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ABSTRACT

Introduction: Gestational diabetes (GD) is characterized
by hyperglycemia that appears during pregnancy.

Objective: To characterize the food habits prior to the di-
agnosis of GD in a group of patients and assess as a modifi-
able risk factor related to the development of GD.

Methods: In this study, pregnant women with GD origin
were selected according to criteria of nationality, age and his-
tory of GD. Data on body composition, family history, physical
activity and pregestational food consumption were collected,
in order to assess the role of food as a modifiable risk factor
related to the development of GD being carried out with a di-
etary interview collected by a dietitian.

Results: The age and body mass index (BMI) of the study
population is 36.7 + 4.1 years and 26.9 + 5.1 kg/m?, respec-
tively. In addition, 75% of the women studied had a family
history of diabetes and 32.5% conducived to physical activity.

Discussion: The studied population followed to food pat-
tern based in the Western diet with consumption of meat
products and processed food, contrary to the Mediterranean
dietary pattern characterized by a high consumption of veg-
etables, fruits, legumes, whole grains, fish and unprocessed
foods.
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Conclusions: The dietary pattern prior to pregnancy is
characterized by westernized diet away from the preventive
dietary pattern. Diet is a modifiable factor and therefore it
would be desirable to include early intervention on the dietary
pattern in GD prevention programs in the population at risk.
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INTRODUCTION

Gestational diabetes (GD) is that situation in which the
woman faces a diagnosis of diabetes mellitus in the course of
a pregnancy, and is usually resolved or terminated at the end
of pregnancy. GD produce resistance to insulin action, glucose
intolerance and hyperglycemial. The prevalence of GD ranges
from 7-14% in Chinese pregnant women and this value is ris-
ing due to changes in the dietary habits of patients, seden-
tary lifestyle, increased maternal age, as well as a high body
mass index (BMI). The main risk factors associated with the
presentation of GD are: maternal age (over 30 years), over-
weight-obesity, family history of diabetes and patients with
GD in previous pregnancies, and finally, inadequate eating
habits2. In general, the specific risks of uncontrolled diabetes
in pregnancy include spontaneous abortion, fetal abnormali-
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ties, preeclampsia, fetal death, macrosomia, neonatal hypo-
glycemia and neonatal hyperbilirubinemia, among others. In
addition, diabetes in pregnancy can increase the risk of obe-
sity and type II diabetes in the offspring throughout their
lives3. For all these reasons, it is important to maintain cor-
rect blood glucose levels during pregnancy since the compli-
cations of the GD that can affect both the fetus and the preg-
nant woman depend on a good control of these values. A
direct relationship between adherence to a healthy dietary
model prior to pregnancy can be corroborated with a lower
risk of developing gestational diabetes*. In addition, it has
been shown that high consumption of animal fats (red and
processed meats), cholesterol, refined grains, sweets and
fried foods are associated with GD®. Therefore, to minimize
the risk of suffering from the disease, women of reproductive
age should adopt a diet rich in vegetables, whole grains, nuts
and fish, and reduce both red and processed meats and
snacks®. In fact, it has been observed that an intervention
based on healthy eating as a primary prevention of GD,
greatly reduces cases in women who are overweight and
obese, who are candidates for the development of the dis-
ease’. The aim of this study is to characterize the food habits
prior to the diagnosis of GD in a group of patients and assess
as a modifiable risk factor related to the development of GD.
Thus, it is intended to ask whether it would be necessary to
carry out a nutritional intervention prior to the screening test
to minimize cases of GD in patients with risk factors.

METHODS

This is a retrospective study carried out in Valencia
(Spain). The participants (n=80) were selected for the debut
of diabetes with pregnancy, without having previously suf-
fered from diabetes, being Spanish and of legal age. The
study was conducted in accordance with the Helsinki decla-
ration and approved by the Biomedical Research Ethics
Committee of the University and Polytechnic Hospital La Fe
(registration number 2016/0133). This study conforms to the
ethical regulations on biomedical research with human sub-
jects and is viable in terms of the scientific approach, objec-
tives and material and methods described in the application,
as well as in the Patient Information Sheet and its respective
Informed Consent. To compile the study data, dietitian com-
piled a series of variables related to gestational diabetes,
such as: previous gestations, age, weight and pregestational
BMI, family history of diabetes, history of GD and the per-
formance of physical activity in the pregestational period.
Data of the dietary intake of patients were obtained by the
food frequency questionnaire (FFQ) validated developed and
validated using four 1-week dietary records in an adult pop-
ulation in Valencia® and provided by dietitian in a directly in-
terview, using the Spanish recommendations®, and recorded
the occasions per week or month that rations were con-
sumed being data expressed as daily rations of each food.
Furthermore, we have divided, to evaluate the consumption

of food, in two groups consumers that ingested each food
group versus total consumers (including consumers and non-
consumers each food group). For statistical analysis, all cat-
egorical variables were described as percentages, while
means and standard deviations were reported for continuous
variables and analyzed using Statistical Package for the
Social Sciences software (SPSS for Windows, SPSS, Inc.,
Chicago, IL) version 16.0.

RESULTS

The characteristics of pregnant women are presented in
Table 1. Data reflected a mean of the age greater than 35
years, a BMI greater than 25 kg/m?2, 75% of pregnant women
had a family history of diabetes and approximately one third
performed pregestational activity. Table 2 shows the preges-
tational food consumption, the results have been expressed
as daily rations, showing the data for both the consumer
group and the total group of the sample. For vegetables,
97.5% (n=78) of the studied females consumed an intake of
0.23 daily ration, which is equivalent to 1.6 ration per week.

Studied females consumed dairy products (98.8%, n = 79)
with an intake of 2.49 daily rations. The type of milk most cho-
sen by consumers were semi-skimmed (56.3%, n=45), fol-
lowed by skimmed (23.8%, n=19) and whole (8.8%, n=7),

Table 1. Characteristics of the studied subjects.

Parameters Value?

Age (years) 36.7 £ 4.1
First-time mothers (%) 46.3
Gestational age when diagnosed (weeks) 260+ 7.1
Gestational diabetes (GD) in previous

pregnancies (%) 32.5
Pregestational weight (kg) 66.2 + 15.4
Height (cm) 162.6 + 6.6
Pregestational BMI (kg/m?) 26.9 = 5.1
Underweight (%) 1.3
Normal range (%) 51.3
Overweight (%) 21.3
Obesity (%) 26.3
Family history of diabetes (%) 75.0
Pregestacional physical exercise (%) 32.5

@ Data shows as mean= standard deviation or percentage (%).
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Table 2. Consumption by food group of consumers and the total
sample in daily rations.

Daily_rations in Daily rations

TR (52 the_ in relation to

Food C;:) ':)sdu?:‘i':“?::?fs the stud!ed

consumers of the totz: ::I;;;ect

total sample)

Fruits 1.36 (n=74) 1.26
Vegetables 1.63 (n=80) 1.63
Cooked vegetable 0.92 (n=79) 0.92
Raw vegetable 0.76(n=75) 0.72
Milk 2.49 (n=71) 2.46
Skimmed milk 1.57 (n=19) 0.38
Semi-skimmed milk 1.36 (n=45) 0.76
Whole milk 1.13 (n=7) 0.01
Yogurts 0.42 (n=64) 0.32
Natural 0.37 (n=15) 0.01
Sweetened 0.36 (n=28) 0.13
Skimmed 0.48 (n=21) 0.13
Cheese 0.84 (n=74) 0.78
Fresh 0.45 (n=50) 0.28
Semi-cured/cured 0.57 (n=70) 0.50
Dairy with added sugar 0.45 (n=44) 0.25
Reduced fat dairy 1.65 (n=75) 1.54
Starch 3.92 (n=80) 3.92
Cereals 3.67 (n=80) 3.67
Sugary 1.00 (n=51) 0.64
Refined 2.26 (n=79) 2.24
Wholemeal 1.06 (n=34) 0.45
Legumes 0.23 (n=78) 0.22
Nuts 0.41 (n=69) 0.35
Meats 0.95 (n=80) 0.95
Processed meat 1.21 (n=78) 1.18
Fish 0.41 (n=75) 0.38
Processed fish 0.34 (n=75) 0.32
Eggs 0.39 (n=80) 0.39
Oils 2.78 (n=80) 2.78
Vegetals 2.60 (n=80) 2.60
Animals 0.28 (n=17) 0.18
presera | wmoe | e
Alcoholic drinks 0.30 (n=43) 0.16
Sugary drinks 1.17 (n=50) 0.73
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with a consumption of 1.36, 1.57 and 1.13 daily rations, re-
spectively. For yogurt, the value was 0.42 daily rations among
consumers (86.3%, n=69). The different types of yogurts stud-
ied, natural (18.8%, n=15), sweetened (35%, n=28) and
skimmed (26.3%, n=21), had a consumption of 0.37, 0,36 and
0.48 daily rations, respectively. Furthermore, a consumption of
0.37 daily rations was the dairy dessert (32.5%, n=26) of flan,
pudding or custard type. The sugary yogurts and dairy desserts
together are consumed by just over half of the studied females
(55%, n = 44), so dairy products with added sugar had a con-
sumption of 0.45 daily rations. For cheese, the consumption
among consumers (92.5%, n=74) was 0.84 daily rations, its
consumption by type was distributed in fresh (0.45 daily ra-
tions, 62.5%, n=>5) and semi-cured or cured (0.57 daily rations,
87.5%, n=70). Semi-skimmed and skim milk, skimmed yogurt
and fresh cheese were mostly preferred by the all consumers,
93.8% (n=75), with a consumption of 1.65 daily rations. The
largest contributions to the dairy ration for all subjects (n = 80)
was due to the consumption of semi-skimmed milk (32%),
semi-cured/cured cheese (20.3%), skimmed milk (15.1%),
fresh cheese (11.4%), sweetened yogurt (5.17%) and
skimmed yogurt (5.15%), these foods meaning more than
80% of the contributions of this food group.

All females (n = 80) ingested a value of 3.92 daily rations
of starches. For cereals, the following groups have been dif-
ferentiated: sugary cereals (breakfast cereals and sugary bis-
cuits) with an intake of 1.00 daily rations (63.8%, n=51), re-
fined (white bread, white rice, white pasta, cous-cous and
sugar-free cookies) with a consumption of 2.26 daily rations
(98.8%, n=79) and whole grains (oatmeal, whole wheat
bread, brown rice, whole grain pasta and the pseudocereal
quinoa) with a value of 1.06 daily rations (42.5%, n = 34). If
the total sample is taken into account, 0.45 daily rations be-
long to the group of whole grains representing 12% of the in-
take of this food group.

For nuts, 86% (n=69) of the females indicated an ingestion
of 0.41 daily rations, being only nuts with peel, peeled and/or
roasted without the addition of salt or sugar, a value that de-
creased to 0.35 daily rations for the studied subjects.

For meat and fish, the meat was consumed by the total
sample (n = 80) with an intake of 0.95 daily rations, that was,
6.65 ration/week, of which 65.9% is lean meat. However,
97.5% (n=78) added to this consumption the processed meat
(viscera, cold meat, sausage, pate, hamburger and bacon)
with an intake of 1.21 daily rations, being consumed cold cuts
and hamburgers in 62.9 and 16.7%, respectively. On the
other hand, a 6.25% (n=5) of the sample never ate fish. The
rest of the population (93.8%, n = 75) consumed fish as 0.41
daily rations, that was, 2.87 ration/weeks, and ingested
processed fish (canned fish and salted fish) in an amount of
0.34 daily rations, of which 88.1% was canned fish, mostly
tuna. For eggs, the total sample (n=80) consumed eggs with
an intake of 0.39 daily rations or 2.73 ration/week.
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Oil was consumed for all the studied subject (n=80), where
olive oil (98.8%, n=79) and seed oils (18.8%, n=15) had a
consumption of 2.5 and 0.68 daily rations, respectively. Other
oils, such as butter/margarine (46.3%, n=37) and cream
(37.5%, n=30) had a consumption of 0.29 and 0.11 daily ra-
tions, respectively.

For processed foods rich in sugar and/or fat, this group in-
cluded condensed milk (5%, n=4), industrial sauces (75%,
n=60), snacks (82.5%, n=66), cookies (78.8%, n=63), pas-
tries (72.5%, n=58), chocolate powder (35%, n=28), jams
(35%, n=28) and ice cream (56.3%, n=45). Studied females
showed an intake of 1.84 daily rations.

DISCUSSION

In the treatment of GD, it is essential to control the modi-
fiable risk factors associated with an increased risk of disease,
such as: starting from a healthy body weight, habitual prac-
tice of physical activity and healthy eating. These factors are
relevant when planning a pregnancy and minimize the risks of
suffering from the disease. In a prospective study where 823
pregnant women were evaluated after diagnosis of GD and
several risk factors were related such as: no smoking, more
than 150 minutes/week of physical activity and eating a
healthy diet, with 41% less of risk of suffering GD. Also pre-
senting a BMI of less than 25kg/m?, the increase was even
more noticeable, the cases were reduced to 52 %!10, On the
other hand, a value of BMI greater than 25kg/m? during the
10-20 week of pregnancy contributed to the development of
GD and as a risk factor to give birth to a baby of greater
weight!!. In addition, all this is reinforced in a prospective ob-
servational study that included 168 pregnant women, where
it was concluded that the prevalence of GD was 2.3% among
women with normal weight before pregnancy (n=86) and
18.3% among women with overweight or obese (n = 82)12,

Furthermore, a study conducted an exhaustive search of
observational studies relating the practice of physical activity
with eating patterns such as the Mediterranean Diet and a
46% reduction in the probability of suffering from GD was
determined with the practice of 90 minutes of activity physi-
cal per week!3. In the sample studied, the 80 pregnant
women begin pregnancy with a BMI of 26.9 kg/m?2, being
47.6% overweight and/or obese. In addition, 67.5% did not
practice physical activity before pregnancy. Therefore, the
sample studied presents relevant data of overweight and
obesity along with physical inactivity, which implies an in-
creased risk of GD4.

The studied sample is rich in meat, processed meat,
processed foods and sugary drinks leaving behind the dietary
pattern characterized by consumption of vegetables, fruits,
legumes, whole grains, nuts, fish and unprocessed foods.
Giving greater prominence to proteins of animal origin com-

pared to proteins of plant origin, leads to a high risk of suf-
fering from GD in the second trimester of pregnancy, being an
important factor to be taken into account to reduce cases!®.
This aspect is reinforced in a prospective study, where 172 in-
cident cases of GD were identified and pre-pregnancy feeding
was evaluated, finding an association between high con-
sumption of processed meat and red meat with a higher risk
of GD!. In the sample studied, there is an excessive con-
sumption of meat, specifically, 6.65 ration/week, and
processed meat 8.47 ration/week. If the Spanish recommen-
dations® are used, which stipulates a lean meat consumption
of 3 ration/week and an occasional consumption of meat
products, excessive consumption is observed.

Consecutively, and related to both body composition factors
and the dietary pattern prior to pregnancy, it has been shown
that they can reduce the risk of GD up to 76%. These factors
are: BMI under 25 kg/m?, age below 28 years and a dietary
pattern characterized by high consumption of vegetables,
fruits, fish and low consumption of ultraprocessed and
processed meat!’. If the data extracted from the sample of
consumers are compared with the Spanish recommenda-
tions?, in many cases, the group studied does not meet these
recommendations in terms of quality and quantity of daily
and/or weekly rations.

As for daily consumption foods, fruits, vegetables, cereals
and nuts do not reach the recommendations being dairy and
fat those that meet them. Spanish recommendations® indi-
cated a consumption of 3-4 daily rations of fruits and at least
2 daily rations of vegetables and not being consumed by the
studied subjects (fruits and vegetables was intake as 1.36 and
1.63 daily rations, respectively). The consumption of cereals
is 3.67 daily rations, however, in a large proportion it is based
on refined cereal and sugary cereals, leaving behind whole
grain cereal, where is recommended?® that mostly cereal con-
sumption should be whole grain. A change of refined carbo-
hydrates for whole grain could maintain glycemia at optimal
levels and thereby reduce cases of GD8. It has even been ob-
served that it is a prevention factor since a diet with a low
glycemic index beneficially influences birth weight and
length!®, For dairy products, the recommendation is 2-3 daily
rations, with the appropriate sample consumption being 2.46
daily rations®. Although this consumption is divided between
milk, yogurts and cheese, and presentations with reduced fat
intake are widely accepted, it is necessary to reduce the con-
sumption of sugary derivatives, especially sugary yogurts and
dairy desserts that represent 0.45 daily rations for more than
half of the sample. On the other hand, the fat is consumed
mostly in the form of extra virgin olive oil (2.5 daily rations)
compared to other refined oils and from animal origin. A con-
sumption of 3-4 daily rations of extra virgin olive oil is rec-
ommended?® as the main source for cooking and dressing.

The weekly consumption foods, such as legumes, meats,
fish and eggs, the daily and weekly consumption frequencies
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correspond to: 0.23 daily rations (1.6 ration/week), 0.95 daily
rations (6.65 ration/week), 0.41 daily rations (2.87
ration/week), 0.39 daily rations (2.73 ration/week), respec-
tively. Legumes do not reach 2-4 daily rations, and there is a
very high consumption of meat and processed meat, reduc-
ing the intake of fish and eggs. In a prospective study where
3298 healthy Spanish women were recruited and meat and
processed meat intake was evaluated, using a validated semi-
quantitative food frequency questionnaire of 136 items, it was
concluded that a pregestational consumption of meat, espe-
cially red [OR = 2.37 (CI of 95% 1.49-3.78, trend p <0.001)]
and processed meat [OR = 2.01 (95% CI 1.26-3.21, trend p
0.003)], is significantly associated with GD16,

All this is reinforced by a prospective cohort study, which
examined the association of protein intake in the diet before
pregnancy (total, animal and vegetable protein), as well as
the main sources of protein at risk of GD. The consumption of
red meat before pregnancy was significantly and positively
associated with the risk of GD, on the contrary, a higher con-
sumption of nuts before pregnancy was associated with a
lower risk. With all this, it was concluded that a substitution
of 5% of the energy from animal protein with vegetable pro-
tein and the substitution of red meat for poultry, fish, nuts or
legumes is associated with a lower risk of GD20,

As for processed products rich in sugars and/or fat along
with sugary drinks, these are characterized by fast-absorbing
sugars, increasing blood sugar levels and insulin resistance
and consumption, following the guideline of the World
Organization Health?! should not exceed the contribution of
10% of daily energy from free sugars. If the consuming sam-
ple is taken into account, it consumes 1.84 and 1.17 daily ra-
tions of products rich in sugars and/or fat and sugary drinks
respectively, while the recommendation is occasional con-
sumption or substitution by equivalents no added sugars®.
Subsequently, it has been shown that dietary patterns during
pregnancy influence the development of GD22. If the quality
of the pregestational feeding pattern of the sample studied is
evaluated, the food pattern followed approximates the west-
ern model, that is, with a high consumption of meat,
processed meat, sugary drinks, foods rich in fat and/or sugar,
leaving behind the Mediterranean dietary pattern. A study
evaluating 388 pregnant women (122 cases and 266 con-
trols), where the pre-pregnancy dietary intake was collected
using a questionnaire on food consumption frequency, semi-
quantitative and validated, identified two dietary patterns, the
western and the Mediterranean, where a positive association
of the western pattern with the risk of suffering GD?* was ob-
served. With all the scientific evidence that supports correct
pre-gestational eating habits to minimize the impact of the
GD, an intervention plan would be necessary where the diag-
nosis of the GD was performed in those women who had
some risk factor and then an evaluation of the food guideline
to minimize cases of suffering the disease. This aspect has
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been confirmed in a meta-analysis, in which 29 randomized
controlled trials with 11,487 women were identified in which
it was shown that a change in lifestyle (diet and physical ac-
tivity) prior to the 15th week of gestation could reduce the
fact of developing a GD in 18% of cases?*. On the other hand,
a study related the degree of adherence to a pattern based
on Mediterranean Diet after 12 weeks of pregnancy with the
association of reducing the risk of maternal fetal outcomes
and GD, for this the Mediterranean diet pattern was defined
with the compliance with the consumption of different foods
(> 12 ration/week of vegetables and fruit, <2 ration/week of
fruit juices,> 3 ration/week of nuts,> 6 days/weekly con-
sumption of olive oil and> 40 ml/day). The high adherence
had to exceed between 5-6 objectives, concluding that in
pregnant women with high adherence the risk of GD and
complications in pregnancy outcomes was reduced?>. All this
is reinforced in another case-control study (130 pregnant
women with GD and 148 pregnant women without GD) where
dietary intake was evaluated during the last year prior to
pregnancy through a validated food frequency questionnaire
of 67 items. It was concluded that a pre-pregnancy adher-
ence of a Mediterranean dietary pattern is significantly asso-
ciated with a reduced risk of GDZ.

Finally, maternal nutritional status during pregnancy will af-
fect the health of the mother and the newborn. The evalua-
tion of the maternal diet of 150 pregnant women during the
first trimester, determined a significant association between a
diet high in carbohydrates and fat over the number of babies
with macrosomia?’. In addition, having a GD during preg-
nancy is associated with an increased risk of childhood over-
weight, obesity and high body fat compared to children born
to mothers without suffering from the disease?8. Even a Food
Education is necessary during pregnancy as a correct adher-
ence to healthy dietary patterns, such as the Mediterranean
Diet, is associated with a lower risk of suffering from Type II
Diabetes among women with a history of GD2%:30,
Furthermore, an improvement in nutrition through nutritional
intervention can mean an improvement at the moment, in the
rest of the pregnancy and in the future of both the woman
and the offspring. The establishment of pregestational
screening, in planned pregnancies or prior to the diagnosis of
GD, would be necessary to identify candidates for Food
Education who could benefit from an improvement in their
diet as a factor reducing the risk of GD. In our viewpoint, the
limitations of this study included the need to incorporate more
dietitians to the service in order to cover a greater number of
patients.

CONCLUSIONS

The dietary pattern prior to pregnancy is characterized by
westernized diet away from the preventive dietary pattern.
Diet is a modifiable factor and therefore it would be desirable
to include early intervention on the dietary pattern in GD pre-
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vention programs in the population at risk. The need to in-
corporate more dietitians into the service could help improve
the health of these women
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