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Abstract: Adequate nutrition and the nutritional status of pregnant women are critical for the health
of both the mother and the developing foetus. Research has shown a significant impact of nutri-
tion on the child’s health and the future risk of developing chronic noncommunicable diseases
(NCDs), such as obesity, diabetes, hypertension, and cardiovascular disease. There is currently
no data on the level of nutritional knowledge of Czech pregnant women. This survey aimed to
evaluate their level of nutritional knowledge and literacy. An analytical cross-sectional study was
conducted in two healthcare facilities in Prague and Pilsen between April and June 2022. An anony-
mous self-administered paper-form questionnaire for assessing the level of nutritional knowledge
(40 items) and the Likert scale for assessing nutrition literacy (5 items) were used. A total number
of 401 women completed the questionnaire. An individual’s nutritional knowledge score was cal-
culated and compared with demographic and anamnestic characteristics using statistical methods.
The results showed that only 5% of women achieved an overall nutritional score of 80% or more.
University education (p < 0.001), living in the capital city (p < 0.001), experiencing first pregnancy
(p = 0.041), having normal weight and being overweight (p = 0.024), and having NCDs (p = 0.044)
were statistically significantly associated with a higher nutritional knowledge score. The lowest
knowledge scores were found in the areas of optimal energy intake, optimal weight gain, and the
role of micronutrients in diet during pregnancy. In conclusion, the study shows limited nutrition
knowledge of Czech pregnant women in some areas of nutrition. Increasing nutritional knowledge
and nutrition literacy in Czech pregnant women is crucial for supporting their optimal course of
pregnancy and the future health of their offspring.

Keywords: cross-sectional studies; Czech Republic; health literacy; nutrition surveys; pregnancy

1. Introduction

The number of people suffering from overweight, obesity and related diseases is
increasing worldwide. According to the World Health Organization (WHO), chronic
noncommunicable diseases (NCDs) are the leading cause of morbidity and mortality world-
wide. By 2022, 41 million people will die from these causes each year, accounting for 74%
of all deaths worldwide. Therefore, great emphasis is placed on early prevention of these
NCDs, e.g., hypertension, overweight and obesity, hyperglycemia, and hyperlipidemia [1].
Over time, however, it has become apparent that several diseases may have their origins
in an individual’s intrauterine development, and experts have pointed out that maternal
lifestyle during pregnancy is linked to serious health consequences and diseases in the
child that may develop later in life [2-9]. This concept of ‘nutritional programming’, based

Int. ]. Environ. Res. Public Health 2023, 20, 3931. https://doi.org/10.3390/ijerph20053931

https:/ /www.mdpi.com/journal/ijerph


https://doi.org/10.3390/ijerph20053931
https://doi.org/10.3390/ijerph20053931
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0001-5918-8966
https://doi.org/10.3390/ijerph20053931
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph20053931?type=check_update&version=2

Int. |. Environ. Res. Public Health 2023, 20, 3931 2 0of 19

on the theory of exposure to specific conditions and lifestyle factors during pregnancy that
can determinate an individual’s health later in life, has become accepted dictum [2-8].

A healthy lifestyle, including a balanced diet and weight control, is undoubtedly cru-
cial for the adequate development of pregnancy in terms of maternal and fetal
health [2,4,10,11]. Despite this well-known fact, suboptimal maternal nutrition and weight
gain has been seen more often over the past few decades [12]. Women's pregnancies
are increasingly complicated by extreme or morbid obesity, with all its consequences for
maternal and fetal health, and despite concerted public health efforts, the proportion of
overweight pregnant women continues to rise [13,14].

In today’s world, the online environment offers countless possibilities for obtaining
information. With the internet being more accessible to an increasing number of people,
it could be thus assumed that easy access to information allows women to obtain all the
necessary knowledge related to adequate nutrition, elimination of food risks, and nutrition-
related complications associated with pregnancy. However, studies show that this is far
from the case and that women do not follow nutritional recommendations [15-18].

A woman’s eating behaviour during pregnancy is influenced by many multifaceted
and complex factors. One of the most important factors is the level of nutritional knowledge,
the lack of which can be a barrier to adopting healthy behaviours and other postnatal weight
management practices. Nutrition knowledge is not only about facts and processes but also
about how to apply them in practice [19]. Most studies have documented that the behaviour
of pregnant women varies according to, for example, their level of education, age, BMI,
number of pregnancies, and sociocultural factors [20-23]. The influence of socioeconomic
factors is also often discussed, such as lower net household income, average educational
attainment, and availability of health insurance [24].

Lee et al. noted that there is a lack of published research on the assessment of pregnant
women’s comprehensive nutrition knowledge [23]. Generally, most previous studies moni-
tored the level of nutritional knowledge around the intake of specific nutrients, such as folic
acid [25,26], optimal weight gain [13], iodine intake [27], and fruit and vegetable intake [28],
but only a few dealt with comprehensive knowledge [20,23]. One study even addressed
areas of nutrition within the context of lifestyle factors of pregnant women [24]. Several
studies showed that non-adherence to pregnancy-specific nutritional recommendations was
associated with lower levels of nutritional knowledge [20,22,23,29] and indicated that nu-
trition education during pregnancy was associated with positive pregnancy outcomes [20].
Another study documented that recommendations are often insufficient unless accom-
panied by support (e.g., through nutrition counselling) to achieve optimal and healthy
eating [22]. Many women expect to get all the information they need from a private gynae-
cologist. Obtaining this type of care has been shown to be a particularly effective method
of prevention [24]. Despite this, healthcare providers are not routinely prepared to help
pregnant women make informed decisions, and nutritional care is often lacking in primary
care for pregnant women [20,30].

There is no definition of the minimum nutritional knowledge that pregnant women
should know. The abovementioned studies focusing on the nutritional knowledge of
pregnant women are very heterogeneous in this regard, making it difficult to establish
a single tool and score system. Women should demonstrate a general overview of all
areas of dietary recommendations (which are often country-specific according to national
dietary recommendations) without favouring any one area. Each recommendation has a
particular rationale related to the health of the woman and the developing foetus. The
nutrition knowledge classification is an indicator of success that provides an overall picture;
however, far more important is to identify areas in which the level of nutrition knowledge
is lowest [12,19].

Nutritional knowledge is one of the cornerstones of health and nutrition literacy, which
represents the ability to obtain, understand, and use information that ultimately leads to an
increase in one’s own influence on the quality of one’s health. Nutritional knowledge alone
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does not completely influence an individual’s behaviour, but it can significantly shape their
attitudes, which can be reflected in a person’s actions [20].

As for the health and nutritional policy in the Czech Republic on pregnant women
regarding nutrition advice and nutritional supplement recommendation during medical
appointments, there is not anything like that. For these reasons, it is not entirely clear who
should provide this care and counselling to pregnant women, so it is fragmented among
health professionals. Although gynaecologists are at the frontline of basic prenatal care, the
number of patients and the lack of dedicated time for them detract from prevention, includ-
ing both nutritional education and the recommendation of dietary supplements [31]. Other
competent healthcare professionals in this respect are trained dietitians, of whom there is
also a critical shortage and low awareness of their existence in the Czech Republic [32].

In the Czech Republic, no data are available on pregnant women’s nutritional knowl-
edge. Insufficient attention is paid to this issue, and there is a lack of current nutritional
recommendations at the national level, and it is not obvious to what extent healthcare
professionals should devote time to nutrition education. Thus, women primarily depend
on available sources of information (e.g., internet blogs and forums). To increase awareness
of this issue, this study aimed to describe the nutritional knowledge level of Czech pregnant
women with attention to the influence of selected sociodemographic and anamnestic factors
that may contribute to the level of this knowledge and nutrition literacy.

2. Materials and Methods
2.1. Design and Settings

This analytical cross-sectional survey-based study was conducted between April and
June 2022. The questionnaires were distributed to the target participants in a paper form,
which they completed on the spot and then dropped in a box. There was no time limit for
completion, and the average completion time was 20-30 min. Fully anonymised completed
questionnaires were collected securely before being transferred to electronic format.

2.2. Participation

The target group was Czech pregnant women. Inclusion criteria were as follows:
Czech citizenship, last month of the third trimester (>36th week of pregnancy), and
singleton pregnancy. Exclusion criteria included: non-Czech nationality, low gestational age
(<38 weeks of pregnancy), multiple pregnancies, and age < 18 years.

Data collection occurred in the Gynaecology and Obstetrics Clinic in Pilsen and the
Institute for Maternal and Pediatric Care in Prague. These medical facilities were randomly
selected; however, there is a significant difference between Prague and Pilsen. Prague is
the capital of the Czech Republic (1.3 million inhabitants), and Pilsen represents a smaller
town (with 169,000 inhabitants) in the western part of the country. The purpose of the visits
to these medical facilities was regular last prenatal check-ups before they come under the
control of the birthing facility. Women were asked to participate in the study when they
visited an antenatal clinic. Trained health professionals provided women with information
about the study, which was also given in the written form.

The minimum sample size required for this study was estimated using Epi Info™
version 7.2.5 (CDC, Atlanta, GA, USA, 2021) utilising the following assumptions [33]:

i.  Confidence level (CI) = 95%;

ii.  Acceptable error margin = 5%;

iii. Target population size ~ 111,425 (the average number of live births in the Czech
Republic between 2010 and 2021);

iv.  Number of clusters = 2;

v.  Expected frequency of the primary outcome, which is the satisfactory level of knowl-
edge score > 80%.

At least 384 valid responses were required to establish statistically robust inferences be-
tween putative demographic and anamnestic predictors and the current levels of nutritional
knowledge. A total of 457 questionnaires were completed, of which 31 were discarded
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because of incomplete demographic or anamnestic data, and 25 because of the woman'’s
low gestational age (<38 weeks of pregnancy). Only fully completed questionnaires were
used to assess nutritional knowledge (n = 401).

2.3. Instrument

This study is the first of its kind in the Czech Republic. Thus, it was not possible to
use any existing validated measurement. For this purpose, an in-house tool was developed
to test women’s nutritional knowledge in multiple areas of nutrition recommendations for
pregnancy. The development of the original measurement tool (questionnaire) was thus
preceded by an extensive search of scientific literature related to the topic, the selected
target group, and the questionnaire methodology. The selection of studies was gradually
narrowed down, and the instrument construction was based on modified questionnaires
according to selected studies [20,23]. The questions were designed to reflect the national
dietary recommendations and, at the same time to test women’s knowledge of several
aspects of nutrition, including their ability to understand the meaning of recommendations
and to apply them in practice. The accuracy and terminological correctness of the questions
were checked and modified in collaboration with dietitians from the Faculty of Medicine at
Masaryk University in Brno.

The resulting questionnaire was pilot tested on a sample of 30 women representing
the target population and modified based on the feedback as necessary. After final modifi-
cations, the reliability of the questionnaire was tested, and the kappa value for test-retest
reliability was calculated. The mean value of 0.914 showed perfect test-retest reliability.

The questionnaire consisted of two parts. The first part focused on basic sociodemo-
graphic and anamnestic data such as age, level of education, place of residence, pregnancy
order, body mass index (BMI), chronic diseases, medication and supplements, adherence to
an alternative diet and anthropometric measurements, specifically pregestational height
and weight, which were taken from the medical records of each pregnant woman. The
cutoff point of age groups (<28 and 28 years) was determined according to the average age
of the first-time mother, which is 28 years in the Czech Republic.

The second part of the questionnaire consisted of 40 multi-choice questions testing
nutritional knowledge divided into five categories. The first category focused on knowledge
of micronutrients (iron, calcium, iodine, folic acid, vitamin A, vitamin D, and omega-3
unsaturated fatty acids), the second category focused on knowledge of macronutrients,
and the third category on knowledge of nutritional recommendations (e.g., consumption of
fruits and vegetables, fish, salt, and fibre) and optimal daily energy intake, weight gain,
and the effect of excess weight on a woman’s health. The fourth and fifth categories were
devoted to food supplements and food safety concerns (e.g., mercury intake in pregnancy
and the risks related to Listeria monocytogenes and Salmonella).

2.4. Outcomes

The nutrition knowledge test (NKT) consisted of 40 items with one correct answer;
therefore, the items were considered binary (correct = 1/incorrect = 0). Each item had a
‘do not know’ option to eliminate guessing. The sum of the correct answers (maximum 40)
represented the final nutrition knowledge score, which was assessed in relation to the main
variables (age, education, BMI, pregnancy order, and presence of disease). A satisfactory
level of nutritional knowledge was defined to be >80%.

2.5. Ethics

The study was approved by the Ethics Committee of the Faculty of Medicine, Masaryk
University, Brno (ref. no. 4/2022), and by the Ethics Committee of the University Hospital
in Pilsen and the Faculty of Medicine, University of Pilsen (ref. no. 74/2022), and the Ethics
Committee of the Institute for Mother and Child Care in Prague (ref. no. 1/1/2022). The
respondents confirmed their consent to participate in the study before completing and
submitting a questionnaire.
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2.6. Analyses

All statistical analyses were carried out using the Statistical Package for Social Sciences
(SPSS) version 28.0 (SPSS Inc., Chicago, IL, USA, 2022) and the R-based open software
jamovi [34,35]. Initially, the normality of numerical variables, e.g., age, BMI, and knowl-
edge score, was tested using the Shapiro-Wilk test with a significance level (Sig.) of <0.05.
Consequently, descriptive statistics were used to summarise the sample characteristics (in-
dependent variables) and nutritional health knowledge and literacy (dependent variables).
Qualitative variables such as education level, pregnancy order, and city were summarised
using frequencies and percentages; while numerical variables such as knowledge score
were summarised using means and standard deviations (1 & SD). Then, inferential statistics
were carried out to perform hypothesis testing using the chi-squared test (x?), Fisher’s
exact test, Mann—Whitney test (U), and Kruskal-Wallis test (H). All analytical tests were
carried out with a significance level (Sig.) of <0.05.

3. Results
3.1. Demographic and Ananmnestic Characteristics

Of the 401 questionnaires collected, 264 (65.8%) were collected in Prague and 137
(34.2%) in Pilsen. Most women were aged 30-34 years (40%). The average age of women
was 31.6 years, and the median age was 31 years. All of the women were in the third
trimester of pregnancy. More than half of the participants had a university degree (57.4%),
more of them in Prague (44.9%) than in Pilsen (12.5%). Fifty-three percent of the women
were expecting their first child, and their median age was 30.3 years. Most women had a
normal body weight at the beginning of pregnancy (63.7%).

The most commonly reported disease accompanying pregnancy was thyroid disease
in 14.5% of women, 6% of women reported gestational diabetes mellitus, and 1% of
women reported high blood pressure. About a quarter (24.9%) of women were taking
multivitamin preparations, 23.7% of women took iron, 14% magnesium and 10.7% folic
acid supplements. However, multivitamin supplements are also likely to contain folic acid
and iron; contents of these were not controlled in this work due to a huge variability in
multivitamin preparations. Only 2.5% of the women reported adherence to an alternative
diet that was mostly vegetarian or vegan (Table 1).

3.2. Nutritional Knowledge Items

The test of the level of nutritional knowledge of pregnant women showed limited
knowledge of nutrition. Only 5% of women achieved a level of nutritional knowledge
higher than 80%. Ten questions with the highest error rate were: a question about the
mercury content in fish, a question about the promotion of iron absorption in the diet, a
question focused on the energy content of food, a question about vitamin A intake during
pregnancy, knowledge about vitamin D intake, recommendations for optimal weight gain,
plant sources of calcium, the recommended daily intake of folic acid in pregnancy, the
reason for the need for iodine in pregnancy, and the reason for folic acid intake in pregnancy.
Among the items where women scored best were sources of folic acid, essential sources of
iodine, recommended frequency of fish consumption, the importance of calcium in the diet
of a pregnant woman, starting to take folic acid, sources of calcium, foods with high-fat
content, the risk of contamination of the diet with Salmonella, sources of protein in nutrition,
sources of w — 3 unsaturated fatty acids (Supplementary Table S1).

Table 1. Demographic and anamnestic characteristics of pregnant women participating in the
nutritional health survey, April-May 2022 (n = 401).

Variable

Outcome Frequency (1) Percentage (%)

Age Group

18-28 years old 100 25
>28 years old 300 75
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Table 1. Cont.

Variable Outcome Frequency (1) Percentage (%)
Basic Education 15 37
Secondary School Completed by an Apprenticeship Exam 23 5.7
Ed ion Level High School Completed by a Matriculation Exam 115 28.7
ucation Leve Higher Professional Education 18 4.5
University: Undergraduate 226 56.4
University: Postgraduate 4 1
. Prague 264 65.8
City Pilsen 137 342
First Pregnancy 210 53
Second Pregnancy 144 36.4
Pregnancy Order Third Pregnancy 36 9.1
Fourth Pregnancy 5 13
>Fifth Pregnancy 1 3
Underweight (<18.5) 21 5.4
Normal Weight (18.5-24.9) 249 63.7
Body ?gii;lndex Overweight (25-29.9) 69 17.6
Obese (30-34.9) 31 79
Extremely Obese (>35) 21 54
Diabetes Mellitus Type I and II 3 0.8
Gestational Diabetes Mellitus 24 6.0
Chronic Hypertension 4 1.0
Chronic Disease Thyroid Disease 58 14.5
Psychologic Disorder 4 1.0
Other 34 8.5
Total 127 31.7
Folic Acid Supplements 43 10.7
Medications Iron.Supplements 95 23.7
and Supplements Magnesium Supplements 56 14
PP Multivitamin Supplements 100 249
Total 271 67.6
Vegan 2 0.5
. . Vegetarian 7 1.7
Alternative Diet Another Special Diet 1 0.2
Total 10 2.5

3.3. Nutritional Knowledge Items by Education Level and Age Group

The analysis of NKT showed that the level of nutritional knowledge in pregnant women
was highly dependent on the achieved education level. The pregnant women with a university
education level (undergraduate and postgraduate degrees) demonstrated better results in
questions related to iron (q. #1 and #4), folic acid (q. #6 and #7), omega-3 unsaturated fatty
acids (q. #11), vitamin D (q. #14), iodine (q. #15 and #16), vitamin A (q. #17), major nutrients
(g- #19 and #20), nutritional recommendations (q. #21-23, #25-26, #28-29, #31-32, and #34),
nutritional supplements (q. #35), and food safety (q. #37) knowledge as compared with
pregnant women with pre-university educational level (Supplementary Table S2).

Notably, pregnant women with a pre-university education level were more successful
with the question about salt consumption in pregnant women (q. #24) compared with
pregnant women with a university education level. For further analysis, the effect of the age
group was also evaluated. As the average age of first-time mothers in the Czech Republic
is 28 years, the pregnant women involved in this study were separated into two groups:
(1) <28 years old and (2) >28 years old women [36].

The evaluation of the questionnaire showed only a limited effect of age on performance
in the NKT. The statistical analysis revealed that pregnant women with higher average age
(>28 years old) demonstrated better results in questions related to vitamin D (q. #13), iodine
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(g. #15 and #16), nutritional recommendations (q. #21 and #28), and nutritional supplements
(g- #35) as compared to pregnant women with an average age of 28 years or less; however, the
group of <28 years-old pregnant women showed a higher percentage of successful answers
in the question about salt consumption in pregnant women (q. #24) Table 2.

Table 2. Nutritional health knowledge items of pregnant women participating in the nutritional
health survey according to education level and age group, April-May 2022 (n = 401).

Education Level Age Group
. Total
No. Topic Pre- . . <28 Years >28 Years
University U(Luirezr?,s(;’)cy Sig. old old Sig. (n = 401)
(n=171) - (n = 100) (n = 300)
1 126 (73.7%) 196 (85.2%) 0.004 79 (79%) 242 (80.7%) 0.717 322 (80.3%)
2 . 38 (222%) 65 (28.3%) 0.171 26 (26%) 77 (25.7%) 0.947 103 (25.7%)
3 ron 85 (49.7%) 124 (53.9%) 0.404 59 (59%) 149 (49.7%) 0.106 209 (52.1%)
4 113 (66.1%) 180 (78.3%) 0.007 68 (68%) 225 (75%) 0.171 293 (73.1%)
5 146 (85.4%) 191 (83%) 0.527 83 (83%) 253 (84.3%) 0.753 337 (84%)
6 Folic Acid 50 (29.2%) 107 (46.5%) <0.001 34 (34%) 122 (40.7%) 0.237 157 (39.2%)
7 56 (32.7%) 118 (51.3%) <0.001 38(38%) 136 (45.3%) 0.200 174 (43.4%)
8 151 (88.3%) 211 (91.7%) 0.251 87 (87%) 274 (91.3%) 0.206 362 (90.3%)
9 Calcium 47 (27.5%) 93 (40.4%) 0.007 31 (31%) 108 (36%) 0.363 140 (34.9%)
10 149 (87.1%) 204 (88.7%) 0.634 88 (88%) 264 (88%) 1.000 353 (88%)
11 3 152 (88.9%) 221 (96.1%) 0.005 90 (90%) 282 (94%) 0.175 373 (93%)
12 w= 126 (73.7%) 185 (80.4%) 0.109 78 (78%) 232 (77.3%) 0.890 311 (77.6%)
13 Vit D 82 (48%) 115 (50%) 0.685 38 (38%) 159 (53%) 0.009 197 (49.1%)
14 it 47 (275%) 88 (38.3%) 0.024 29 (29%) 106 (35.3%) 0.246 135 (33.7%)
15 Todi 138 (80.7%) 206 (89.6%) 0.012 77 (77%) 266 (88.7%) 0.004 344 (85.8%)
16 odine 55(32.2%) 109 (47.4%) 0.002 32(32%) 131 (43.7%) 0.040 164 (40.9%)
17 Vit. A 61 (35.7%) 118 (51.3%) 0.002 40 (40%) 139 (46.3%) 0.270 179 (44.6%)
18 158 (92.4%) 214 (93%) 0.805 96 (96%) 275 (91.7%) 0.148 372 (92.8%)
19 Major Ntr. 126 (73.7%) 192 (83.5%) 0.017 82 (82%) 235 (78.3%) 0.434 318 (79.3%)
20 144 (84.2%) 223 (97%) <0.001 87 (87%) 279 (93%) 0.062 367 (91.5%)
21 61 (35.7%) 116 (50.4%) 0.003 34 (34%) 143 (47.7%) 0.017 177 (44.1%)
22 115 (67.3%) 184 (80%) 0.004 74 (74%) 225 (75%) 0.842 299 (74.6%)
23 141 (82.5%) 211 (91.7%) 0.005 87 (87%) 264 (88%) 0.792 352 (87.8%)
24 116 (67.8%) 127 (55.2%) 0.011 72 (72%) 170 (56.7%) 0.007 243 (60.6%)
25 119 (69.6%) 186 (80.9%) 0.009 76 (76%) 228 (76%) 1.000 305 (76.1%)
26 Nutsitiona] 3 0%4%) 162 (70.4%) <0.001 67 (67%) 187 (62.3%) 0.401 255 (63.6%)
27 R utritional 135778 901y 196 (85.2%) 0.102 84 (84%) 246 (82%) 0.649 331 (82.5%)
28 e;"f,“me“' 121 (70.8%) 209 (90.9%) <0.001 67 (67%) 263 (87.7%) <0.001 330 (82.3%)
29 ations 61 (35.7%) 121 (52.6%) <0.001 42 (42%) 140 (46.7%) 0.417 182 (45.4%)
30 66 (38.6%) 109 (47.4%) 0.079 45 (45%) 130 (43.3%) 0.771 175 (43.6%)
31 32(18.7%) 73 (31.7%) 0.003 33 (33%) 72 (24%) 0.076 105 (26.2%)
32 46 (26.9%) 89 (38.7%) 0.013 29 (29%) 106 (35.3%) 0.246 135 (33.7%)
33 79 (46.2%) 106 (46.1%) 0.982 48 (48%) 137 (45.7%) 0.685 185 (46.1%)
34 128 (74.9%) 192 (83.5%) 0.033 79 (79%) 241 (80.3%) 0.773 320 (79.8%)
35 Sy 142 (83%) 214 (93%) 0.002 83 (83%) 272 (90.7%) 0.036 356 (88.8%)
36 PP 50 (29.2%) 71 (30.9%) 0.725 36 (36%) 84 (28%) 0.131 121 (30.2%)
37 20 (11.7%) 45 (19.6%) 0.034 20 (20%) 45 (15%) 0.240 65 (16.2%)
38 Food Safety 125 (73.1%) 168 (73%) 0.990 68 (68%) 224 (74.7%) 0.193 293 (73.1%)
39 Y 155 (90.6%) 216 (93.9%) 0.218 91 (91%) 279 (93%) 0511 371 (92.5%)
40 75 (43.9%) 100 (43.5%) 0.939 41 (41%) 134 (44.7%) 0.522 175 (43.6%)

Chi-squared test (x?) and Fisher’s exact test were used with a significance level < 0.05.
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3.4. Nutritional Knowledge Items by BMI and Pregnancy Order

Next, the effect of body mass index (BMI) and pregnancy order on the performance
in the NKT was evaluated. It was found that pregnant women scored as underweight or
extremely obese demonstrated worse nutritional knowledge in questions related to iron (q.
#3 and #4), omega-3 unsaturated fatty acids (q. #12), iodine (q. #15), major nutrients (q. #19
and #20), and nutritional recommendations (q. #30) as compared with pregnant women
scored as normal weight, overweight, or obese. For pregnancy order, the pregnant women
tested in this study were separated into two groups: (1) primiparous and (2) multiparous.
Primiparous women demonstrated a higher percentage of successful answers in questions
related to calcium (q. #9), vitamin A (q. #17), nutritional recommendations (q. #22), and
food safety (q. #37, #38, and #39) compared with multiparous women. On the other hand,
multiparous women demonstrated better results in questions related to iron (q. #3) and
vitamin D (q. #14) than primiparous women (Table 3).

3.5. Nutritional Knowledge Scores

The nutritional knowledge score (total score) analysis revealed several main factors
that influenced the NKT outcome. It was found that one of the most important factors
in nutritional knowledge was the education level of pregnant women. Women with a
university level of education (undergraduate and graduate degrees) demonstrated better
results than those with a pre-university education level. Further, a significant effect was also
found in the city of origin. Pregnant women in Prague demonstrated better performance
compared with women from Pilsen. Additionally, pregnancy order was also found as
a significant factor in the NKT outcome. Primiparous pregnant women showed higher
total nutritional knowledge scores than multiparous women. The Kruskal-Wallis test also
revealed a significant effect of BMI on the total NKT score. The following analysis showed
that the pregnant women with extreme values of BMI (underweight or extremely obese)
showed lower scores in NKT compared with pregnant women who scored as normal
weight, overweight, or obese. Notably, pregnant women with NCDs demonstrated better
results in the NKT than pregnant women without NCDs (Table 4).

A linear regression model was established for the overall nutritional health knowledge
score incorporating all the independent variables that were found to be significant in the
univariate analyses. According to the model, education level had an adjusted odds ratio
(aOR) of 3.06 (CI 95%: 1.97-4.15) and noncommunicable diseases had an aOR of 1.13
(0.03-2.23). On the other hand, city and pregnancy order were not found to be statistically
significant in this model (Table 5).

3.6. Nutritional Health Literacy

Analysing the results of nutritional health literacy items revealed that education level
was the most prominent factor. On comparing the pre-university vs. university groups,
differences were statistically significant in information appraisal (p = 0.036), utilisation
(p = 0.031), and help-seeking (p = 0.036). For university-educated women, it was more
difficult to recognise valuable sources of information, but after receiving the proper infor-
mation, it was much easier for them to use it. Interestingly, both groups (pre-university and
university) reported that it was mainly easy and very easy for them to seek professional
help when needed (Table 6).
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Table 3. Nutritional health knowledge items of pregnant women participating in the nutritional

health survey according to BMI and pregnancy order, April-May 2022 (n = 401).

Body Mass Index (BMI) Level Pregnancy Order
Underweight Normal, Total
No. Topic and Over- . ota
Extremely weight, Sig. ( F_lrzs; 0) (anfclosr:):l Sig. (n = 401)
Obese and Obese "= B
(n =42) (n = 349)
1 34 (81%) 279 (79.9%) 0.877 170 (81%) 150 (80.6%) 0.938 322 (80.3%)
2 ; 7(16.7%) 94 (26.9%) 0.151 61 (29%) 41 (22%) 0.112 103 (25.7%)
3 ron 15 (35.7%) 191 (54.7%) 0.020 120 (57.1%) 85 (45.7%) 0.023 209 (52.1%)
4 22 (52.4%) 264 (75.6%) 0.001 153 (72.9%) 136 (73.1%) 0.953 293 (73.1%)
5 34 (81%) 297 (85.1%) 0.481 178 (84.8%) 154 (82.8%) 0.596 337 (84%)
6 Folic Acid 11 (26.2%) 145 (41.5%) 0.055 92 (43.8%) 64 (34.4%) 0.056 157 (39.2%)
7 15 (35.7%) 154 (44.1%) 0.298 97 (46.2%) 77 (41.4%) 0.338 174 (43.4%)
8 38(90.5%) 314 (90%) 1.000 191 (91%) 166 (89.2%) 0.570 362 (90.3%)
9 Calcium 12 (28.6%) 128 (36.7%) 0.301 83(39.5%) 56 (30.1%) 0.050 140 (34.9%)
10 36 (85.7%) 307 (88%) 0.674 182 (86.7%) 167 (89.8%) 0.338 353 (88%)
11 3 37 (88.1%) 330 (94.6%) 0.099 199 (94.8%) 170 (91.4%) 0.185 373 (93%)
12 w - 27 (64.3%) 277 (79.4%) 0.026 162 (77.1%) 144 (77.4%) 0.948 311 (77.6%)
13 Vit D 22 (52.4%) 169 (48.4%) 0.628 97 (46.2%) 98 (52.7%) 0.197 197 (49.1%)
14 it 11(262%) 120 (34.4%) 0.288 54 (25.7%) 81 (43.5%) <0.001 135 (33.7%)
15 Todi 31(73.8%) 305 (87.4%) 0.017 179 (85.2%) 160 (86%) 0.825 344 (85.8%)
16 odinhe 14 (33.3%) 145 (41.5%) 0.306 83 (39.5%) 80 (43%) 0.482 164 (40.9%)
17 Vit A 16 (38.1%) 160 (45.8%) 0.340 106 (50.5%) 72 (38.7%) 0.019 179 (44.6%)
18 38(90.5%) 326 (93.4%) 0.514 199 (94.8%) 169 (90.9%) 0.131 372 (92.8%)
19 Major Nitr. 27 (64.3%) 283 (81.1%) 0.011 172 (81.9%) 142 (76.3%) 0.173 318 (79.3%)
20 34 (81%)  325(93.1%) 0.007 194 (92.4%) 169 (90.9%) 0.585 367 (91.5%)
21 16 (38.1%) 158 (45.3%) 0.377 88 (41.9%) 87 (46.8%) 0.330 177 (44.1%)
22 28 (66.7%) 267 (76.5%) 0.162 168 (80%) 130 (69.9%) 0.020 299 (74.6%)
23 39 (92.9%) 306 (87.7%) 0.449 183 (87.1%) 166 (89.2%) 0.518 352 (87.8%)
24 27 (64.3%) 211 (60.5%) 0.631 125 (59.5%) 114 (61.3%) 0.720 243 (60.6%)
25 30 (71.4%) 267 (76.5%) 0.467 155 (73.8%) 147 (79%) 0.223 305 (76.1%)
26 Nutritiona] 23 (548%)  224(64.2%) 0.232 141 (67.1%) 112 (60.2%) 0.152 255 (63.6%)
27 R utritional 55 (76 900y 292 (83.7%) 0.224 177 (84.3%) 151 (81.2%) 0.414 331 (82.5%)
28 e;‘“,“me“' 32 (76.2%) 290 (83.1%) 0.267 173 (82.4%) 154 (82.8%) 0.914 330 (82.3%)
29 ations 14 (33.3%) 165 (47.3%) 0.087 104 (49.5%) 76 (40.9%) 0.084 182 (45.4%)
30 11 (26.2%) 161 (46.1%) 0.014 98 (46.7%) 76 (40.9%) 0.245 175 (43.6%)
31 8 (19%) 93 (26.6%) 0.288 63 (30%) 42 (22.6%) 0.095 105 (26.2%)
32 10 (23.8%) 121 (34.7%) 0.159 69 (32.9%) 65 (34.9%) 0.661 135 (33.7%)
33 27 (64.3%) 154 (44.1%) 0.013 98 (46.7%) 84 (45.2%) 0.764 185 (46.1%)
34 35(83.3%) 277 (79.4%) 0.546 168 (80%) 149 (80.1%) 0.979 320 (79.8%)
35 Su 35(83.3%) 312 (89.4%) 0.297 187 (89%) 166 (89.2%) 0.949 356 (88.8%)
36 PP 13 (31%) 103 (29.5%) 0.847 68 (32.4%) 52 (28%) 0.339 121 (30.2%)
37 4(9.5%) 60 (17.2%) 0.204 42 (20%) 20 (10.8%) 0.011 65 (16.2%)
38 Food Safet 29 (69%) 257 (73.6%) 0.526 167 (79.5%) 123 (66.1%) 0.003 293 (73.1%)
39 Y 38(905%) 325 (93.1%) 0.524 197 (93.8%) 171 (91.9%) 0.468 371 (92.5%)
40 14 (33.3%) 157 (45%) 0.150 105 (50%) 69 (37.1%) 0.010 175 (43.6%)

Chi-squared test (x2) and Fisher’s exact test were used with a significance level < 0.05.
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Table 4. Nutritional health knowledge scores of pregnant women participating in the nutritional health survey, April-May 2022 (n = 401).
Iron Folic Calcium w-3 Vit. D Iodine Vit. A Major Ntr. Rec Supp Safety Total
Variable  Outcome (g4 Acid (0-3) (0-2) (0-2) (0-2) (0-1) N (0-14) (0-2) (0-4) (0-40) 58
(0-3) (0-3)
Ace <28yo 23410 16+08 21+07 17406 07+07 11+07 04405 27406 84+25 12406 22+09 242+51 0.068
8 >28yo 23409 17+09 22407 17405 09+08 13406 05+05 26+07 85+26 12+05 23+09 252454 :
Educati PreUni 21410 15+08 20407 16+06 08+07 11407 04+05 25+07 77427 11406 22+09 230455 0.001
ucation  (jhiversity 25409 18409 22407 18+05 09+£08 14407 05405 27406 91422 12405 23409 263+48 U
i Prague  24+09 17409 22407 17+05 08408 13+06 05+05 27406 86+25 12+05 24409 255+53 0.001
v Pilsen  22+10 15409 21406 17+06 08+07 12407 03405 25+07 81+26 12406 20408 237+53 =
Preenanc First 24+10 18+09 22406 17405 07+07 13407 05405 27+06 86+25 12+06 24409 255+51 0.041
BRANCY  >Second 22409 16409 21+£07 17+£06 10+£08 13+£07 04405 26407 84425 12406 21409 244455 :
<185 17+10 15408 21405 15+07 09408 1.0+08 04+05 23407 78430 12406 214+10 225+6.1
185249 24409 17+08 21407 17405 08+08 13407 04+05 27+06 84425 12406 22+09 250+5.1
BMI 25-299 24410 17409 22407 18405 08+08 13+07 06+05 27+06 88+25 11+06 24+09 257+56  0.024
30-349 24410 18+08 22406 18404 09+07 12406 05405 27+07 92424 11405 26+09 263452
>35 20+10 14+08 20406 16+07 07+07 11407 03405 24407 80+29 11+07 20407 226=+6.1
BMI Uvégnd 19410 14408 21406 15407 08+07 11407 04+£05 24407 79+£29 11406 20408 225+£60 o
Level NandO 24+09 17409 22+07 17+05 08408 13+07 05+05 27406 86+25 12+06 23409 253+52
NCD No 23+£09 16409 21407 17406 08407 13£07 04£05 26407 83426 12406 22409 245455
Yes 24+09 17+08 21407 18+04 09+08 13406 05+05 27406 88+23 12+06 23409 257+51 :
Medici No 22409 16409 22407 16£06 09408 13£07 04£05 26+07 81429 12406 22410 242462 o,
edicines Yes 24+09 17+08 21407 18+05 08+07 13407 05+05 27+06 86+24 12+05 23+09 253449 :
ALt Di No 23409 17409 21407 17405 08407 13407 04405 26407 84425 12406 23409 249454 o
t. Diet Yes 18+08 23408 25+07 17+05 06407 15+05 06+05 29403 94+26 12+04 24410 269+52 :
Total 23409 17+09 21407 17+05 08+07 13407 05+05 26+07 85+25 12+06 23+09 249454

Mann-Whitney test (U) and Kruskal-Wallis test (H) were used with a significance level < 0.05. UW and EO = underweight and extremely obese. N and O = normal and obese.
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Table 5. Linear regression of nutritional health knowledge score among pregnant women participat-
ing in the nutritional health survey, April-May 2022 (n = 401).

0,
Predictor B SE CL95% t Sig.
(Lower-Upper)
Intercept 19.21 1.23 16.80-21.63 15.64 <0.001
Education Level: University vs. 3.06 0.55 1.97-4.15 553 <0.001
Pre-University
BMI Level: Normal Weight vs. 2.79 117 0.50-5.08 2.40 0.017
Underweight
BMI Level: Overweight vs. 3.85 129 132-6.38 2.99 0.003
Underweight
BMI Level: Obese vs. Underweight 427 1.45 1.42-7.13 2.95 0.003
BMI Level: Extremely Obese vs. 1.28 1.59 —1.85-4.41 0.80 0423
Underweight
City: Prague vs. Pilsen 0.56 0.58 —0.58-1.69 0.96 0.336
Pregnancy Order: First vs. Second or 0.80 052 —022-182 1.54 0123
More
NCD: Yes vs. No 1.13 0.56 0.03-2.23 2.03 0.043
The fit of this model is confirmed by R? value of 0.140.
Table 6. Nutritional health literacy of pregnant women participating in the nutritional health survey,
April-May 2022 (n = 401).
Pre-University University Total .
Statement Response = 171) (1 = 230) (1 = 401) Sig.
Very Difficult = 1 0 (0%) 4(1.8%) 4 (1%)
(Information Acquisition) — - S -
How difficult was it for you to obtain the Difficult = 2 11(6.5 é") 26 (Hf %) 37 (940@ 0136
necessary information and advice about nutrition I'do not know =3 21(12.5 {J°) 18(8 /‘:)) 39 (9.9 /Z) :
during pregnancy? Easy = 4 102 (60.7%) 144 (64%) 246 (62.6%)
Very Easy =5 34 (20.2%) 33 (14.7%) 67 (17%)
(Information Understanding) Very Difficult = 1 0(0%) 5(2.2%) 5(1.3%)
How difficult was it for you to understand Difficult = 2 18 (10.8%) 34 (15.2%) 52 (13.3%)
information from available sources on how to eat I do not know =3 23 (13.8%) 22 (9.9%) 45 (11.5%) 0.143
properly Easy =4 95 (56.9%) 132 (59.2%) 227 (58.2%)
during pregnancy? Very Easy =5 31 (18.6%) 30 (13.5%) 61 (15.6%)
; ) al Very Difficult = 1 6 (3.6%) 15 (6.7%) 21 (5.4%)
it (Ifi Orma,“‘;“ Appraisal) nich Difficult = 2 41 (24.6%) 78 (34.7%) 119 (30.4%)
, I:OW ifficult e it for you tﬁ k“"lw which | I do not know = 3 40 (24%) 39 (17.3%) 79 (20.2%) 0.036
information and advice age rea y valuable ant Easy =4 66 (3950/0) 76 (3380/0) 142 (3620/0)
true? Very Easy =5 14 (8.4%) 17 (7.6%) 31 (7.9%)
. o Very Difficult = 1 4(2.4%) 8 (3.6%) 12 (3.1%)
How dgﬁi‘i;ﬁ“@igﬁ‘tIg;;hsgg‘z;‘)use the Difficult = 2 39 (23.4%) 50 (22.2%) 89 (22.7%)
information and advice oﬁ received about I'donotknow =3 44 (26.3%) 20 (8.9%) 64 (16.3%) 0.031
e rition in yracﬁce, Easy = 4 68 (40.7%) 129 (57.3%) 197 (50.3%)
p ‘ Very Easy =5 12 (7.2%) 18 (8%) 30 (7.7%)
Very Difficult = 1 0 (0%) 3 (1.3%) 3(0.8%)
(Professional Help-Seeking) Difficult = 2 19 (11.4%) 26 (11.6%) 45 (11.5%)
How difficult was it for you to find professional Ido not know =3 46 (27.5%) 80 (35.7%) 126 (32.2%) 0.036
help regarding nutrition during pregnancy? Easy =4 76 (45.5%) 94 (42%) 170 (43.5%)
Very Easy =5 26 (15.6%) 21 (9.4%) 47 (12%)

Mann-Whitney test (L) was used with a significance level < 0.05.

3.7. Determinants of Nutritional Health Literacy

In Table 7, we can observe the subjective assessment of women'’s ability to obtain
the necessary information, understand it, assess its meaning, use it, and seek professional
help in correlation with the main variables. Statistically significant results can be observed
for the order of pregnancy, where women who were expecting their first child, despite
having higher nutritional knowledge, reported that it was more difficult for them to find
the necessary information (information acquisition), understand and appraise it. Similarly,
university-educated women with more nutritional knowledge reported that it was more
difficult for them to appraise information, use it, and seek professional help than lower-
educated women.
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Table 7. Nutritional health literacy scores of pregnant women participating in the nutritional health survey, April-May 2022 (n = 401).

. . . . Professional
Information Information Information Information Help- Overall
Variable Outcome Acquisition Sig. Understanding Sig. Appraisal Sig. Utilisation Sig. P Sig. Sig.
Seeking (5-25)
(1-5) (1-5) (1-5) (1-5)
(1-5)
<28 yo 40408 38409 31411 34410 3.6+09 18.0 + 3.7
Age >28 yo 38408 0.141 37409 0.249 31+11 0.880 3410 0.552 35409 0.354 175+ 3.6 0.496
) Pre-Uni 40+08 3.8+ 09 33+ 10 33+ 1.0 37409 18.0 + 3.3
Education University 3.8+ 09 0136 37+1.0 0143 30+1.1 0.036 34+1.0 0.031 35+ 09 0.036 174 +38 0192
. Prague 38+09 37+10 31411 34410 35409 174+ 36
City Pilsen 40408 0.067 39409 0.044 32411 0117 33+ 1.0 0.418 3.6+09 0524 18.0 4+ 3.4 0249
First 37409 36+ 10 3.0+ 1.1 33+ 1.0 35409 17.1+ 36
Pregnancy >Second 40+08 0.013 39+08 0.002 33+ 1.0 0.003 34410 0.613 36409 0203 182 + 35 0.003
<185 38+06 39407 3.0£09 33407 33407 173+ 2.1
18.5-24.9 39409 38+ 1.0 32411 34410 3.6+ 09 17.7 4 39
BMI 25-29.9 38408 0.657 37+09 0.465 29+12 0.542 33+1.0 0.906 34408 0319 17.1+35 0.637
30-34.9 39409 3.8+09 33+ 10 34+1.1 3.6+09 18.0 + 3.0
>35 38+08 35+ 1.0 31+10 34408 3.6+ 09 173 +3.1
UW and EO 38407 37408 31+10 34+08 35+08 173+ 26
BMI Level Nand O 39409 0224 38+09 0.341 31+11 0671 34410 0.683 3.6+09 0375 176 + 3.7 0346
No 39408 37+09 31411 3410 3609 177 £37
NCD Yes 38409 0.308 37+09 0.610 31411 0.913 34410 0.767 35408 0721 175 + 3.4 0.605
- No 39+08 38+08 32+11 35+ 1.0 35409 179437
Medicines Yes 39+ 09 0616 37+1.0 0492 31+1.1 0.573 33+1.0 0.049 35+ 09 0979 17.5+ 3.4 0438
‘ No 39408 37409 31411 34410 3.6+09 176 + 3.6
Alt. Diet Yes 39411 0572 37414 0722 35+13 0.234 33+ 1.1 0.775 34+10 0613 17.8+47 0679
Total 39408 37+09 31411 34410 35409 17.6 + 3.6

Mann-Whitney test (U) and Kruskal-Wallis test (H) were used with a significance level < 0.05. UW and EO = underweight and extremely obese. N and O = normal and obese.
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4. Discussion

The results of the study showed a low level of nutritional knowledge among Czech
pregnant women, with only 5% of women achieving more than 80% of correct answers.
These results could be comparable to a study where Lee et al. reported very similar
overall nutritional knowledge of pregnant women. Out of a group of 114 women, only
2% demonstrated a level of nutrition knowledge during pregnancy higher than 80% [23].
The results are therefore very similar to those of our study. The next level of assessment of
nutrition knowledge is problematic because there is no cutoff score that clearly delineates
the boundaries of each grade/level of nutrition knowledge. For this reason, studies usually
use similar scores to allow comparison of results [12].

Tests based on a total score usually require the use of proven methods. When assessing
nutritional knowledge, it is more meaningful to assess individual areas, as good knowledge
may be recorded in some, while bad knowledge may be noted in others [37]. For this
reason, and in line with other studies, our evaluation focused on the error rate of questions
with the lowest nutritional scores. Focusing on questions with the highest error rates can
help to identify areas where preventive interventions need to be strengthened.

In the studied population of pregnant women, the lowest knowledge was demon-
strated in the question asking about the types of fish with mercury content: 84% of women
answered incorrectly. At the same time, 87.8% of women correctly answered the question,
“How many times a week it is recommended for pregnant women to eat fish?”. The connection
between these two questions may point to the difficulty of using knowledge in practice.
Lee et al. also found women had limited knowledge of risky foods containing mercury [23].
The second question with the highest error rate was related to the promotion of dietary
iron absorption. During pregnancy, the need for iron is many times higher than the need
for other micronutrients [13,30]; 74.3% of women did not know that vitamin C supports the
absorption of iron from the diet. The questions on iron absorption were asked primarily to
test the level of nutritional knowledge in women at risk of low iron intake, which includes
those on alternative diets (vegetarianism, veganism). Due to the low number of these
women in the study population (2.5%), it was not possible to evaluate this fact. However,
the results surprisingly showed the absence of this knowledge in the majority of pregnant
women. This may be due to a lack of awareness of the increased need for iron in pregnancy
with little or no interest in this issue, even though at least 23.7% of women supplemented
with iron.

Knowledge of daily energy needs is very important for pregnant women, which is
one of the prerequisites for weight management; 73.8% of women did not answer correctly
which of the presented dishes contained 1500 kJ and 56.4% of women did not know by how
many k] the daily energy intake increased in the second and third trimesters. Additionally,
66.3% of women did not correctly state the optimal weight gain during pregnancy for
women who had a normal body weight at conception. Downs et al. also concluded in their
study that women did not have the necessary knowledge about the recommended weight
gain during pregnancy [13]. Shub et al. also confirmed in a study of 364 pregnant women
that women had limited knowledge about weight gain during pregnancy [38]. A systematic
review and meta-synthesis of qualitative research gathering evidence on the understanding,
perception, and evaluation of women’s optimal weight gain during pregnancy reported
that women were not aware of optimal weight gains during pregnancy [14].

The question about vitamin A and its need during pregnancy was difficult for most
women to answer. When asked whether its need is increased or decreased in pregnancy,
70% of women answered incorrectly. Similarly, low knowledge was evident for vitamin D.
In this study, 66.3% of women answered incorrectly on the importance of increased need in
pregnancy; 50.9% of women could not even identify the source of vitamin D in their diet.
Other studies on knowledge about vitamin D showed that 78.5% of women presented a
good knowledge [20].

Another very interesting finding was on the use of folic acid during pregnancy. Even
though 88.8% of women knew when to start taking folic acid, 60.8% of women did not know
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the recommended daily intake and 56.6% of women did not know the reason for taking
folic acid in pregnancy. The same difficulty was encountered in a study of 150 women in
New South Wales, Australia, which found that most women in the study population did
not know the reason for taking folic acid or the adequate recommended daily intake of folic
acid and iodine from food and supplements during pregnancy [39]. Different results were
found in an Iranian cross-sectional study of 265 women, which found good knowledge
of folic acid use during pregnancy and that only 34.1% of women expressed negative
attitudes towards its use [26]. Other similar studies also demonstrate the lack of nutritional
knowledge of pregnant women regarding folic acid intake [25].

The results of the assessment of nutritional knowledge showed the absence of knowl-
edge of pregnant women in important areas of nutritional recommendations. It is important
for pregnant women to strengthen their knowledge on recommended energy intake during
pregnancy, optimal weight gain, and in terms of micronutrients, especially knowledge
about the use of folic acid. The results indicate difficulties with using information in practice,
and women often did not know the reason for specific nutritional recommendations.

The factor of level of education proved to be a very strong factor related to the level of
nutritional knowledge, where university-educated women had a higher level of nutritional
knowledge than other women with a lower level of education. In our sample, 57.4% of
women were university educated, which could have influenced the results due to the low
proportion of women with the lowest education in the sample. The bigger proportion of
university-educated women in this study could be explained by their higher willingness to
fill in the questionnaire. For the investigation, we also chose large cities where universities
are represented, and it could be thus assumed many educated women would live there.

The group of women was divided into two groups according to the age of first-time
mothers, which in the Czech Republic is 28 years. The difference between the level of
nutritional knowledge of women aged < 28 years and older women was investigated. The
reason for dividing the group by age was the assumption that first-time mothers may have
a higher level of nutritional knowledge. The results, however, showed a higher level of
nutritional knowledge of women older than 28 years, but it was not statistically significant.
The assumption of a higher level of nutritional knowledge according to the national average
age of first-time mothers was wrong. In our group of women, the average age of first-time
mothers was 30.4 years, which may be related to the high proportion of university-educated
women who have children at a later age than the national average. Regarding women’s
age, these results are consistent with the studies mentioned above, where younger women
demonstrated lower levels of nutritional knowledge.

Women’s weight at the beginning of pregnancy has become the subject of many expert
discussions and is very important for the health of both the woman and the foetus. If a
woman’s weight at conception is not optimal, the woman must be aware of the possible
risks and, above all, the energy value of the diet and optimal weight gain [11,40].

Statistical relationships between the level of nutritional knowledge and women'’s
weight at the beginning of pregnancy have been demonstrated. Underweight and extremely
obese women showed lower knowledge than other women. The problem is found in the
lower level of education of these risk groups in the issue of recommending energy intake
in the second and third trimesters (p = 0.014). In this regard, it is desirable that especially
at risk groups of women have sufficient knowledge about the optimal increase in energy
requirements for proper weight gain during pregnancy.

In a survey of Scottish women were pregnant women recruited from a cohort study
of severely obese pregnant women. Severely obese pregnant women in this study also
had lower scores on general nutrition knowledge than the group with normal weight. The
results remained significant after controlling for education level [41]. Education should be
aimed especially at women who do not have a normal body weight at the beginning of
pregnancy and they should be consistently educated about appropriate energy intake and
optimal weight gain during pregnancy.
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Our results showed a higher level of nutritional knowledge of first-time mothers
compared to that of women with more children. It was hypothesised that there might
be a significant relationship between pregnancy order and level of nutritional knowl-
edge. These women may have more time to educate themselves or perceive a higher
degree of responsibility for the optimal course of pregnancy. Indeed, primiparous women
demonstrated a higher level of knowledge in the area of food safety (mercury content in fish
(p = 0.011), risks associated with Listeria monocytogenes (p = 0.003) and risks of this bacterium
to the foetus (p = 0.01). This assumption thus may be correct.

A cross-sectional study from Ghana found satisfactory knowledge of food risks among
pregnant women but suggested that food safety knowledge may not be associated with
appropriate nutritional behaviour [42]. In this study, the following factors were observed
in relation to the level of nutritional knowledge of pregnant women: age, level of educa-
tion, city, pregnancy order, body mass index (BMI), noncommunicable diseases (NCDs),
medications and supplements, and alternative diet. Statistical significance was found for
the following factors: education (p < 0.001), city (p < 0.001), pregnancy order (p = 0.041),
BMI (p = 0.024), and NCDs (p = 0.044).

Our study demonstrated a higher nutritional knowledge score among women with
higher education compared to other groups of women. The factor of the place of data col-
lection is debatable, as it was a question of large cities with a high proportion of university-
educated respondents, and the connection of this result is not entirely clear. According
to the national survey from 2021, the population level of university education was 18.7%,
the highest concentration was in Prague (35.9%), and lower percentage was in Pilsen
(14.5%) [43]. The sample presented included a higher percentage of university- educated
people overall (57.4%), of which 44.9% were in Prague and 12.5% in Pilsen. The first preg-
nancy was found to be significant when women demonstrated a higher level of nutritional
knowledge. Very interesting was the finding on BMI, where women with underweight
and extreme obesity turned out to be very risky groups. These women should be given
significant care as part of prevention, as there is a risk of harming the health of both the
woman and the child from incorrect nutritional behaviour during pregnancy. The presence
of disease was also found to be a statistically significant factor. Here we can assume a
higher level of education of women by health professionals due to the existence of health
problems, as well as a possibly higher interest of women in their health and the health of
their children [44].

In the field of research, we do not find many studies to compare with our results.
We can compare the results from the Istanbul study on a sample of 736 pregnant women,
which showed a relationship between the age of the women and the level of nutritional
knowledge. Women aged < 18 years presented the lowest level of knowledge compared to
the other age groups, 25-29 years, 30-34 years, and >35 years. In this study, high school
graduates had higher scores of nutritional knowledge than primary school graduates, and
finally, the order of pregnancy emerged as significant, with women in their first pregnancy
having higher nutritional knowledge scores than those with more than five pregnancies.
BMI was not a statistically significant factor in this study [18]. The results are consistent
with our study when considering the factors of age, education, and pregnancy order. Unlike
in this study, BMI was proven to be a statistically significant factor in our study.

In contrast, a cross-sectional study assessing the nutritional knowledge of pregnant
women according to the Australian Dietary Guidelines confirmed significant demographic
differences in nutritional knowledge scores. Multiple regression analysis confirmed signifi-
cant independent effects of education level, income, age, stage of pregnancy, language, and
health/nutrition qualifications on respondents’ nutritional knowledge scores [12].

Some studies focus on isolated knowledge of nutrition in conjunction with sociodemo-
graphic data of pregnant women. A Turkish study investigated the knowledge of iodine
in 150 pregnant women aged 19 to 45 in relation to the sociodemographic characteristics
of the study participants. Only 68% of women knew that iodine deficiency could have
serious consequences during pregnancy. Knowledge was significantly associated with the
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level of education (p < 0.001), but women'’s age, trimester, and parity were statistically
insignificant [45].

Assessing the influence of sociodemographics and other factors on nutritional knowl-
edge is very important from the point of view of searching for risk groups of pregnant
women on whom preventive and intervention strategies should focus.

This study assessed the ability of women with higher education and women with
less education to obtain, use, and recognise valuable information, and the difficulty of
seeking professional help. Responses were compared between women with a university
and non-university education. Only statistically significant items were assessed. These
abilities correspond to health literacy, and nutritional knowledge is one of the cornerstones
of health literacy, which represents the ability to acquire, understand, and use information
that ultimately leads to an increase in one’s own influence on the quality of health. Nutri-
tional knowledge itself will not completely influence an individual’s behaviour, but it can
significantly shape their attitudes, which can be reflected in a person’s actions [46].

From the results, we can conclude that women who demonstrated a higher level of
knowledge in the study could think more about where to find valuable information, think
more about its use in practice, etc., compared to women who demonstrated a lower level
of knowledge.

4.1. Limitations

A limitation of the study was the inability to ensure an equal distribution of the group
in terms of education. The tertiary level of education predominated, which limits the
generalisation of the results. This can be explained by the greater interest of women with
higher education in this issue and, thus, their willingness to complete the questionnaire. A
limit was also maternity hospitals in large cities, where there may be a higher concentration
of university-educated women. Another limitation could be the questionnaire’s scope and
the questions’ difficulty. Another limitation may have been guessing responses, although
each question was provided with a “do not know” option.

4.2. Strengths

This study is the first to be conducted in the Czech Republic. So far, this topic has not
been addressed. The harvested sample has an optimal size and decent representativeness.
The selection of a group of women in the third trimester of pregnancy reflected all the
knowledge gained during pregnancy. This heterogeneous sample allowed for subgroup
analysis across education level, BMI, and pregnancy order, among other factors. Finally, the
current study highlighted the problem of nutritional knowledge of pregnant women and
the absence and limited availability of expert and evidence-based recommendations. We
appeal to all interested parties to continue to address this situation, as this issue is currently
greatly underestimated in the Czech Republic.

4.3. Implications

The results of this study point to the need to appeal to professionals and politicians to
raise awareness about the need for changes that can lead to an increase in the level of nutri-
tional knowledge of pregnant women. This issue appears to be severely underestimated
at present because of the potential impact on pregnant woman'’s health and children’s
health in the future. So, in the future, it is essential to focus on constantly improving the
level of nutritional knowledge and nutritional literacy. One of the objectives of national
health policy should be nationwide primary prevention, which should already be aimed
at the young generation, as prenatal interventions often come at a time when they are not
effective to a sufficient degree. Pre-conception care and preparation for parenthood should
be an obvious part of not only health care but also the education system in any developed
society. Attention needs to be focused on increasing the level of education of pregnant
women on nutritional recommendations and making them available, for example, through
the portals of the Ministry of Health or professional societies. Awareness of the importance
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of dietary recommendations should be strengthened by developing effective campaigns
and national programs aimed at the target group of women. Healthcare providers should
be the first and reliable source of nutritional information, interprofessional cooperation
should be strengthened, and free care by dietitians should be increased. Last but not least,
regular measurement and evaluation of the level of nutritional knowledge of pregnant
women should be ensured and a validated tool should be developed at national level for
this regular measurement and evaluation.

The need for regular measurement and evaluation of pregnant women’s nutritional
knowledge level must be emphasised and continued. Knowing the level of knowledge is
a prerequisite for effective prevention, which includes the development of effective and
comprehensible nutrition-based recommendations that can target areas of concern and help
in effectively developing campaigns and programs aimed at target groups.

5. Conclusions

The study’s results showed low nutritional knowledge among Czech pregnant women:
only 5% of women demonstrated knowledge above 80%. Lack of knowledge was demon-
strated in key areas such as optimal energy intake, optimal weight gain, and micronutri-
ents. Women found it difficult to understand the meaning of the recommendations and
their use in practice. Level of education (p < 0.001), city (p < 0.001), order of pregnancy
(p = 0.041), BMI (p = 0.024), and NCDs (p = 0.044) were statistically significant factors. For
targeted prevention, it is necessary to continue to measure and evaluate the level of internal
knowledge. Nutritional education should therefore increase the level of knowledge in the
areas mentioned above, which may lead to changes in inappropriate eating habits and
support the adoption of healthy eating habits.
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