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Summary. Introduction: Nutritionally balanced nutrition assessment, mothers’ nutrition motivation, and healthy nutrition 
information are among the factors that affect infants. Thus, it is possible to shed light on the attempts to reach information 
in healthy nutrition guides among pregnant women. Aim: The aim of our study was to evaluate the nutritional habits and 
healthy nutrition knowledge levels of pregnant women. It was aimed to evaluate whether pregnant women should be included 
in high quality nutrition programs. Methods: Our study was performed with volunteer 338 pregnant women who presented to 
Trakya University obstetrics clinic in March 2018- April 2019. Sociodemographic characteristics were recorded. The General 
Knowledge Nutrition Questionnaire (GNKQ) was used in our study. Results: The differences in GKNQ scores for the preg-
nant women in our study were evaluated for the four sections and total scores. For the first section, dietary recommendations, 
the mean was score was 9.66. For the second section (sources of nutrients), the mean score was 32.92. For the third section 
(choosing everyday foods), the mean sore was 6.23, and for the fourth section (diet-disease relationships), the mean score was 
10.24. The mean total score was 59.10. It was seen that most of the pregnant women had not received adequate nutrition 
education before or during pregnancy. It was observed that some of the pregnant women participated in our study because of 
the threat of preterm labor and / or premature membrane rupture. 3.84% were found to have preterm history. When evalu-
ated with the GNKQ scale, those with a history of EMR were under investigation and treatment due to the threat of preterm 
labor. In our study, it was seen that patients who were interned in the ward because of gestational hypertension, preeclampsia, 
and eclampsia GNKQ scores were lower than in the other patients. This result suggests that nutrition may have an effect on 
the complications of pregnancy. Unfortunately, although women reported positive changes in lifestyles during pregnancy, it 
was shown that their dietary intake and knowledge did not meet the recommended nutrient intake for pregnancy. Discussion: 
Considering that diet behavior is very complex, attempts to understand this in terms of nutritional knowledge in pregnant 
women should start with a clear understanding of awareness. Furthermore, they had a wide range of information, but the 
correct information was not on a systematic basis. Pregnancy is a life event that triggers a long-term review of nutritional 
problems. It is important for health professionals to realize that pregnancy is one of the unique opportunities for women to be 
informed about nutrition. There is a need for greater emphasis on nutritional counseling and education in order to optimize 
the quality of nutritional habits of pregnant women. Training and forms should be put into practical use for pregnant women. 
Conclusion: Our findings show that evaluating pregnant women with the GNKQ and providing nutritional education will be 
beneficial on pregnancy outcomes. This study showed that pregnant women had limited knowledge about balanced nutrition 
rules. It’s necessary to increase effective nutrition programs and campaigns for pregnant women. Babies should be provided 
with a healthy start to life and routine nutrition counseling should be promoted as part of pregnancy care.
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O r i g i n a l  a r t i c l e

Introduction

Nutritionally balanced nutrition assessment, 
mothers’ nutrition motivation, and healthy nutrition 

information are among the factors that affect infants. 
Increased weight gain during pregnancy, macrosomia, 
leads to an increase in the risk of glucose intolerance 
and cesarean section (1). Insufficient folic acid and 
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iodine intake cause preventable birth defects and fe-
tal cognitive problems. Low quality of maternal diet 
increases the risk of premature birth. Poor maternal 
nutrition in pregnancy, impaired glucose tolerance, 
and dyslipidemia may cause increased systemic arte-
rial pressure (2). Fetus exposure to maternal obesity, 
diabetes, and systemic hypertension may increase the 
risk of developing obesity and chronic diseases in later 
ages. Knowledge of the benefits of some basic nutri-
ents such as omega 3 fatty acids and nutrient sources, 
and deficiencies of nutrients and vitamins and mineral 
(e.g. iodine, iron) in pregnant women needs to be in-
creased (3, 4).

Dietary behaviors during pregnancy are influ-
enced by a complex set of factors related to the in-
dividual and their environment, including physiologic 
developments. These sociodemographic features, pre-
pregnancy body mass index (BMI), nausea and vom-
iting during pregnancy, and the effects of the com-
munity, especially the family elders, shape women’s 
knowledge and attitudes during pregnancy. Pregnancy 
gestational diabetes, gestational hypertension, hy-
peremesis gravidarum, and gastro-esophageal reflux 
can affect the nutritional profiles of pregnant women 
(1). There are differences in the motivation of preg-
nant women and their attitudes towards healthy nutri-
tion. Some women see pregnancy as a turning point 
towards a healthy diet, while others regard it as a break 
for healthy nutrition (5).

The level of relationship between the knowledge 
and awareness level of pregnant women and their 
compliance with dietary rules should be determined. 
Thus, it is possible to shed light on the attempts to 
reach information in healthy nutrition guides among 
pregnant women and to improve the nutrition quality 
in their daily lives. In order to support the safe, healthy, 
and balanced nutrition of women during pregnancy, it 
is important to have an idea about factors that affect 
their dietary behaviors.

The aim of our study was to evaluate the nutri-
tional habits and healthy nutrition knowledge levels 
of pregnant women. It was aimed to evaluate whether 
pregnant women should be included in high quality 
nutrition programs.

Methods

Our study was performed with volunteer pregnant 
women who presented to Trakya University obstetrics 
clinic for routine pregnancy checks. Written informed 
consent was obtained from each pregnant woman. A 
number of specific questions were included in the first 
part of the questionnaire to characterize the participants.

The study was conducted between March 2018 
and May 2019 in Trakya University Women’s Diseases 
and Obstetrics Clinic. 

Additional disease information, gestational week, 
sociodemographic characteristics, and some informa-
tion about pregnancies (how many weeks of gestation, 
how many pregnancies) were recorded.

The General Knowledge Nutrition Question-
naire (GNKQ) was used in our study, whose validity 
and reliability have been proven in the literature (6). 
The GNKQ represents a more comprehensive as-
sessment of nutritional information than is generally 
achieved. It is a reliable and valid survey to provide a 
quality measurement of nutritional information. This 
tool helps to identify the weak areas of people in the 
understanding of healthy eating. It also provides useful 
data to examine the relationship between nutritional 
information and diet behavior. The scale is useful for 
individuals in food selection research, providing a clear 
understanding of the relationship between knowledge 
and behavior. The GNKQ is also a useful tool for iden-
tifying gaps in nutritional knowledge of societies and 
for evaluating the success of health education cam-
paigns thanks to the wide scope of the scale. The fact 
that this valuable test is based on a large number of 
scientific studies makes it more powerful (7,8).

The GNKQ was administered to pregnant wom-
en under the guidance of the responsible researcher. In 
the study, the GNKQ evaluates nutritional profiles and 
nutritional knowledge levels and includes 135 items 
covering four nutritional information areas; (i) aware-
ness of current dietary recommendations (11 items), 
(ii) food sources and nutrient information (73 items), 
(iii) ability to select daily foods (7 items), and (iv) die-
tary-disease relationships knowledge level assessment 
(44 items) (6,7). These four areas underlie the basic 
considerations of acquisition behavior.

Using the GNKQ, “Do people know what the ex-
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isting expert dietary recommendations are?”, “Do they 
know which foods provide the nutrients specified in 
the experts’ recommendations?”, Are they aware of the 
health effects of eating or not eating certain foods?” 
were examined in the pregnant women.

For the 4 main areas, knowledge subscales and 
general nutritional knowledge scores were calculated. 
The raw data obtained from the responses of each par-
ticipant were coded numerically. The answers were also 
translated to 1 and 0 for correct and incorrect answers, 
respectively.

Pregnant women with hyperemesis gravidarum, 
ectopic pregnancy, missed abortion, gestational troph-
oblastic diseases, and incomplete and complete abor-
tion were excluded from the study. Pregnant women 
with special diets (patients with diabetes or those with 
special diet-regulated chronic diseases) were excluded 
from the study.

In order to protect and improve the health of both 
the mother and the baby, we tried to determine defi-
ciencies in order to increase the awareness of balanced 
nutrition.

Ethical consideration
Ethics committee approval for this study was ob-

tained from Trakya University Ethical Committee of 
Scientific Research (Decision number: 2019.02.26-
21). Written informed consent was obtained from 
each participant of the study.

Data analysis
All statistical analyses were performed using the 

IBM SPSS 21.0 package program. The non-paramet-

ric Mann-Whitney U test was used for group compar-
isons. The data were evaluated using appropriate de-
scriptive statistics. Median, minimum, and maximum 
were calculated as descriptive statistics. Mean and 
standard deviation are used for descriptive statistics of 
quantitative variables and percentage and frequency 
are used for qualitative variables. Significance value (p) 
for all statistical analyses was defined as 0.05.

Results

Three hundred sixty-nine volunteer pregnant 
women participated in our study. However, 31 preg-
nant women were excluded from the evaluated group 
because they did not fully answer the questions. The 
study was completed with 338 pregnant women. The 
ages of the women ranged between 18 and 41 years.

The differences in GKNQ scores for the preg-
nant women in our study were evaluated for the four 
sections and total scores. For the first section, dietary 
recommendations, the mean was score was 9.66±1.60 
(mean±standart deviation). For the second section 
(sources of nutrients), the mean score was 32.92±8.03). 
For the third section (choosing everyday foods), the 
mean sore was 6.23±4.51, and for the fourth sec-
tion (diet-disease relationships), the mean score was 
10.24±4.51. The mean total score was 59.10±10.77. 

Fifty-four (15.97%) of the pregnant women in 
our study stated that they received diet training from 
family physicians during pregnancy checks. There was 
no statistically significant difference between GNKQ 
scale total score and sub-scores for 284 (84.02%) preg-

Table 1. GNKQ scores for all pregnant women and evaluation of nutritional education 

GNKQ scores All pregnant women  
N= 338

According to taken nutritional education (NE)  
(at least 3 hours/ One month)

NE - (n= 284) NE + (n=54) P

Knowledge section (max score) Mean±SD Mean±SD Mean±SD

1. Section: Dietary recommendations 9.66 1.60 9.65 1.62 9.74 1.50 0.719

2. Section: Sources of nutrients 32.92 8.03 33.24 7.87 31.25 8.69 0.096

3. Section: Choosing everyday foods 6.23 2.09 6.22 2.15 6.25 1.75 0.922

4. Section: Diet-disease relationships 10.24 4.51 10.32 4.46 9.83 4.77 0.465

Total 59.10 10.77 59.45 10.76 57.27 10.74 0.174

*SD: Standart Deviation
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nant women who had not diet education, and among 
the pregnant women who had diet education (p=0.174) 
(Table 1). It was thought that the pregnant women 
who were given diet education during pregnancy did 
not benefit from it enough. It was seen that most of the 
pregnant women had not received adequate nutrition 
education before or during pregnancy.

Of the pregnant women, 57 (16.86%) were in the 
first trimester, 65 (19.23%) were in the second, and 
216 (63.90%) were in the third trimester. There was 
no significant difference between the scores obtained 
from the GNKQ according to the number of pregnant 
women. One hundred thirteen (33.43%) pregnant 
women were primiparous, and 225 (66.56%) were 
multiparous. There were differences between those 
with a 2nd pregnancy and those with 3 or more preg-
nancies. The GNKQ total score (p=0.014), sub-scores, 
section 1 (dietary recommendations) (p=0.048), sec-
tion 2 (sources of nutrients) (p=0.008) were statisti-
cally different for the second and third trimester. As 
the pregnancy experience increased, it was observed 
that the women took more care of their diet (Table 2).

Considering the number of living children, 143 

(42.30%) pregnant women had no children, 120 
(35.50%) were pregnant women with 1 child, and 75 
(22.8%) participants had more than 2 children. As the 
number of surviving children increased, the scores of 
mothers who were thought to have increased moth-
erhood experience tended to increase in the GNKQ, 
but the difference was not statistically significant 
(p=0.066) (Table 3).

It was observed that some of the pregnant women 
participated in our study because of the threat of pre-
term labor and / or premature membrane rupture. The 
difference between pregnant women without these 
symptoms in our study was examined. Thirteen (3.84%) 
were found to have early membrane rupture (EMR) and 
preterm history. When evaluated with the GNKQ scale, 
those with a history of EMR were under investigation 
and treatment due to the threat of preterm labor. Al-
though it was observed that the GNKQ total score and 
the sources of nutrients, choosing everyday foods, and 
diet-disease relationships tended to get lower scores, 
there was not statistical significance between them (Ta-
ble 4). In our study, it was seen that patients who were 
interned in the ward because of gestational hyperten-

Table 2. GNKQ scores according to trimesters and number of pregnancies

Parameters Trimester Number of pregnancies

1
n=57

(16.86%)

2
n=65

(19.23%)

3
n=216

(63.90%)

p 1
n=113

2
n=109

3
n=116

p

Knowledge section (max score) Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD
1. Section: Dietary recommendations 9.28 2.10 9.75 1.71 9.74 14.02 0.135 9.53 1.73 9.49 1.75 9.96 1.26 0.048*
2. Section: Sources of nutrients 33.61 8.52 33.06 8.54 32.70 7.76 0.744 34.15 7.97 31.01 7.78 33.52 8.05 0.008*
3. Section: Choosing everyday foods 5.63 2.24 6.33 1.77 6.36 2.12 0.059 6.20 2.08 6.26 2.06 6.23 2.15 0.976
4. Section: Diet-disease relationships 10.87 4.46 10.29 4.33 10.29 4.53 0.255 10.56 4.55 9.77 4.41 10.37 4.56 0.391
Total 59.57 11.57 58.69 10.72 59.10 10.61 0.903 60.46 10.80 56.64 10.02 60.10 11.10 0.014*

Table 3. GNKQ scores according to the number of children

Parameters Number of living children n (%)

0
n=143 (42.30%)

1
n=120 (35.50%)

2
n=59 (17.45%)

≥3
n=16 (4.73%)

p

Knowledge section (max score) Mean±SD Mean±SD Mean±SD Mean±SD 

1. Section: Dietary recommendations 9.54 1.70 9.57 1.75 10.11 1.03 9.81 0.98 0.111

2. Section: Sources of nutrients 33.53 8.10 31.73 8.10 33.79 8.28 33.25 4.85 0.242

3. Section: Choosing everyday foods 6.27 1.92 6.10 2.24 6.32 2.20 6.50 2.16 0.841

4. Section: Diet-disease relationships 10.57 4.52 10.98 4.26 10.98 4.26 9.25 4.21 0.145

Total 59.93 10.25 57.12 11.56 61.22 10.58 10.24 4.51 0.066
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sion, preeclampsia, and eclampsia GNKQ scores were 
lower than in the other patients (p<0.001). 

When the pregnant women were asked as to 
whether they received regular ≥400 mcg / day folate 
from the first month of pregnancy, it was observed that 
those with regular folate intake had higher GNKQ 
scores (p<0.001). As the level of knowledge in the di-
rection of healthy nutrition increased, the use of folic 

acid for the protection of fetal health was increased. 
When pregnant women are evaluated according to the 
duration of hospitalization, there was a significant dif-
ference between GNKQ the total scores of patients 
who were hospitalized for more than 3 days and those 
hospitalized for 3 days or less (p<0.001) (Table 5).

Some parameters of the sociodemographic charac-
teristics of the pregnant women in our study were exam-

Table 4. GNKQ scores according to risk of preterm labor / premature membrane rupture / Preeclampsia / Gestational Hypertension

Parameters Risk of preterm labor (TPL)/  
Premature membrane rupture (PMR)

Preeclampsia /or Eclampsia /  
or Gestational hypertension (PEG)

TPL (-)
PMR (-)

n=246

TPL (+)
PMR (-)

n=77

TPL (+)
PMR (+)

n=13

p PEG (-)
n=281

PEG (+)
n=57

p

Knowledge section (max score) Mean SD Mean SD Mean SD Mean SD Mean SD

1. Section: Dietary recommendations 9.71 1.61 9.36 1.64 10.38 0.86 0.061 9.72 1.56 9.38 1.78 0.145

2. Section: Sources of nutrients 33.31 8.01 32.05 7.99 29.92 8.19 0.193 33.65 8.21 29.33 5.95 <0.001*

3. Section: Choosing everyday foods 6.32 1.99 5.96 2.47 6.07 1.55 0.410 6.45 2.02 5.14 2.13 <0.001*

4. Section: Diet-disease relationships 10.34 4.35 9.84 4.93 9.84 4.91 0.662 10.69 4.48 8.03 3.95 <0.001*

Total 59.74 10.39 57.22 11.91 56.23 8.81 0.125 60.56 10.45 51.89 9.37 <0.001*

*Risk of preterm labor (TPL)/ Premature membrane rupture (PMR)
* Preeclampsia /or  Eclampsia / or Gestational hypertension (PEG)

Table 5. GNKQ scores and pregnancy outcomes and folate intakes 

Parameters Hospitalization time  Folate Intake (FI) (at least 400 mcg/ a day)

> 3 day (n=132) ≤ 3 day (n=206) p FI - (n=108) FI + (n=230) p

Knowledge section (max score) Mean SD Mean SD Mean SD Mean SD

1. Section: Dietary recommendations 9.14 1.83 10.00 1.34 P<0.001* 9.05 1.73 9.95 1.45 <0.001*

2. Section: Sources of nutrients 30.25 6.21 34.64 8.59 P<0.001* 28.3 5.43 35.06 8.17 <0.001*

3. Section: Choosing everyday foods 6.01 2.18 6.37 2.03 P=0.125 5.77 2.14 6.44 2.04 0.006*

4. Section: Diet-disease relationships 8.47 4.07 11.37 4.41 P<0.001* 7.90 3.93 11.34 4.34 <0.001*

Total 53.96 8.24 62.40 10.92 P<0.001* 51.22 6.79 62.80 10.30 <0.001*

*Statistical significance

Table 6. GNKQ scores and pregnant women in sociodemographic parameters
Parameters Profession  / Job Graduation degree

Housewife 
(n=217)

Employee
(n=67)

White-
collar
(n=54)

p Elementary 
education
(n=132)

Secondary 
education
(n=137)

Undergraduate 
/ Graduate

(n= 69)

p

Knowledge section (max score) Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
1. Section: Dietary recommendations 9.83 1.40 9.20 2.14 9.57 1.49 0.018* 9.78 1.33 9.48 1.92 9.81 1.35 0.235
2. Section: Sources of nutrients 32.99 8.01 32.16 7.80 33.61 8.43 0.604 30.71 6.77 34.00 8.45 35.02 8.49 <0.001*
3. Section: Choosing everyday foods 6.17 2.13 6.41 1.93 6.25 2.14 0.698 6.19 2.21 6.21 2.07 6.34 1.94 0.879
4. Section: Diet-disease relationships 10.29 4.36 9.13 4.43 11.42 4.91 0.020* 9.99 4.47 9.67 4.37 11.85 4.52 0.030*
Total 59.29 10.62 57.07 10.18 60.87 11.83 0.142 56.68 8.83 59.45 11.69 63.04 11.12 <0.001*
*Statistical significance
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ined. The number of pregnant women with an under-
graduate or above degree was 69 (20.41%); the number 
of pregnant women in the secondary education range 
was 137 (40.53%); the number of pregnant women in 
the primer education was 132 (39.05%). GNKQ total 
score (p<0.001), diet of disease (section 2) (p<0.001) and 
diet-disease relationships (section 4) (p=0.030) subscale 
scores increased as the range increased. Simply having 
more education was an important factor regarding high 
diet knowledge. Having well job was also important fac-
tor for well being in dietary recommendations (p=0.018) 
and diet-disease relationships (p=0.020) (Table 6).

The pregnant women were divided into three 
groups according to their education level. As the level 

of education increased, it was observed that GNKQ 
scores increased. In this study, it was observed that, es-
pecially the third sub-section (diet foods) and fourth 
sub-section (diet-disease relationships) affected the 
feeding habits of pregnant women. When the family 
structure was questioned, pregnant women living in 
the nuclear family; GNKQ total scores were higher in 
the extended family (Table 7).

The women were asked about where they learned 
the information about their nutrition. Only 104 
(30.76%) of the pregnant women had received infor-
mation from health personnel. Most of the media re-
ported that they received information from the media 
(46.15%). Only the difference between the scores ob-

Table 7. GNKQ scores and husband’s profession and family structure for the pregnant women

Parameters Husbands profession Family structure for pregnant women

Self- 
employed 
(n=125)

Employee 
(n=154)

White-
collar 
(n=59)

p Nuclear  
family 

(n=295)

Extended  
family 
(n= 43)

p

Knowledge section (max score) Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

1. Section: Dietary recommendations 9.64 1.61 9.57 1.73 9.96 1.14 0.272 9.66 1.60 9.69 1.61 0.899

2. Section: Sources of nutrients 32.27 7.54 32.72 8.18 34.84 8.46 0.116 33.36 8.17 29.93 6.24 0.009*

3. Section: Choosing everyday foods 5.63 2.11 6.65 1.96 6.40 2.12 <0.001* 6.20 2.03 6.46 2.49 0.440

4. Section: Diet-disease relationships 9.40 4.30 10.62 4.81 11.05 3.86 0.025* 10.34 4.52 9.58 4.40 0.302

Total 56.95 10.34 59.64 10.92 62.27 10.46 0.005* 59.60 11.01 55.67 8.21 0.025*

Table 8. Where the pregnant women heard their diet knowledge before today

Parameters TV. Radio 
(n=156)

Health professionals 
(n=104)

Web pages 
(n=52)

Book. Journal 
(n=26)

p

Knowledge section (max score) Mean±SD Mean±SD Mean±SD Mean±SD

1. Section: Dietary recommendations 9.60 1.55 9.97 1.38 9.57 1.90 9.00 1.89 0.035*

2. Section: Sources of nutrients 33.15 7.74 32.93 8.54 33.00 7.87 31.42 8.23 0.793

3. Section: Choosing everyday foods 6.24 2.20 6.20 1.91 6.19 2.21 6.38 2.02 0.981

4. Section: Diet-disease relationships 9.93 4.43 10.74 4.71 10.28 4.46 10.03 4.24 0.565

Total  338 9.66 1.60 32.92 8.03 6.23 2.09 10.24 4.51 0.615

*Statical significance

Table 9. Pregnant women’s age, Body Mass Index (BMI), and p scores
Parameters Mean Median SD Min Max P

1. Section:  
Dietary  

recommendations

2. Section:  
Sources of 
nutrients

3. Section: 
Choosing  

everyday foods

4. Section:  
Diet-disease 
relationship

Total

Age 30.09 30.50 5.95 18 41 0.028 0.155 0.992 <0.001* 0.001*

BMI 25.77 27.16 8.64 18.24 45.52 0.661 0.141 0.926 0.955 0.235

*Statical significance
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tained from the dietary recommendations was signifi-
cant (p=0.035) (Table 8).

In our study, the difference between age and 
GNKQ scores was significant, and as the age increased, 
the scores of the age group increased and the knowl-
edge and awareness levels of the young women started 
to reach better levels (p=0.001). When pre-pregnancy 
BMIs (before pregnancy) were questioned, no signifi-
cant difference was found between the GNKQ scores, 
suggesting that women of conception age do not have 
adequate nutritional education and are unable to regu-
late their lives (Table 9).

Discussion

Considering that diet behavior is very complex, 
attempts to understand this in terms of nutritional 
knowledge in pregnant women should start with a clear 
understanding of awareness. Pregnant women tended 
to focus on a particular area of knowledge, such as fat 
or cholesterol. Furthermore, they had a wide range of 
information, but the correct information was not on 
a systematic basis. These criteria provide a different 
perspective to research results in pregnant women by 
looking at the information-behavior relationship in 
the field of nutrition.

Studies have shown that having good nutrition 
knowledge and showing a positive attitude with a 
healthy diet does not always result in high diet qual-
ity (8-10). Our study also found that pregnant wom-
en were well fed and received nutritional education. 
However, when evaluated using the GNKQ, they were 
not able to achieve high scores. In order for future 
generations to be healthy, systematic training should 
be planned to increase the knowledge and awareness 
levels of pregnant women about diet. Due to potential 
health risks, it is important that women comply with 
the principles of healthy nutrition during pregnancy. 
Unfortunately, although women reported positive 
changes in lifestyles during pregnancy, it was shown 
that their dietary intake and knowledge did not meet 
the recommended food and nutrient intake for preg-
nancy.

The highest scores were achieved in the first sec-
tion of the GNKQ (dietary recommendations) in pre-

vious studies (9,10). In our study, it was also observed 
that the pregnant women obtained the highest score in 
the first part. They answered most commonly; ‘Which 
of these breads contain the most vitamins and miner-
als? The women in our study results most commonly 
answered: ‘wholegrain.’

In the literature, studies on the intake of fruits, 
vegetables, iron, and sodium found that the partici-
pants had sufficient knowledge (11, 12). In our study, 
pregnant women stated that they had increased the 
intake of fruits, vegetables, and iron for healthy eat-
ing habits, and that they had reduced the intake of 
fat and salt. However, their knowledge of meat con-
sumption, vitamin D intake, and glucose consump-
tion was not sufficient. The findings suggest that these 
nutrients should be targeted in future interventions 
in this population. Nutritional information is among 
the determinants that increase the quality of diet (12-
14). Positive attitudes towards healthy nutrition are 
constantly associated with high dietary quality. In our 
study, diet quality was higher in pregnant women with 
good nutritional information. The family may have a 
positive effect on eating habits with regard to develop-
ing healthy dietary habits among women in societies.

Pregnancy is a life event that triggers a long-term 
review of nutritional problems. Factors that can fol-
low the trimesters in pregnancy and affect the nutri-
tional awareness among these passages were evaluated 
in previous studies. However, the practical or clinical 
effects of differences in nutritional awareness have not 
been established (15-17). In addition, a recent Aus-
tralian study showed that diet quality decreased as 
pregnancy progressed (18). In our study, the nutrition 
information level did not increase with the pregnancy 
trimester. The GNKQ scores tended to decrease as 
the pregnancy progressed. Besides, in our study, it was 
evaluated according to the number of pregnancies be-
tween pregnant women. Although there was a statisti-
cally significant difference between the GNKQ total 
scores (p=0.014), it has not been determined that there 
was a practical and clinical effect.

It is important for health professionals to realize 
that pregnancy is one of the unique opportunities for 
women to be informed about nutrition. This increased 
awareness can benefit maternal, fetal, and baby health. 
It can also have positive consequences for postnatal 
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nutrition because the gains acquired during pregnancy 
are of great importance for families and society.

Vitamins and minerals are essential for healthy 
functioning of the body, fetal growth, and develop-
ment (19). Preterm action, small for gestational age 
(SGA), low birth weight (LBW), premature rupture 
of membranes, and risk of preeclampsia increase in 
nutritional insufficiencies. Insufficient nutritional 
knowledge, low zinc intake, iron deficiency, and LBW 
are associated with premature rupture of membranes 
(20, 21). Especially in middle- and low-income coun-
tries, women have poor nutritional knowledge, and 
lack of nutritional deficiencies for ongoing health 
during pregnancy. However, multiple-micronutritient 
supplementation (MMN) is not required, and nutri-
tional information should be encouraged to increase 
the nutritional level of pregnant women (21-23). In 
our study, GNKQ scores were lower among pregnant 
women at risk for preterm labor and those with EMR 
than in those without these problems. Preeclampsia, 
gestational hypertension, followed by eclampsia and 
those who continued treatments had lower GNKQ 
scores for nutritional knowledge than healthy preg-
nant women In order to be able to correct prenatal 
outcomes, adequate training should be provided and 
diet regulation should be implemented.

Studies have shown that folic acid information is 
limited in pregnant women. Most women in previous 
studies were aware of the need to take a folic acid sup-
plements to prevent fetal spina bifida. However, less 
than half knew what dose and when to take folic acid 
(24, 25). In our study, there was a lack of awareness of 
the need to take folic acid and information about how 
often the women would be checked. In addition, folic 
acid replacement was also shown to be negligible even 
in those with high knowledge levels in the GNKQ. 
One benefit of raising nutritional awareness is the in-
creased use of folic acid to prevent fetal neural tube 
defects in pregnant women.

In many studies, it is stated that the education 
level of participants has a significant effect on GNKQ 
scores (26, 27). Our study showed that women with 
high education levels had more nutritional informa-
tion and healthy nutrition efforts (p<0.001). At the 
same time, the scores of working women tended to be 
higher than those of non-working women. This seems 

to be both a logical and consistent finding.
In the literature, it was found that the level of 

quality nutrition of the pregnant women with low soci-
oeconomic level was low (27, 28). In our study, GNKQ 
scores of women with high family income were higher 
(p=0.005). The family structure of a husband, wife, 
and children living in a nuclear family achieved higher 
scores (p=0.025).

Recent studies showed that nutrition education 
was insufficient in pregnancy. Therefore, increasing 
awareness and understanding of dietary rules can be 
an important step in increasing women’s ability to as-
sess diet quality against a ‘healthy, balanced diet’ as 
defined by the Australian Dietary Guidelies (ADG). 
This can then force women to make positive nutri-
tional changes. Previous research suggests that prima-
ry healthcare providers during pregnancy may be the 
most appropriate to provide this information (28-30). 
However, it may require additional resources such as 
time and training. The effectiveness of such strategies 
among women who believe that their diet quality is 
low but their diet is healthy can be affected by their 
desire to increase nutritional information and a healthy 
diet. Our study shows that diet changes are minimal. 
In general, although almost two-thirds of women are 
reported to make dietary changes especially for preg-
nancy, the degree to which diet quality changes before 
pregnancy cannot be determined from the available 
data. Furthermore, in our study, the number of women 
whose knowledge came from media such as television 
and radio was high, and the scores were moving dra-
matically towards better levels.

The findings of this study show that there is a need 
for greater emphasis on nutritional counseling and ed-
ucation in order to optimize the quality of nutritional 
habits of pregnant women. It was observed that preg-
nant women had limited nutritional knowledge, which 
could lead to less nutritional intake. Primary health-
care providers, family physicians, general practitioners, 
obstetricians, nurses, and midwives are in a position to 
reach the community to provide nutritional informa-
tion. Diet quality was poor in the pregnant women in 
our study. 

Nutritional knowledge and attitudes were found 
to be important determinants of diet quality. It has 
been shown that nutrition interventions that encour-
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age healthy eating habits in pregnant women should 
focus on developing the determinants of diet behavior. 
Training and forms should be prepared and put into 
practical use for pregnant women. In order to contrib-
ute to the improvement of fetal and maternal health, 
it is seen that nutrition education should be given im-
portance in pregnant women.

Limitations
Nutritional education should be given to women 

during pregnancy and in the preconception period. 
However, in our study, it was not possible to provide 
this training. Furthermore, more studies are needed to 
facilitate access to healthy food sources and to increase 
their use. Finally, the majority of women in this study 
were aware of some areas of dietary recommendations; 
however, the responses of pregnant women to the scale 
showed that they had limited knowledge about the 
rules of diet for healthy nutrition during pregnancy. 
Although the women reported positive changes in 
their eating habits, they did not have enough diet in-
formation to meet their nutritional requirements dur-
ing pregnancy.

Conclusion

Our findings show that evaluating pregnant 
women with the GNKQ and providing nutritional ed-
ucation will be beneficial on pregnancy outcomes. The 
use of iron, folic acid, and nutritional education in low- 
and middle-income populations should be encouraged 
to improve preterm labor, low birth weight, systemic 
arterial hypertension, and possibly reduce premature 
births.

This study showed that pregnant women had lim-
ited knowledge about balanced nutrition rules. Nutri-
tional guidelines and nutritional counseling provided 
in practice were not clear enough. Objective-oriented 
strategies should be developed in order to increase the 
awareness about the rules of quality nutrition in preg-
nancy. The findings also emphasize that a small num-
ber of women receive nutritional advice as part of their 
pregnancy care. It is necessary to increase effective nu-
trition programs and campaigns for pregnant women. 
Babies should be provided with a healthy start to life 

and routine nutrition counseling should be promoted 
as part of pregnancy care.

Implications for research
Based on the results from our subgroup analysis, 

further research can be conducted. Studies should be 
performed to better understand the basic nutrition-
al status of pregnant women and how they can affect 
pregnancy and birth outcomes after increasing nutri-
tional knowledge. In addition, determination of the 
most appropriate formulation for vitamin and mineral 
supplements such as folic acid, iron, and zinc may have 
practical implications. Vitamin, mineral supplementa-
tion, and nutritional education supplementation will be 
useful to better understand maternal and fetal health.

Funding statement: This research received no specific grant 
from any funding agency in the public, commercial, or not-for-
profit sectors. The funders had no role in study design, data col-
lection, and analysis, decision to publish, or preparation of the 
manuscript. No financial support was obtained for the study

References

  1.  Langley-Evans S. Nutrition in early life and the program-
ming of adult disease: a review. Journal of Human Nutrition 
and Dietetics. 2015;28:1-14.

  2.  Englund-Ögge L, Brantsæter AL, Sengpiel V, Haugen M, 
Birgisdottir BE, Myhre R, et al. Maternal dietary patterns 
and preterm delivery: results from large prospective cohort 
study. Bmj. 2014;348:g1446.

  3.  Martin JC, Savige GS, Mitchell EK. Health knowledge and 
iodine intake in pregnancy. Australian and New Zealand 
Journal of Obstetrics and Gynaecology. 2014;54(4):312-6.

  4.  De-Regil LM, Peña-Rosas JP, Fernández-Gaxiola AC, Ray-
co-Solon P. Effects and safety of periconceptional oral folate 
supplementation for preventing birth defects. Cochrane 
Database of Systematic Reviews. 2015(12).

  5.  Hamilton EAA, Nowell AK, Harden A, Thangaratinam 
S. Conduct and reporting of acceptability, attitudes, beliefs 
and experiences of pregnant women in randomised trials on 
diet and lifestyle interventions: A systematic review. Euro-
pean Journal of Obstetrics & Gynecology and Reproductive 
Biology. 2018;225:243-54.

  6.  Parmenter K, Wardle J. Development of a general nutri-
tion knowledge questionnaire for adults. European journal 
of clinical nutrition. 1999;53(4):298.

  7.  Trakman GL, Forsyth A, Hoye R, Belski R. Develop-
ing and validating a nutrition knowledge questionnaire: 
Key methods and considerations. Public health nutrition. 
2017;20(15):2670-9.



Nutrition perspective from the view of pregnant women: their understanding of fetal well-being relative to their diet 365

  8.  Jones AM, Lamp C, Neelon M, Nicholson Y, Schneider 
C, Swanson PW, et al. Reliability and validity of nutrition 
knowledge questionnaire for adults. Journal of nutrition 
education and behavior. 2015;47(1):69-74.

  9.  Spronk I, Kullen C, Burdon C, O’Connor H. Relationship 
between nutrition knowledge and dietary intake. British 
Journal of Nutrition. 2014;111(10):1713-26.

10.  Cooke R, Papadaki A. Nutrition label use mediates the 
positive relationship between nutrition knowledge and at-
titudes towards healthy eating with dietary quality among 
university students in the UK. Appetite. 2014;83:297-303.

11.  Variyam JN. Do nutrition labels improve dietary outcomes? 
Health Economics. 2008;17(6):695-708.

12.  Kim S, Douthitt RA. The role of dietary information in 
women’s whole milk and low-fat milk intakes. International 
Journal of Consumer Studies. 2004;28(3):245-54.

13.  Biltoft-Jensen A, Groth MV, Matthiessen J, Wachmann H, 
Christensen T, Fagt S. Diet quality: associations with health 
messages included in the Danish Dietary Guidelines 2005, 
personal attitudes and social factors. Public health nutrition. 
2009;12(8):1165-73.

14.  Graham DJ, Laska MN. Nutrition label use partially medi-
ates the relationship between attitude toward healthy eating 
and overall dietary quality among college students. Journal of 
the Academy of Nutrition and Dietetics. 2012;112(3):414-
8.

15.  Vahidinia A, Hazavehei SMM, Karimi-Shahanjarini A, 
Poorolajal J, Erfani H, Entezari MH, et al. Nutrient intake 
and unhealthy dietary pattern of Iranian women: a cross 
sectional study. Progress in Nutrition. 2018;20(2-S):106-18.

16.  Szwajcer E, Hiddink G, Maas L, Koelen M, van Woerkum 
C. Nutrition awareness before and throughout different tri-
mesters in pregnancy: a quantitative study among Dutch 
women. Family practice. 2012;29(suppl_1):i82-i8.

17.  Szwajcer EM, Hiddink GJ, Koelen M, Van Woerkum C. 
Nutrition-related information-seeking behaviours before 
and throughout the course of pregnancy: consequences for 
nutrition communication. European journal of clinical nu-
trition. 2005;59(S1):S57.

18.  Moran L, Sui Z, Cramp C, Dodd J. A decrease in diet quali-
ty occurs during pregnancy in overweight and obese women 
which is maintained post-partum. International journal of 
obesity. 2013;37(5):704.

19.  Haider BA, Bhutta ZA. Multiple-micronutrient supple-
mentation for women during pregnancy. Cochrane Data-
base of Systematic Reviews. 2017(4).

20.  Terrin G, Berni Canani R, Di Chiara M, Pietravalle A, Ale-
andri V, Conte F, et al. Zinc in early life: a key element in the 
fetus and preterm neonate. Nutrients. 2015;7(12):10427-46.

21.  Zhou C, Zhang R, Cai X, Xiao R, Yu H. Trace elements 
profiles of maternal blood, umbilical cord blood, and pla-

centa in Beijing, China. The Journal of Maternal-Fetal & 
Neonatal Medicine. 2017:1-7.

22.  Imdad A, Bhutta ZA. Routine iron/folate supplementa-
tion during pregnancy: effect on maternal anaemia and 
birth outcomes. Paediatric and perinatal epidemiology. 
2012;26:168-77.

23.  Smith LK, Blondel B, Van Reempts P, Draper ES, Mank-
telow BN, Barros H, et al. Variability in the management 
and outcomes of extremely preterm births across five Euro-
pean countries: a population-based cohort study. Archives 
of Disease in Childhood-Fetal and Neonatal Edition. 
2017;102(5):F400-F8.

24.  Lee A, Belski R, Radcliffe J, Newton M. What do preg-
nant women know about the healthy eating guidelines for 
pregnancy? A web-based questionnaire. Maternal and child 
health journal. 2016;20(10):2179-88.

25.  Harrison A, Pentieva K, Ozaki M, McNulty H, Parle-Mc-
Dermott A. Assessment of candidate folate sensitive-differ-
entially methylated regions in a randomised controlled trial 
of continued folic acid supplementation during the second 
and third trimesters of pregnancy. Annals of human genet-
ics. 2019;83(1):23-33.

26.  Kullen CJ, Iredale L, Prvan T, O’Connor HT. Evaluation 
of general nutrition knowledge in Australian military per-
sonnel. Journal of the Academy of Nutrition and Dietetics. 
2016;116(2):251-8.

27.  Obayashi S, Bianchi LJ, Song WO. Reliability and valid-
ity of nutrition knowledge, social-psychological factors, and 
food label use scales from the 1995 Diet and Health Knowl-
edge Survey. Journal of nutrition education and behavior. 
2003;35(2):83-92.

28.  Ledoux T, Van Den Berg P, Leung P, Berens PD. Factors as-
sociated with knowledge of personal gestational weight gain 
recommendations. BMC research notes. 2015;8(1):349.

29.  Lucas C, Charlton KE, Yeatman H. Nutrition advice dur-
ing pregnancy: do women receive it and can health pro-
fessionals provide it? Maternal and child health journal. 
2014;18(10):2465-78.

30.  Malek L, Umberger W, Makrides M, Zhou SJ. Adher-
ence to the Australian dietary guidelines during pregnancy: 
evidence from a national study. Public health nutrition. 
2016;19(7):1155-63.

Correspondence: 
Gülden Aynacı
Dr. Trakya University, 22030, Edirne, Turkey
E-mail: guldenaynaci@hotmail.com



G. Aynaci366


