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ABSTRACT

Introduction. Pregnancy in type 1 diabetic women is
a special period requiring intensified care performed
by the multidisciplinary therapeutic team. Maintaining
the recommended rigorous glycemic control is crucial
condition for the correct development of the foetus,
and the mother’s health. The menu of pregnant dia-
betic patients should provide them with all essential
diet nutrients. Among them, carbohydrates affect
blood glucose level the most strongly. Not only their
amount, but also type and distribution are important.
Material and methods. The study group consisted of
32 pregnant women with type 1 diabetes. All patients
were treated with intensive insulin therapy with the
use of continuous subcutaneous insulin infusion (CSII).
In all cases we evaluated: glycated hemoglobin (HbA, ),
body weight, daily intake of carbohydrates, the adher-
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ence to the dietary recommendations concerning the
amount of carbohydrates intake (per day) — at the
time of diagnosis of pregnancy, in 24t and 36t week
of pregnancy as well as 8 weeks after childbirth. The
recommended carbohydrate intake was calculated in-
dividually for each patient and accounted for 40-45%
of the daily energy demand. The consumption of the
recommended amount of carbohydrates was assessed
as 100% adherence. The information about carbohy-
drate intake in each trimester and after childbirth,
was obtained from the computer program used to
read data from the personal insulin pump and from
patients self-monitoring diaries.

Results. Recommended daily carbohydrate intake for
the entire study group was approx. 205.6 + 34.2 g of
carbohydrates. The adherence to the recommendations
assessed in 15t, 2"d and 39 trimester and 8 weeks after
childbirth was: 82.8 + 28.3%, 91.1 * 29.7%, 97.3 =
+ 34.8%, 69.9 + 32.6%, respectively (p < 0.00001).
After birth, breastfeeding subjects consumed 60.2 =
+ 24.5% of the recommended carbohydrate intake,
while for non-breastfeeding subjects it was 91.4 *
+ 38.9% (p = 0.01). Subjects with normal body weight
before pregnancy followed the recommendation in
the 15, 2nd and 3" trimester and 8 weeks after birth
in73.4 = 19.9%, 83.4 * 23.7%, 91.2 * 30.2%, 63.4 *
+ 25.3%, respectively, while overweight subjects in
111.0 £ 32.1%, 114.5 + 34.9%, 115.8 + 42.9%, 89.8 =
+ 44.7%, respectively.
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Conclusion. Pregnant type 1 diabetic women with
normal body weight before pregnancy consumed
less carbohydrates than recommended. Compliance
concerning dietary recommendations significantly dif-
fered in particular trimesters and 8 weeks after birth.
We observed a statistically significant decrease in the
adherence to the recommendation after pregnancy.
Breastfeeding subjects consumed less carbohydrates
than non-breastfeeding. Overweight subjects con-
sumed more carbohydrates than recommended. (Clin
Diabet 2016, 5, 2: 49-56)
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Introduction

Pregnancy in type 1 diabetic women is a special
period requiring intensified care performed by the
multidisciplinary therapeutic team. Condition, when
women with diabetes, get pregnant (regardless of
diabetes type) is defined as pregestational diabetes
mellitus (PGDM) [1]. Maintaining the recommended
glycemic control is crucial condition for the correct
development of the foetus, and the mother’s health
[2]. The Diabetes Poland advice pregnant women to
maintain their glycemic values in self-control both fast-
ing and before-meals in the range of 60-90 mg/dI, and
1 hour after meal below 120 mg/dl, while in the night
above 60 mg/dl. It is also recommended to monitor the
value of HbA, _in women with PGDM every 6 weeks to
obtain a value below 6.0% [1, 3].

A fundamental element of PGDM therapy is an
intensive insulin therapy which ensures maintaining
glycemia in the reference range, preventing ketonuria
as well as proper dietary treatment.

The menu of pregnant diabetic patients should
provide them with all essential diet nutrients. The need
to modify diet is a result of increasing energy demand
of a woman’s body, mainly demand for nutrients,
vitamins and minerals related to foetus growth and
development [2]. Energy demand in woman with PGDM
is determined based on her initial body weight, height,
age and physical activity. In case of normal body weight,
it is recommended to intake of approx. 35 kcal per kg
of normal body weight, which gives approx. 1500-2400
kcal per day [1]. In case of obesity and overweight it is
recommended diet restrictions tailored to the individual
needs of the body. It was shown that in obese women,
reduction of calories intake to 1800 kcal per day de-
creases glucose blood level and decreases the risk of
macrosomia in new born without increasing a risk of
ketonuria [4]. A good and practical indicator in assess-
ing energy needs is increase of a pregnant woman's
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Table 1. Recommended daily energy intake according to
guidelines of the Polish Gynaecological Society on mana-
gement of diabetic women

BMI of pregnant Recommended body = Recommended

woman weight increase calorie intake per
[kg/m?] during pregnancy [kg] kg of body weight
< 19.8 12.5-18.0 35-40
19.8-26.0 11.4-15.9 30-32
26.1-29.0 6.5-11.4 25-30
> 29.0 <7.0 24-25

BMI — body mass index

body weight. Well balanced diet in energy intake and
quality products should ensure correct body weight
increase during the pregnancy. In obese women (BMI
above 30 kg/m?) it is recommend to normalize body
weight and its maximum increase during pregnancy
should not exceed 7 kg. While in underweight patients
(BMI below 19.8 kg/m?) increase even by up to 18 kg
is allowable (Table 1) 3, 5].

According to the recommendations of the Polish
Gynaecological Society daily nutritional ration in type 1
diabetic patients during pregnancy should be divided
into 3 main meals and 3 snacks which shall be composed
in the following manner: 40-45% of carbohydrates
(predominantly complex ones), 30% of protein (1.3 g/kg
of body weight), 20-30% of fats (predominantly un-
saturated ones) [3]. The American Diabetes Association
draws attention to the individual composition of macro-
nutrients in the diet of a pregnant woman, suggesting
the following composition: 40-45% carbohydrates,
20-25% protein and 30-35% fats [6].

Among them, carbohydrates affect blood glucose
level the most strongly. Not only their amount, but also
type and distribution are important. In clinical practice,
benefits of applying diet containing carbohydrate
compositions of low glycemic index, i.e. carbohydrates
from whole grain cereal products, legumes, fresh, un-
processed vegetables and starchy foods are observed
[7]. Carbohydrate content shall depend on initial body
weight as well as on observed in individual trimesters
body weight increase, physical activity, insulin therapy
model and obtained daily glycemic profile. In order
to obtain very good metabolic control in pregnant
women, a low-carbohydrate diet is recommended, with
carbohydrate content equal to 40-45% of daily energy
demand. Due to the risk of ketonuria, minimum daily
intake of carbohydrates cannot be below 175 g [7-9].
Patients with high insulin resistance and obesity may
require reduction of carbohydrate dietary content down
to 33-35% [4]. In order to estimate carbohydrate intake
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per day in a patient treated with functional intensified
insulin therapy (FIT) using pen or continuous subcu-
taneous insulin infusion (CSIl) a term Carbohydrate
exchange (CE) is used. 1 Carbohydrate exchange is
defined as 10 grams of assimilable carbohydrates in
a particular ration of given product. The education of
type 1 diabetic pregnant patient includes, apart from
dietary recommendations and diet plan, training in
estimating carbohydrate intake by weighing food prod-
ucts, and using prepared Carbohydrate exchange tables
as well as data available on the food packaging [5]. It
seems that despite high motivation of type 1 diabetic
pregnant women to improve their glycemia, following
the recommendations can be difficult.

The aim of this article is to assess the adherence to
the dietary recommendations in terms of carbohydrate
intake in type 1 diabetic subjects treated with CSII.

Material and methods

The study group consisted of pregnant women
with type 1 diabetes treated in the Diabetes Clinic
at Department of Internal Medicine and Diabetology
of the Poznan University of Medical Sciences. All the
patients since the diagnosis of diabetes were treated
by means of functional intensified insulin therapy and
educated multiple times in calculations of carbohydrate
exchanges. Patients treated with CSII were enrolled.

In all cases we evaluated: glycated hemoglobin
(HbA, ), body weight, daily intake of carbohydrates,
the adherence to the dietary recommendations con-
cerning the amount of carbohydrates intake (per
day) — at the time of diagnosis of pregnancy, in 24th
and 36 week of pregnancy as well as 8 weeks after
the childbirth.

At the moment of pregnancy diagnosis, each
female patient was trained by a qualified dietician in
healthy eating during pregnancy, recommended daily
carbohydrates intake and their proper distribution be-
tween individual meals. Moreover, the patients were
reeducated in correct calculations of CE using CE tables,
food labels and available apps for CE calculations.

The recommended carbohydrate intake was cal-
culated individually for each patient. The consumption
of the recommended amount of carbohydrates was
assessed as 100% treatment adherence. The calculated
individually carbohydrate intake accounted for 40-45%
of the guideline daily amount (GDA). The content of
carbohydrates at level of 40% GDA was calculated for
patients with obesity, while carbohydrate intake of 45%
GDA was recommended for patients with normal body
weight. Daily energy requirements for each patient was
calculated according to the guidelines of the Polish
Gynaecological Society on management of diabetic

women and Diabetes Poland according to the correct
body weight of the patients (Table 1).

After birth, GDA for each patient was calculated
using Harris-Benedict equation for basic metabolic rate
including age, height, body weight and physical activity.
In case of breast-feeding GDA was increased by 450
kcal according to the recommendations of the Ameri-
can Academy of Pediatrics [10]. This patient group was
taught about dietary recommendations applicable dur-
ing breast-feeding according to the guidelines prepared
by the Expert Group for dietary recommendations for
lactating women.

The information about carbohydrate intake in each
trimester and after childbirth, was obtained from the
computer program used to read data from the personal
insulin pump and from patients’ self-controling diaries.

The statistical evaluation of the results was performed
using Statistica PL, ver. 10.0. software. The comparison
of variables with normal distribution was performed
using Kolmogorov-Smirnov test (K-S test) with Lilliefors
correction. For numerical variables, the difference be-
tween groups were analysed using Mann-Whitney U test
and for categorical variables, the analysis was based on
chi-square test. The results were presented by numbers
and percentages expressed as average value + standard
deviation (SD). The assumed significance level was
p < 0.05.

Results

The study group consisted of 32 pregnant women
with type 1 diabetes in age of 29.7 = 2.7 years. The
average body weight of subjects at diagnosis of the
pregnancy was 62.7 = 9.7 kg, while average body
mass index (BMI) was 22.5 = 3 kg/m?2. The normal
body weight, i.e. BMI value in the range 18.5-
-24.9 kg/m? was found in 24 patients, which accounted
for 75% of the study group, while 8 patients (25%) were
obese (BMI 25-29.9 kg/m?). Study group characteristics
is presented in Table 2.

Average HbA, _values in individual trimesters are
presented in Table 3. Average HbA,_values 8 weeks

Table 2. Characteristics of studied group of pregnant
women with pregestational diabetes mellitus (PGDM) at
the moment of diagnosis of pregnancy

Selected parameters Average value + SD

Age [years] 29.7 = 2.7
Body weight [kg] 62.7 £ 9.7
Height [cm] 166.9 + 6.7
BMI [kg/m?] 225=+3

BMI — body mass index; SD — standard deviation
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Table 3. Comparison of intake of carbohydrates, observing adherence to the recommendation, glycated hemoglobin

(HbA, ), daily insulin requirement per day in studied group

1st trimester  2"d trimester 3" trimester 8 weeks after the delivery p
Carbohydrates intake/day [g] 164.7 = 43.2 183.4 +52.7 196.6 + 66.7 156.6 = 58.9 0.00062
Adherence to the recommendations (%) 82.8 + 28.3 91.1 = 29.7 97.3 + 34.8 69.9 + 32.6 < 0.00001
HbA, . (%) 6.5*1.0 55+05 5.8+ 0.6 6.1 =0.9 < 0.00001
Insulin/day [u] 35.8 + 8.6 44.3 + 11.0 65.2 £ 19.8 33.1 £ 10.5 < 0.00001

Table 4. Comparison of glycated hemoglobin (HbA, ), adherence to the recommendations and intake of carbohydrates

among women breastfeeding and non-breastfeeding postpartum

Breastfeeding (n = 22) Non-breastfeeding (n = 10) p
HbA1c (%) 6.1 = 0.6 6.2+ 1.0 NS
Adherence to the recommendations (%) 60.2 = 24.5 91.4 + 38.9 0.01
Amount of carbohydrates intake/day [g] 148.2 = 55.9 175.2 = 64.0 NS

NS — non-significant

Table 5. Breakdown of body mass index (BMI) among women breastfeeding and non-breastfeeding postpartum

Breastfeeding (n = 22) Non-breastfeeding (n = 10) p
BMI — 15t trimester [kg/m?] 226 £29 22.2 +35 NS
BMI — 2" trimester [kg/m?] 25.2 +3.3 25.0 = 4.0 NS
BMI — 3 trimester [kg/m?] 26.7 = 3.8 27.3 = 3.8 NS
BMI — after the delivery[kg/m?] 23.5 +3.3 249 + 3.7 NS

NS — non-significant

after birth for breastfeeding and non-breastfeeding
women are presented in Table 4.

The recommended daily carbohydrate intake calcu-
lated according to the guidelines of the Polish Gynaeco-
logical Society and the Diabetes Poland for the entire study
group was approx. 205.6 = 34.2 g of carbohydrates.
For patients with normal body weight at the moment
of pregnancy diagnosis, the calculated average recom-
mended carbohydrate intake was at the level of 221.2
+ 22.8 per day, while for the patients with diagnosed
overweight at the moment of pregnancy diagnosis —
159.1 = 13.5 g. The difference in the recommended
daily carbohydrate intake for both groups resulted from
reduction of caloric intake for overweight patients in
order to normalize their body weight and reduce risk
of its excessive increase during pregnancy.

The carbohydrate intake by pregnant patients and
adherence to the recommendations in each trimester
and after birth is presented in Table 3. We observed
a statistically significant decrease in the adherence
to the carbohydrate intake recommendations after
pregnancy. A statistically significant difference in the
adherence to the recommended carbohydrate intake
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among breastfeeding and non-breastfeeding women
is shown in Table 4. The breastfeeding patients con-
sumed on average as much as 101.2 + 63.0 g of car-
bohydrates which is less than recommended intake,
while non-breastfeeding women consumed only 26.2
+ 80.8 g of carbohydrates less than recommended
intake. However, there were no statistically significant
difference in distribution of body weight in breast-
feeding and non-breastfeeding patients (Table 5) that
could indicate reduction of consumed carbohydrates
in breast-feeding women because because of quick
return to pre-pregnancy weight.

The average body weight increase during preg-
nancy in the study group was 12.4 + 5.7 kg. The aver-
age birth weight was 3641 = 481 g.

Moreover, the study involved the following of
the recommended carbohydrate intake depending on
BMI at the moment of pregnancy diagnosis (Table 6).
A statistically significant difference was found in the
adherence to the recommendations in the 15t and 2nd
trimester between patients of BMI < 25 kg/m? and
patients of BMI = 25 kg/mZ. In the first trimester, pa-
tients with normal BMI consumed on average 59.8 =
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Table 6. Comparison of intake of carbohydrates, the adherence to the recommendations, and daily insulin requirement
depending on body mass index BMI in the 15t and 2"d trimester

15t trimester

2"d trimester

BMI < 25 BMI = 25 P BMI < 25 BMI = 25 P
(n = 24) (n=28) (n = 24) (n=28)
Amount of carbohydrates intake/day [g] 161.4 =421 174.7 = 48.0 NS 184.6 = 54.8 179.7 = 49.0 NS
Adherence to the recommendations (%) 73.4 +19.9 111.0 £ 32.1 0.007 83.4 + 23.7 114.5 + 34.9 0.02
Insulin quantity/day [u] 33.1+7.3 438 + 7.4 0.003 42.1 +10.6 50.8 = 9.9 0.02

NS — non-significant

Table 7. Comparison of intake of carbohydrates, adherence to the recommendations, and daily insulin requirement de-

pending on body mass index (BMI) in the 3" trimester and 8 weeks after birth

3'd trimester

8 weeks after birth

BMI < 25 BMI = 25 P BMI < 25 BMI = 25 P

(n = 24) (n=28) (n = 24) (n=28)
Carbohydrates intake/day [g] 201.5 + 68.7 181.7 = 62.3 NS 155.9 = 57.3 158.7 = 67.5 NS
Adherence to the recommendations (%) 91.2 = 30.2 115.8 £42.9 NS 63.4 = 253 89.8 +44.7 0.04
Insulin quantity/day [u] 62.7 = 21.5 727 +11.6 NS 325+ 11.3 35.0 + 7.7 NS

NS — non-significant

+ 44.9 g of carbohydrates less than recommended
intake, while overweight patients consumed on
average 15.7 = 52.7 g of carbohydrates more than
recommended intake. This difference was statistically
significant. In the 2" trimester, women with normal
BMI consumed on average 36.5 + 51.1 g of carbohy-
drates less than recommended intake, while overweight
patients exceeded recommended intake on average by
20.1 = 54.9 g (p = 0.02).

Similar trend, in spite of lack of statistical sig-
nificance, was maintained in the 3" trimester (Table 7),
when women with BMI below 25 kg/m? consumed on
average 19.6 * 66.7 g of carbohydrates less than recom-
mended intake, while women with BMI above 25 kg/m?
exceeded the recommended value by 22.6 = 67.5 g.

After delivery, both groups, those with initially
normal body weight as well as overweight ones did
not achieve 100% of recommended carbohydrate
intake (Table 7). However, the statistically significant
difference was found in the adherence to the dietary
recommendations regarding carbohydrate intake in
women with BMI < 25 kg/m? and BMI = 25 kg/m?
after delivery (Table 7). After delivery, subjects with BMI
below 25 kg/m? consumed on average 96.1 + 68.1 g
of carbohydrates less than recommended intake, while
overweight patients consumed only 24.2 = 79.1 g of
carbohydrates less than recommended intake.

Among women with initial BMI below 25 kg/m?
average increase in body weight was 12.2 = 4.0,

whereas for women with BMI equal to 25 kg/m? or
higher, average increase in body weight was 12.8 =
+ 9.5 kg. This difference was not statistically significant.

In the analysed group, there was no statistically
significant (p = 0.827) difference in birth weights as a
function of mother body weight: among women of nor-
mal BMI at the beginning of the pregnancy, average birth
weight was 3625 + 522 g, while in subjects overweight
at the moment of pregnancy diagnosis — 3690 + 354 g.

Discussion

Numerous scientific reports indicate a great im-
portance of proper dietary intervention regarding the
therapy of type 1 diabetic women during pregnancy.
Appropriate intake of essential nutrients is the basis for
optimum obstetric results. Both quality of consumed
nutrients, and their quantity are important factors de-
termining correct development and growth of the foe-
tus. In PGDM, dietary intervention should be selected
in such a manner to obtain optimal metabolism control
of diabetes [11, 12]. Carbohydrates are main nutrient
having direct effect on glucose blood concentration.
The appropriate type of consumed carbohydrates, as
well as their quantity and breakdown per individual
meals are important. This study assess daily carbohy-
drate intake in relation to recommended intake in the
individual trimesters and after delivery.

The assessment of carbohydrate intake was based
on data from the CSII. In order to increase accuracy of
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obtained results, the subjects were asked to keep self-
-control diary and recording quantities of consumed
CE. However, it must be noted that both methods
in certain cases may be inaccurate and imprecise.
The results depend on the reliability of keeping self-
monitoring by a patient, possible underestimation of
consumed carbohydrates, omitting boluses or using
manual boluses. This may be especially true for patients
after the delivery due to new responsibilities and lack
of time. Therefore, in order to improve accuracy of the
obtained data, it was decided to use additional dietary
diary which supplements CSII data.

The literature provides very small number of studies
assessing carbohydrate content in daily food rations in
type 1 diabetic women during pregnancy and after the
delivery. The majority of analyses focus on gestational
diabetes and not PGDM. In the years 2008-2010 Lim
SY et al. have conducted studies assessing intake of
nutrients in the study group of 111 subjects with ges-
tational diabetes, with no prior dietary training. They
observed that diet of women with GDM was unbal-
anced in consumption of macro- and micronutrients.
The carbohydrate content in daily food rations of the
subjects was at the average level of 224 g [13]. It was
shown that carbohydrate intake was approx. 252.3
g per day, which accounts for 54% of GDA in 94 fe-
male subjects with gestational diabetes in the United
Arab Emirates [11]. Similar results were obtained by
Savith et al. in the study group of 120 subjects with
gestational diabetes and pre-gestational diabetes in
Chennai, India. In this study, women with gestational
diabetes consumed on average 348 g of carbohydrates,
which accounted for approx. 59% of daily energy re-
quirements, while subjects with PGDM consumed on
average of 298 g of carbohydrates, which allowed to
achieve carbohydrate intake at level of approx. 55% of
GDA [14]. In this study carbohydrate intake in women
with PDGM did not reach recommended value of 205
g in any trimester. This would account for approx.
40-45% of GDA. The patients were taught and moni-
tored regarding dietary and correct weight increase on
each medical examination (every 2 weeks) and once
a trimester they underwent special dietary trainings. In
this study subjects consumed less carbohydrates than
recommended. However, the analysis of subgroup
of subjects with initial BMI above 25 kg/m? indicates
alarge exceedance of recommended daily carbohydrate
intake, despite the dietary training.

The results of the study by Chalcarz et al. conducted
on a group of 10 women with gestational diabetes in
a third trimester, were similar to ones obtained in this
research. The average daily intake of carbohydrates
was at the level of 200.6 g [15]. Such a big difference

54

between results of individual studies are caused by
difference in the diet due to cultural distinctiveness
of given countries, various models of health care and
incomparable availability of dietary education. It is
also hard to compare results for subjects with PDGM
to subjects with gestational diabetes.

Ghani et al. involved group of 77 women and
proved that diet containing approx. 221 of carbohy-
drates of low glycemic index daily has positive effect
on the fasting blood glucose level in women after
gestational diabetes [16]. Chun Yu Louie et al. proved
that women with gestational diabetes do not have an
appropriate diet, which is related mainly to intake and
quality of consumed carbohydrates. The study con-
ducted in Australia and involved the study group of 82
female subjects with gestational diabetes, who after the
group dietary education, were requested to complete
3-day report on consumption of food products and
meals in order to evaluate their daily dietary composi-
tion. Average carbohydrate content in this study group
was 166 = 5 g per day. The study showed that lower
glycemic load and index of consumed products results
in diet containing more nutrients. Low consumption
of products containing carbohydrates in the group
caused decrease in diet of the following nutrients: fiber,
magnesium, iron, folic acid, potassium, and increasing
content of saturated fatty acids and sodium resulting
from consumption of products rich in these nutrients
[17]. In this study, there was no detailed analysis of
menu regarding other nutrients, but one may assume
that low intake of carbohydrates in the analysed group
may contribute to diet lower in minerals and vitamins
that originate from carbohydrates. Some studies show
that women with gestational diabetes deliberately
avoid foods rich in carbohydrates such as fruits, or ce-
real products in order to avoid insulin treatment [18].
In case of women with pre-gestational diabetes there
should be no such problems, as they are already treated
with insulin. The studies conducted in the United King-
dom and Spain confirm low consumption of nutrients
by women with gestational diabetes [19, 20].

In this study, low carbohydrate intake was ob-
served, especially in the first trimester. The current
studies show that nausea and vomiting complicating
the pregnancy may have negative effect on quantita-
tive and nutritional composition of diet in pregnant
women [21, 22]. Such problems occur at the early
stage of the pregnancy and may lead to decrease
the amount of nutrients in pregnant women'’s diet.
However, it is certain that restrictions in carbohydrate
intake in the initial weeks of the pregnancy may be a
result of higher motivation of patients to better control
diabetes metabolism by omitting nutrients affecting
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glycemic values. At the beginning of the pregnancy,
our patients were intensively educated with special
attention to the role of carbohydrates in the normal
pregnancy. In the 2" and 3" trimester, an increase in
carbohydrate intake was observed, approaching the
recommended value, which may be both result of the
regression of nausea and vomiting, better motivation
of subjects, as well as of intensive dietary education.
Despite increased carbohydrate intake in the 2" and
3™ trimester in comparison to the beginning of the
pregnancy, an improvement of metabolic diabetes
control was observed involving obtaining HbA,  value
below 6.0% recommended by the Diabetes Poland. The
good health care results in normal birth weight after
the pregnancy. Mother’s hyperglycemia stimulates
foetal insulin secretion through the placenta, which
works as growth factor by contributing to increasing
risk of foetal macrosomia [23]. The current data shows
benefits of the diet with individually calculated carbo-
hydrate content on control of blood glucose concen-
tration, which in combination with daily monitoring of
dietary energy intake and appropriate insulin therapy
can decrease risk of foetal macrosomia [24]. This is
confirmed by the results of this study, where dose of
consumed carbohydrates was calculated individually
for each patient.

The observation following the end of pregnancy
is also interesting. After the delivery all the patients
consumed much less carbohydrates than recom-
mended intake. This was especially pronounced in
breastfeeding women group, who consumed only
60% of recommended carbohydrate intake. According
to the American Academy of Pediatrics, breastfeeding
is related to increased energy and nutrient intake due
to the increased basic metabolism relating to the milk
production [10]. Despite increased demand, women
do not increase quantity of consumed food, which was
proven in the study by Zdanowski et al. involving group
of 100 breastfeeding women, where recommendations
regarding amount of consumed carbohydrates were
followed only by 36% of group, while 64% had too
low carbohydrate intake [25]. Many women during
breastfeeding reduce consumption of certain foods that
could have potential effect on risk of colic, skin lesions
and allergies in infants, thus decreasing intake of energy
and nutrients in diet. The Polish Expert Group for dietary
recommendations for lactating women, after analysis
of the available research, confirms that mother’s diet
during breastfeeding has no effect on risk of allergy in
infants. It is also not recommended for breastfeeding
mothers to have lactose-free and milk-free diet in case
of baby colic. Dietary restrictions of mothers can be ap-
plied for reasonable suspicion of allergy to cow’s milk

protein in a child [26]. In some women, reduction of
calories in diet is observed which could be caused by
a desire to fast return to the pre-pregnancy weight. This
may have a negative impact on quantity of produced
milk [27]. In the study by Olejniczak and Krakowiak as-
sessing needs of health education for pregnant women
regarding life-style and breastfeeding, over 92.5% of
women expressed the need for dietary education dur-
ing lactation [28]. In this study, it was observed that
non-breastfeeding patients followed the recommended
carbohydrate intake in 90%, i.e. much better than
breastfeeding mothers. Reduction of carbohydrate
intake among breastfeeding women could have been
also related to adherence to the paediatric recommen-
dations and elimination of potentially allergenic foods
to the new born child or a desire to prompt return to
the pre-pregnancy weight. In this own study, there
was no differences found in body weight distribution
after the delivery in both groups, i.e. breastfeeding and
non-breastfeeding mothers. The reason for restricting
carbohydrate consumption in breastfeeding patient
group requires further observation.

Abundant scientific data shows that overweight
or obese people have tendency to eat more food
in comparison to people with normal body weight.
Similar tendency was observed in this study. According
to the recommendation of the Diabetes Poland and
Polish Gynaecological Society in case of overweight
or obesity during pregnancy, it is recommended to
use reduction diet tailored to individual body needs
in order to normalize body weight or to prevent its
excessive increase during pregnancy. Despite these
recommendation, results of our own study indicates
that women with BMI over 25 kg/m?2 consumed much
more carbohydrates in relation to recommended in-
take than women with normal body weight. A statisti-
cally significant difference was found in recommended
carbohydrate intake between both groups in the 15t
and 2" trimester and after birth. Despite the same di-
etary education in the entire study group through the
entire pregnancy, patients with BMI above 25 kg/m?
presented worse adherence to the recommendation
by exceeding calculated carbohydrate intake to much
extent.

The type 1 diabetic pregnant patient group pre-
sented in this study was strongly motivated and un-
derwent intensive dietary education. The study did not
involve observation of patients without prior dietary
education. Numerous scientific reports discuss issue of
gestational diabetes, but not all the observations can
be related directly to pre-gestational diabetes mellitus.
Diet and nutrient content in the daily food rations in
subjects with PDGM requires further observation.
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Conclusions

1.

Pregnant women with normal body weight before
pregnancy consumed less carbohydrates than
recommended.

Adherence to the dietary recommendations signifi-
cantly differed in particular trimesters and 8 weeks
after the delivery.

We observed decrease in the adherence to recom-
mendations after the delivery.

Breastfeeding women consumed less carbohy-
drates than non-breastfeeding.

Overweight women consumed more carbohydrates
than recommended.
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