Eliminating added sugars and sugary foods is essential to
prevent sudden blood sugar spikes. Food Order and split
meal plans are essential in GDM management and should
be followed by GDM patients even after delivery. To
evaluate the effectiveness of food choices and make
necessary adjustments, it is vital to continuously check
blood sugar levels. Each woman's dietary needs during
pregnancy are unique. Consulting with healthcare
providers and registered dietitians for personalized
guidance is crucial for effectively managing GDM,
further, it ensures a healthier pregnancy and reduces
problems that could affect both the mother and the child.
Adopting a well-structured and personalized dietary
approach is important in managing GDM since it
prevents developing type 2 diabetes in the future and
supports the baby's long-term health. Diet gives
expecting mothers the ability to keep their blood sugar
levels steady, promoting a healthier pregnancy and
reducing the likelihood of problems. To maintain an
appropriate dietary consumption meal plan food
composition, food balancing, and food order are
important considerations. Collaborating closely with
healthcare professionals and adhering to their dietary
recommendations is essential for effectively managing
GDM and promoting the well-being of both the mother
and the baby.
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