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MAIN POINTS

• Health literacy and digital healthy
diet literacy are positively corre-
lated with women who are preg-
nant.

• Pregnant women with higher health
literacy tend to make healthier
dietary choices and use reliable
sources of information.

• Educational interventions during
prenatal care can help improve
both health and digital diet literacy,
thereby enhancing maternal and
fetal outcomes.
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ABSTRACT

Aim: This study aimed to investigate the relationship between health literacy, digital healthy diet
literacy, and dietary habits of pregnant women in different trimesters.

Materials and Methods: This study included 189 pregnant women who had registered for rou-
tine prenatal care. The participants were interviewed about their demographic characteristics,
general health, smoking and alcohol consumption, medical history, and general dietary habits.
In addition, a questionnaire with the Health Literacy Scale and the Digital Healthy Diet Literacy
Scale was completed.

Results: A positive, weak, and statistically significant correlation was found between prepreg-
nancy body mass index (BMI) and the Health Literacy Scale (p<0.05). A positive, weak, and
statistically significant relationship was found between health literacy and digital healthy eating
literacy (r = 0.278; p = 0.007).

Conclusion: As the health literacy of pregnant women improves, so does their digital healthy
diet literacy. These results demonstrate the importance of promoting health literacy to support
healthy dietary behaviors during pregnancy.
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INTRODUCTION

Pregnancy is a critical time for women to experience phys-

iological and psychological changes. Healthy lifestyle and

dietary habits during pregnancy are important for both the

mother and the baby to reduce risks such as gestational hyper-

tension, diabetes, premature birth, low birth weight, macro-

somia, and cesarean delivery both in the short and long term

[1,2]. Pregnancy is a period in which health services are fre-

quently used and weight gain and changes in dietary habits are

observed. Various health information that pregnant women

receive from different sources during this period may also

cause confusion [3–5].

General literacy forms the basis of health literacy. On average,

26% of the adult population in the world does not have basic

literacy skills, and two-thirds of this population are women

[6,7]. A study conducted in Austria, Bulgaria, Germany,

Greece, Ireland, the Netherlands, Poland, and Spain within

the scope of the European Health Literacy Survey (HLS-EU)

showed that the average health literacy index was 33.78 out of

50 points, and 47.60% of individuals had limited health liter-

acy [8–10]. In Turkey, a health literacy study was conducted

with the participation of 4924 adults in 23 provinces in 12 re-

gions. The study found that the average health literacy index

was 30.4, and people with limited (inadequate or problem-

atic) health literacy made up 57.9% of society [11].

Increasing women’s educational level in the reproductive pe-

riod contributes to increasing health literacy rates and thus re-

ducing infant/child mortality rates [12]. Low health literacy

is now viewed as a global problem. Promoting health literacy

is a public health goal that has a significant impact on soci-
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ety’s health and well-being [5,10]. During pregnancy, health

literacy encompasses cognitive and social skills that enable

women to access health information and prepare for child-

birth and parenthood [13,14]. Pregnant women with high

levels of health literacy receive parental care earlier and more

frequently and are knowledgeable about birth control, fer-

tility, prenatal screenings, correct use of prescription drugs,

folic acid-vitamin use, and many issues related to reproduc-

tive health [6,7,12]. It is crucial to create strategies that will

raise pregnant women’s health literacy because the mother’s

lifestyle during pregnancy has an impact on the child’s health

later in life, ensuring the mother and the child stay healthy

[15,16].

Improving the quality of daily nutrition and changing un-

healthy dietary habits play a vital role in preventing CNRDs.

Inadequate nutritional education and healthy dietary habits

can lead to significant problems during pregnancy [17,18].

Web-based resources are mostly used to obtain information

about a healthy lifestyle and proper dietary habits. Health-

care professionals and healthcare organizations actively use so-

cial media platforms to share their experiences and opinions.

However, health and diet information from nonscientific and

unreliable sources can often be perceived as reliable by the

public, which may lead to the spread of low-quality content

on websites [19–21]. Studies in the literature have evaluated

dietary habits and health literacy during pregnancy. However,

very few studies have examined health literacy and digital lit-

eracy for healthy eating and dietary habits of women during

pregnancy.

Studies in the literature have examined dietary habits and

health literacy during pregnancy. However, very few stud-

ies have examined the general health literacy, digital health

literacy, and dietary habits of women during pregnancy, es-

pecially with trimester-specific comparisons. Therefore, the

present study was designed to assess the health literacy and

digital health literacy of pregnant women for healthy eating,

compare these measures across trimesters, and examine their

association with age and pre-pregnancy BMI. This approach

fills a gap in the literature by incorporating DNL into prenatal

research and providing trimester-by-trimester stratified analy-

ses in a primary care setting.

MATERIALS ANDMETHODS

The study included 189 pregnant women aged 20–45 years

with a live singleton fetus, without diagnosed psychiatric or

chronic illness, who presented to the Gynecology and Ob-

stetrics Outpatient Clinic of Ankara Koru Sincan Hospital

between January and February 2024 for routine pregnancy

check-ups and agreed to participate in the study. This study

excluded pregnant women with pregnancy complications,

maternal or fetal risks, or other diseases.

The "Informed Volunteer Consent Form" was given to each

study participant, and their verbal and written consent was

obtained. The Ankara Medipol College Ethics Commit-

tee for Non-Interventional Clinical Research approved the

study (decision no:1, date: 09.01.2024). The Declaration of

Helsinki was followed in the study.

Data collection

The questionnaire drawn up by the researchers was presented

to the participants at the start of the study in a personal

interview that lasted around 15 minutes. The question-

naire includes questions about the demographic characteris-

tics, general health information, medical history, general di-

etary habits, and anthropometric measurements, as well as the

Health Literacy Scale (HLS) and Digital Healthy Diet Liter-

acy Scale Short Form (DDL-SF).

HSL-SF: Duong et al created the scale in 2019 [22]. The scale

is scored according to the following formula: index = (average-

1) x 50/3). To determine the average, the total score of the

scale is divided by the number of scale points. The method

produces an index score ranging from 0 to 50, with a higher

score indicating greater HLL. The scale comprises 12 ques-

tions [22] with 4-point Likert response options ranging from

1 (very difficult) to 4 (very easy). Karahan et al. examined the

validity and reliability in Turkey in 2021 [22].

Duong et al created the scale in 2019 [22]. The scale is scored

according to the following formula: index = (average-1) x

50/3). To determine the average, the total score of the scale is

divided by the number of scale points. The method produces

an index score ranging from 0 to 50, with a higher score in-

dicating greater HLL. The scale comprises 12 questions with

4-point Likert response options ranging from 1 (very difficult)

to 4 (very easy) [22]. Karahan and his colleagues examined the

validity and reliability of the study in Turkey in 2021 [23].

DDL-SF: The HLS, which evolved from the original "Digital

Healthy Diet Literacy" Scale, was developed by Duong et al. in

2020 and includes four diet-related questions [24]. The scale

is scored using the following formula: Index = (Average-1) x

50/3). The algorithm results in an index score ranging from

0 to 50, with a higher score indicating more knowledge about

healthy eating. The scale comprises four items with 4-point

Likert response options ranging from 1 (very difficult) to 4

(very easy) [24]. Karahan and his colleagues conducted the

Turkish validity and reliability study in 2021 [23].

Anthropometric measurements

At the beginning of the study, the researcher dietitian mea-

sured body anthropometric measurements and recorded

them in the questionnaire form.

Body weight: The participants’ weights were measured with

a fixed weighing device on an empty stomach without con-

suming any liquids. Prepregnancy weights were taken verbally

from the participants.

Height: The participants’ height was measured using a non-

stretchable measuring tape while standing upright with closed
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feet. The participants’ heights were measured in "cm" form

from the top of the head to the ground without shoes, with

the individuals standing against a flat wall and their head,

body, hips, and heels leaning against the wall.

Body Mass Index (BMI): Normal is defined as 18.50–24.99

kg/m2, overweight is defined as 25.00–29.99 kg/m2, and obe-

sity is defined as ≥30.00 kg/m2 [7]. Before pregnancy, the

BMI of individuals was determined by dividing body weight

by the square of height, and the World Health Organization

(WHO) standards were used to assess BMI categorization.

The reference range for BMI is 18.50–24.99 kg/m2, over-

weight is 25.00–29.99 kg/m2, and obesity is ≥30.00 kg/m2

[24].

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics,

version 27.0 (Armonk, NY: IBM Corp.). Descriptive statis-

tics (n, %, median [IQR]) and frequency tables were used to

summarize the data. Non-normally distributed variables were

analyzed using nonparametric methods. Comparisons across

three independent groups were performed using the Kruskal–

Wallis H test (χ² test statistic). Correlations between two

quantitative variables were evaluated using Spearman’s rank

correlation coefficient. A p-value < 0.05 was considered sta-

tistically significant.

Sample size and power: The minimum sample size was deter-

mined a priori using G*Power (version 3.1) for a two-tailed

correlation test (H0: ρ= 0), withα= 0.05, power (1–β) = 0.80,

and an expected effect size of r = 0.40 based on prior litera-

ture reporting moderate associations between eHealth/health

literacy and HRBs [25]. This analysis indicated a required

sample of N = 46 participants. Our final sample (N = 189)

exceeded this threshold; therefore, the study was adequately

powered. Additionally, for three-group comparisons ana-

lyzed with nonparametric methods (Kruskal–Wallis), we used

the common ANOVA approximation in G*Power (F tests →

fixed effects, omnibus, one-way). Assuming a medium effect

size (f = 0.25), α = 0.05, and power = 0.80, the required to-

tal sample size was N = 158, which was also exceeded by our

study sample.

RESULTS

24.9%, 33.9%, and 41.3% of the pregnant women were in the

second trimester, and 41.3% in the third trimester. Of the

pregnant women, 36% had a normal BMI class and 49.2%

were between 25 and 29 years old. Of the pregnant women

who participated in the study, 41.8 were found to have been

pregnant only once overall, 36.5% had a bachelor’s degree,

48.7% were employed, and 59.3% earned enough money to

cover their expenses (Table 1).

Of the pregnant women who took part in the survey, 54.5%

stated that they had received nutritional information, 43.7%

received it from doctors or nutritionists, 31.1% from tele-

vision, newspapers, magazines and other sources and 23.3%

Table 1. Distribution of participants’ sociodemographic characteristics.

Variable (N=189) n %

Trimester

1st 61 24.9

2nd 72 33.9

3rd 56 41.3

Age class (χ± SD → 29.62± 4.58 years)

≤24 47 20.6

25-29 64 40.2

≥30 78 30.2

Prepregnancy BMI category

Slim 31 16.4

Normal 68 36.0

Overweight 49 25.9

Obese 41 21.7

Total number of pregnancies

1 79 41.8

2 60 31.7

3 and above 50 26.5

Educational level

Primary school 17 9.0

Secondary school 21 11.1

High school or equivalent 34 18.0

College 25 13.2

Undergraduate 69 36.5

Postgraduate 23 12.2

Working status

Working 92 48.7

Not working 97 51.3

Economic level

Income is below the expenses 38 20.1

Income equals expenses 112 59.3

Income exceeds expenses 39 20.6

from other medical professionals. It was found that the ap-

petite of 38.1% decreased in the 1st trimester, 43.8% increased

in the 2nd trimester, and 35.7% increased/did not change in

the 3rd trimester, and 54% of them ate 3 main meals and

40.7% consumed 1.500-2.499 ml of water daily (Table 2).

Table 3 shows the change distribution of foods consumed

during the pregnancy period. The products with increased

consumption were milk (33.3%), yogurt/ayran/kefir (45.2%),

egg (40.9%), cheese (44.1%), oilseeds (54.8%), vegetables

(51.6%), fresh fruits (63.4%), dried fruits (48.4%), and mineral

water (30.1%). The products with decreased consumption

were white bread and its types (38.7%), rice, bulgur, pasta, etc.

(33.3%), biscuits, crackers, chips (52.7%), desserts (49.4%),

pita bread, lehmann, pizza, etc. (54.8%), sugary and car-

bonated beverages (44.1%), and tea and coffee (51.6%). The

products not consumed due to pregnancy were offal, suzuki,

salami, sausages, etc. (62.4%), and sugary and carbonated

drinks (46.2%) (Table 3).

The digital measure of healthy eating and the health liter-

acy scale did not change significantly between the trimesters
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Table 2. Distribution of participants’ nutritional status.

Variable (N=189) n %

Status of receiving nutritional information

Received 103 54.5

Did not receive 86 45.5

Person from whom nutritional information is obtained

Doctor/dietitian 45 43.7

Other health care personnel 24 23.3

Social media, TV, newspaper, or magazine 32 31.1

Other (Specify) 2 1.9

1st trimester appetite status

Increased 50 26.5

Decreased 72 38.1

Unchanged 67 35.4

1st trimester appetite status

Increased 56 43.8

Decreased 31 24.2

Unchanged 41 32.0

1st trimester appetite status

Increased 20 35.7

Decreased 16 28.6

Unchanged 20 35.7

Number of main meals consumed

2 87 46.0

3 102 54.0

Water consumption

<1.500 ml 46 24.3

1.500-2.499 ml 77 40.7

≥2.500 ml 66 34.9

(p>0.05). The trimesters are similar in terms of the afore-

mentioned characteristics. Health literacy and prepregnancy

BMI scores were positively, weakly, and statistically signifi-

cantly correlated (p<0.05). As prepregnancy BMI values in-

creased, health literacy scale scores increased (Table 4).

The digital healthy eating scale and health literacy were pos-

itively, weakly, and statistically significantly correlated (r =

0.278; p = 0.007). The health literacy scale scores increased

in parallel with the digital healthy eating scale (Table 5).

DISCUSSION

The most notable finding of this study is that the health liter-

acy and digital healthy diet literacy scores of pregnant women

varied by trimester and were positively associated with pre-

pregnancy BMI, while no significant association was found

with age. In addition, pregnant women usually ate three

main meals, and their appetite often increased in the second

and third trimesters. The consumption of milk and dairy

products, eggs, fresh vegetables, and fruits increased; the con-

sumption of white bread, rice, bulgur, pasta, biscuits, crack-

ers, chips, desserts, pita bread, lehmann, and pizza, which led

to rapid weight gain, decreased; and products such as offal,

suzuki, salami, and sausage were not consumed during preg-

nancy.

Pregnant women’s interest in health literacy varies depend-

ing on many factors, such as number of pregnancies, age,

socioeconomic status, educational level, dietary habits, nu-

tritional knowledge level, and physical activity status. Preg-

nant women who are employed, have higher incomes, and

have higher education levels have higher levels of health liter-

acy. The number of pregnancies, number of children alive,

increasing gestational age, and level of health literacy is often

inversely correlated. This could be because fewer people are

using health services and more pregnancies and children are

present [26,27]. The participants in this study were found to

have a high level of education and above average scores in dig-

ital literacy for healthy eating and health literacy.

Health care providers aim to reduce postpartum hospital

stays. In this context, women’s self-care skills and health lit-

eracy are becoming increasingly important. In a study of 258

pregnant women in China, higher health literacy positively

impacted postpartum health behaviors, self-care skills, and

healthy lifestyles [28]. A study of 323 pregnant women in Iran

found that high health literacy levels were associated with pos-

itive pregnancy outcomes. Women with excellent (34.1%) and

adequate (33.1%) health literacy were significantly more aware

of prenatal care, folic acid intake, exercise before and during

pregnancy, pregnancy symptoms, and breastfeeding [16]. In

a study conducted with 238 pregnant women in Turkey, the

average health literacy score was found to be 30.45±6.56, and

the importance of improving pregnant women’s health liter-

acy and knowledge and attitudes about being healthy was em-

phasized [29]. In this study, the health literacy knowledge of

pregnant women was at a sufficient level, consistent with the

literature. The health literacy scale showed no statistically sig-

nificant differences between the trimesters.

Research has shown that there is either no correlation be-

tween health literacy and BMI in pregnant women or a neg-

ative correlation between the two [30,31]. In this study, an

inverse relationship was observed between the participants’

health literacy scores and BMI, and health literacy scale scores

increased as pregnancy weight gain and pre-pregnancy BMI

values increased. The reason for the inverse relationship may

be that awareness about health increases as BMI increases.

Nutritional literacy is affected by sociodemographic charac-

teristics and dietary habits. Nutritional knowledge and nu-

trition literacy are related. Individuals can access and apply

nutrition information using digital technology as the level of

nutrition knowledge increases, which increases e-healthy nu-

trition literacy [19,21,32].

Individuals can access and apply nutrition information us-

ing digital technology as the level of nutritional knowl-

edge increases, which increases e-healthy nutrition literacy

[19,21,32]. Carolan et al. found that underweight, obese,

and under 18-year-old women had a lower level of knowledge

compared with women in other age groups (25–29, 30-34 and
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Table 3. Distribution of foods consumed during pregnancy.

Variable (N=189) No change Consuming less Consuming more Consumption started Not consuming

during pregnancy due to pregnancy

n % n % n % n % n %

Milk 79 41.9 16 8.6 63 33.3 26 14.0 4 2.2

Yogurt,ayran, kefir 73 38.6 14 7.5 85 45.2 12 6.5 4 2.2

Cheese 94 49.5 6 3.2 83 44.1 6 3.2 - -

Egg 79 41.9 22 11.8 77 40.9 8 4.3 2 1.1

Red meat 101 53.7 18 9.7 65 34.4 2 1.1 2 1.1

Chicken/turkey meat 94 49.5 47 24.7 41 21.5 - - 8 4.3

Fish 100 52.7 26 14.0 45 23.7 2 1.1 16 8.5

Offal (liver, etc.) 39 20.4 30 16.1 2 1.1 - - 118 62.4

Sujuk, salami, sausage, etc. 35 18.3 30 16.1 6 3.2 - - 118 62.4

Dried legumes 101 53.7 12 6.5 63 33.3 10 5.4 2 1.1

Oilseeds (e.g., hazelnuts) 65 34.4 - - 104 54.8 18 9.7 2 1.1

Vegetables 75 39.8 8 4.3 98 51.6 8 4.3 - -

Fresh fruits 57 30.1 6 3.2 120 63.4 6 3.2 - -

Dried fruits 67 35.4 8 4.3 91 48.4 20 10.8 2 1.1

White bread and its types 71 37.6 73 38.7 18 9.7 2 1.1 24 12.9

Types of Whole-Grain Bread 79 41.9 41 21.5 45 23.7 22 11.8 2 1.1

Rice, bulgur, pasta, etc. 83 44.1 63 33.3 33 17.2 - - 10 5.4

Biscuits, crackers, and chips 20 10.8 100 52.7 18 9.7 - - 51 26.9

Desserts 55 29.0 93 49.4 12 6.5 - - 29 15.1

Pekmez 100 52.7 45 23.7 16 8.6 14 7.5 14 7.5

Pita, lehmann, pizza, etc. 45 23.7 104 54.8 2 1.1 - - 39 20.4

Sugary, carbonated beverages 12 6.5 83 44.1 6 3.2 - - 87 46.2

Fresh fruit juices 91 48.4 37 19.4 22 11.8 12 6.4 26 14.0

Mineral water 59 31.2 47 24.7 57 30.1 16 8.6 10 5.4

Tea, coffee 73 38.7 98 51.6 - - - - 18 9.7

Table 4. Comparison of scale scores according to age, BMI, and trimester.

Variable
1sttrimester (n = 61) 2nd trimester (n = 72) 3rd trimester (n = 56)

p-value
Median (IQR) Median (IQR) Median (IQR)

Health Literacy Scale 33.3 (13.2--60) 35.9 (6.6--85) 40.4 (16.7--85) 0.126

Digital Healthy Diet Literacy Scale 33.3 (27.1--52.1) 30.6 (27.1--46.9) 35.4 (15.6--53.4) 0.286

Correlations

Variable Age (year) Prepregnancy BMI (kg/m²)

Health Literacy Scale
r -0.094 0.259

p 0.369 0.012

Digital Healthy Diet Literacy Scale
r 0.042 0.097

p 0.692 0.353

The Kruskal–Wallis H test was used for comparisons among the three independent groups. Spearman’s correlation coefficient was used to examine the relationships between
two non-normally distributed quantitative variables.

Table 5. Examining the relationships of the scales.

Correlation* Health Literacy Scale Digital Healthy Diet Literacy Scale

Health Literacy Scale
r 1.000 0.278

p - 0.007

Digital Healthy Diet Literacy Scale
r 0.278 1.000

p 0.007 -

"Spearman" correlation coefficient was used to examine the relationships between two quantitative variables that do not have a normal distribution.

≥35 years old) and with normal BMI [33]. In this study, a

very weak relationship was found between digital healthy diet

literacy and weight gain.

Although individuals frequently consult physicians for health

issues, health information is widely accessed through social

media and the internet. The ability to find, understand,

and evaluate health information using digital services and

technologies is a prerequisite for health literacy [34,35]. In

a study conducted on pregnant and lactating women, the

media sources that the participants most frequently used
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to obtain nutritional or dietary information were television

(57.0%), newspapers/magazines (50.0%), and the Internet

(20.0%). Doctors/health professionals and television are the

most trusted non-print sources to obtain nutritional informa-

tion, and those with low nutritional literacy use television and

newspapers/magazines less than those with sufficient levels of

nutrition [30]. The sources people used to obtain health-

related information and the medical professionals they con-

sulted did not differ significantly from the levels they achieved

on the digital healthy diet. However, individuals who most

frequently preferred a doctor/dietitian to access health-related

information had higher digital healthy diet literacy scores.

Nutritional information and nutrition literacy are integral to

health literacy. Studies have shown that high health literacy

and digital healthy nutrition literacy scores are associated with

healthier eating behaviors, and there is a positive relationship

between health literacy and e-healthy diet literacy [24,31,36].

Our study found a positive relationship between the scales.

The higher the scores on the healthy eating scale, the higher

the scores on the HLS.

One of the strengths of this study is that it is one of the few

studies that simultaneously assesses general health literacy and

digital healthy eating literacy in pregnant women and com-

pares these scores across trimesters. Second, the use of val-

idated and culturally adapted measurement tools (HLS and

DDL-SF) increases the results’ reliability and comparability.

Finally, trained researchers conducted face-to-face interviews

to collect data, minimizing the risk of missing or incorrect re-

sponses. However, certain limitations should be noted. No

causal relationship between education level and dietary behav-

ior can be established in the cross-sectional design. The study

was conducted at a single center, which may limit the gener-

alizability of the results to other regions or health facilities. In

addition, dietary behavior and prepregnancy weight are based

on self-reporting, which is subject to recall and reporting er-

rors.

The low health and diet literacy levels found in previous stud-

ies emphasize the need for targeted interventions during preg-

nancy. Our findings support the development of evidence-

based strategies to improve general and digital diet literacy in

prenatal care, which can contribute to better maternal health

and optimal weight management.

CONCLUSION

This study found that the health literacy and digital healthy

diet literacy of pregnant women were positively correlated,

and the scores varied across trimesters. The mother should

increase her health literacy because this can be a warning sign

for the mother and the unborn child. Nutrition education

and health literacy should be included as subjects in prenatal

care and workshops to help pregnant women who lack health

literacy and increase their knowledge of healthy eating. Fu-

ture research on the variables that may influence the dietary

habits and digital healthy eating and health literacy of preg-

nant women needs to be conducted on larger samples.

Ethics Committee Approval: Ethical approval for the study was
obtained from the Ankara Medipol University Ethics Com-
mittee (decision no: 2024/1, date: 08.01.2024).

Informed Consent: Written informed consent was obtained
from all participants prior to their inclusion.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors declare that they have no
known competing financial interests or personal relationships
that could have influenced the work reported in this paper.

Author Contributions: Conception: HDO, PG, HDG; Design:
HDO, PG, HDG; Supervision: HDG; Materials: HDO, PG,
HDG; Data Collection and/or Processing: HDO, PG, HDG;
Writing: HDO, HDG; Writing –Review & Editing: HDO.

Financial Disclosure: This research received no financial sup-
port.

REFERENCES
1. Pavlidou E, Papandreou D, Taha Z, Mantzorou M, Tyrovolas S, Kiort-

sis DN, et al. Association of Maternal Pre-Pregnancy Overweight
and Obesity with Childhood Anthropometric Factors and Perina-
tal and Postnatal Outcomes: A Cross-Sectional Study. Nutrients.
2023;15(15):3384. doi: 10.3390/nu15153384.

2. Papandreou D, Mantzorou M, Tyrovolas S, Pavlidou E, Antasouras
G, Psara E, et al. PrePregnancy Excess Weight Association with
Maternal Sociodemographic, Anthropometric and Lifestyle Factors
and Maternal Perinatal Outcomes. Nutrients. 2022;14(18):3810. doi:
10.3390/nu14183810.

3. Conrad M. Health information-seeking internet behaviours among
pregnant women: a narrative literature review. J Reprod Infant Psy-
chol. 2024;42(2):194–208. doi: 10.1080/02646838.2022.2088711.

4. Meldgaard M, Gamborg M, Terkildsen Maindal H. Health literacy
levels among women in the prenatal period: A systematic review. Sex
Reprod Healthc. 2022;34:100796. doi: 10.1016/j.srhc.2022.100796.

5. Meldgaard M, Maimburg RD, Damm MF, Aaby A, Peeters A, Main-
dal HT. The Health Literacy in Pregnancy (HeLP) Program Study
Protocol: Development of an Antenatal Care Intervention Using the
Ophelia Process. Int J Environ Res Public Health. 2022;19(8):4449.
doi: 10.3390/ijerph19084449.

6. Nawabi F, Krebs F, Vennedey V, Shukri A, Lorenz L, Stock S. Health
Literacy in Pregnant Women: A Systematic Review. Int J Environ Res
Public Health. 2021;18(7):3847. doi: 10.3390/ijerph18073847.

7. Health Literacy Development for the Prevention and Control of Non-
communicable Diseases: Volume 4. Case Studies from WHO Na-
tional Health Literacy Demonstration Projects. 1st ed. Geneva: World
Health Organization; 2022.

8. Tamayo-Fonseca N, Pereyra-Zamora P, Barona C, Mas R, Irles MÁ,
Nolasco A. Health literacy: association with socioeconomic determi-
nants and the use of health services in Spain. Front Public Health.
2023;11:1226420. doi: 10.3389/fpubh.2023.1226420.

9. Sørensen K, Pelikan JM, Röthlin F, Ganahl K, Slonska Z, Doyle
G, et al. Health literacy in Europe: comparative results of the
European health literacy survey (HLS-EU). Eur J Public Health.
2015;25(6):1053–8. doi: 10.1093/eurpub/ckv043.

10. Qadhi OA, Albothi GK, Fallatah R, Anazi M, Al-Rawi MBA, Syed
W. Navigating Health Literacy and Practices: A Cross-Sectional Study
on Nursing Undergraduates in Riyadh, Saudi Arabia.Med SciMonit.
2023;29:e941632. doi: 10.12659/MSM.941632.

413 https://doi.org/10.5455/annalsmedres.2025.07.184

https://doi.org/10.3390/nu15153384
https://doi.org/10.3390/nu14183810
https://doi.org/10.1080/02646838.2022.2088711
https://doi.org/10.1016/j.srhc.2022.100796
https://doi.org/10.3390/ijerph19084449
https://doi.org/10.3390/ijerph18073847
https://doi.org/10.3389/fpubh.2023.1226420
https://doi.org/10.1093/eurpub/ckv043
https://doi.org/10.12659/MSM.941632
https://doi.org/10.5455/annalsmedres.2025.07.184


Ozkan HD. et al. Original Article AnnMed Res 2025;32(9):408–414

11. Bakan AB, Yıldız M. 21-64 yaş grubundaki bireylerin sağlık
okuryazarlık düzeylerinin belirlenmesine ilişkin bir çalışma. Sağlık ve
Toplum. 2019;29(3):33-40.

12. Granés L, Torà-Rocamora I, Palacio M, De la Torre L, Llupià A. Ma-
ternal educational level and preterm birth: Exploring inequalities in
a hospital-based cohort study. PLoS One. 2023;18(4):e0283901. doi:
10.1371/journal.pone.0283901.

13. van Kessel R, Wong BLH, Clemens T, Brand H. Digital health
literacy as a super determinant of health: More than simply the
sum of its parts. Internet Interv. 2022;27:100500. doi: 10.1016/j.in-
vent.2022.100500.

14. Tavananezhad N, Bolbanabad AM, Ghelichkhani F, Effati-Daryani F,
Mirghafourvand M. The relationship between health literacy and em-
powerment in pregnant women: a cross-sectional study. BMC Preg-
nancy Childbirth. 2022;22(1):351. doi: 10.1186/s12884-022-04686-
z.

15. Eslami V, Sany SBT, Tehrani H, Ghavami V, Peyman N. Examining
health literacy and self-efficacy levels and their association with preven-
tive behaviors of urinary tract infection in Iranian pregnant women:
across sectional study. BMC Womens Health. 2023;23(1):258. doi:
10.1186/s12905-023-02359-3.

16. Ghotbizadeh F, Panahi Z, Tarafdari Manshadi A, Soltani S, Ak-
bari R, Parsapur M. Maternal Health Literacy and Pregnancy Out-
comes: Does any Association Exist? J Obstet Gynecol Cancer Res.
2022;8(1):68–75. doi: 10.30699/jogcr.8.1.68.

17. Zhou Y, Lyu Y, Zhao R, Shi H, Ye W, Wen Z, et al. Develop-
ment and Validation of Nutrition Literacy Assessment Instrument
for Chinese Pregnant Women. Nutrients. 2022;14(14):2863. doi:
10.3390/nu14142863.

18. Ge J, Wang L, Peng X, Zhang C, Zhao S, Zhou M, et al. Be-
haviour model integrated by protection motivation theory and
information-motivation-behavioural skills model applying in preg-
nancy weight management (PrInMAMa): a study protocol for a ran-
domised controlled trial in China. BMJ Open. 2022;12(1):e051275.
doi: 10.1136/bmjopen-2021-051275.

19. Onbaşı Ö, Türker PF. e-Sağlıklı Beslenme Okuryazarlığı
Ölçeğinin Geçerlik ve Güvenirliğinin İncelenmesi. Bes Diy Derg.
2023;51(2):24–33. doi: 10.33076/2023.BDD.1728.

20. Arslan A. Diyetisyenlerin Dijital Okuryazarlık Düzeylerinin
Farklı Değişkenlere Göre İncelenmesi. Sosyal Sağlık Dergisi.
2023;3(2):69–82.

21. Yeşildemir Ö. Yetişkin Bireylerde Sürdürülebilir ve Sağlıklı Yeme
Davranışları ile ESağlıklı Beslenme Okuryazarlığı ve Beslenme
Bilgi Düzeyi Arasındaki İlişkinin Değerlendirilmesi. CBU-SBED.
2023;10(3):250–6. doi: 10.34087/cbusbed.1307125.

22. Duong TV, Nguyen TTP, Pham KM, Nguyen KT, Giap MH, Tran
TDX, et al. Validation of the Short-Form Health Literacy Question-
naire (HLS-SF12) and Its Determinants among People Living in Rural
Areas in Vietnam. Int J Environ Res Public Health. 2019;16(18):3346.
doi: 10.3390/ijerph16183346.

23. Yılmaz SK, Eskici G. Sağlık Okuryazarlığı Ölçeği-Kısa Form ve Dijital
Sağlıklı Diyet Okuryazarlığı Ölçeğinin Türkçe Formunun Geçerlik ve

Güvenirlik Çalışması. İKÇÜSBFD. 2021;6(3):19–25.
24. Duong TV, Pham KM, Do BN, Kim GB, Dam HTB, Le V-TT, et

al. Digital Healthy Diet Literacy and Self-Perceived Eating Behavior
Change during COVID-19 Pandemic among Undergraduate Nurs-
ing and Medical Students: A Rapid Online Survey. Int J Environ Res
Public Health. 2020;17(19):7185. doi: 10.3390/ijerph17197185.

25. Kharazi SS, Peyman N, Esmaily H. The Relationship between
Maternal Health Literacy and Nutritional Dietary Self-Efficacy
with Pregnancy Outcome. JMRH. 2020;8(1):2058–68. doi:
10.22038/jmrh.2019.32291.1350.

26. Essam N, Khafagy MA, Alemam DS. Health literacy of pregnant
women attending antenatal care clinics in Mansoura district, Egypt.
J Egypt Public Health Assoc. 2022;97(1):24. doi: 10.1186/s42506-022-
00119-z.

27. Altintas K, Erciyas K, Sirin C. Factors Affecting Health Liter-
acy and Pregnancy Stress in Pregnant Women. Int J Caring Sci.
2023;16(2):686-696.

28. Cheng GZ, Chen A, Xin Y, Ni QQ. Using the teach-back method
to improve postpartum maternal-infant health among women with
limited maternal health literacy: a randomized controlled study.
BMC Pregnancy Childbirth. 2023;23(1):13. doi: 10.1186/s12884-
022-05302-w.

29. Şahin E, Çatıker A, Özdil K, Bulucu Büyüksoy GD. Predictors
of eHealth literacy in pregnant women: A structural equation
model analysis. Int J Gynaecol Obstet. 2023;160(3):783–9. doi:
10.1002/ijgo.14416.

30. Li Z, Zhou Y, Tan Y, Zhu X, Liu W, Chen Y, et al. Develop-
ment and Validation of Nutrition Literacy Assessment Instrument
for Chinese Lactating Women: A Preliminary Study. Nutrients.
2023;15(15):3488. doi: 10.3390/nu15153488.

31. Van Duong T, Chiu C-H, Lin C-Y, Chen Y-C, Wong T-C, Chang
PWS, et al. E-healthy diet literacy scale and its relationship with
behaviors and health outcomes in Taiwan. Health Promot Int.
2021;36(1):20–33. doi: 10.1093/heapro/daaa033.

32. Mengi Çelik Ö, Semerci R. Evaluation of nutrition literacy and nutri-
tion knowledge level in nursing students: a study from Turkey. BMC
Nurs. 2022;21(1):359. doi: 10.1186/s12912-022-01146-z.

33. Carolan-Olah M, Vasilevski V, Nagle C, Stepto N. Overview of a
new eHealth intervention to promote healthy eating and exercise in
pregnancy: Initial user responses and acceptability. Internet Interv.
2021;25:100393. doi: 10.1016/j.invent.2021.100393.

34. Ku CW, Leow SH, Ong LS, Erwin C, Ong I, Ng XW, et al. Develop-
ing a lifestyle intervention program for overweight or obese precon-
ception, pregnant and postpartum women using qualitative methods.
Sci Rep. 2022;12(1):2511. doi: 10.1038/s41598-022-06564-2.

35. Brammall BR, Garad RM, Boyle JA, Hayman MJ, de Jersey SJ, Teede
HJ, et al. Assessing the Content and Quality of Digital Tools for Man-
aging Gestational Weight Gain: Systematic Search and Evaluation. J
Med Internet Res. 2022;24(11):e37552. doi: 10.2196/37552.

36. Karahan Yilmaz S, Eskici G, Sarac OE. Validity-reliability of the e-
Healthy Diet Literacy Scale in Turkish adults. Balt J Health Phys Act.
2023;15(3):9. doi: 10.29359/BJHPA.15.3.09.

414 https://doi.org/10.5455/annalsmedres.2025.07.184

https://doi.org/10.1371/journal.pone.0283901
https://doi.org/10.1016/j.invent.2022.100500
https://doi.org/10.1016/j.invent.2022.100500
https://doi.org/10.1186/s12884-022-04686-z
https://doi.org/10.1186/s12884-022-04686-z
https://doi.org/10.1186/s12905-023-02359-3
https://doi.org/10.30699/jogcr.8.1.68
https://doi.org/10.3390/nu14142863
https://doi.org/10.1136/bmjopen-2021-051275
https://doi.org/10.33076/2023.BDD.1728
https://doi.org/10.34087/cbusbed.1307125
https://doi.org/10.3390/ijerph16183346
https://doi.org/10.3390/ijerph17197185
https://doi.org/10.22038/jmrh.2019.32291.1350
https://doi.org/10.1186/s42506-022-00119-z
https://doi.org/10.1186/s42506-022-00119-z
https://doi.org/10.1186/s12884-022-05302-w
https://doi.org/10.1186/s12884-022-05302-w
https://doi.org/10.1002/ijgo.14416
https://doi.org/10.3390/nu15153488
https://doi.org/10.1093/heapro/daaa033
https://doi.org/10.1186/s12912-022-01146-z
https://doi.org/10.1016/j.invent.2021.100393
https://doi.org/10.1038/s41598-022-06564-2
https://doi.org/10.2196/37552
https://doi.org/10.29359/BJHPA.15.3.09
https://doi.org/10.5455/annalsmedres.2025.07.184

	MAIN POINTS
	ABSTRACT

