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ABSTRACT 

Aim: This study was conducted to evaluate the effects of nutrition education provided to parents in two primary schools with 

different socioeconomic levels on parents’ mealtime behaviors and children’s eating habits. Materials and Methods: The study 

was conducted as an intervention-control study between January 2019 and April 2019 in Gaziantep province with the 

participation of 168 students and their parents (education group: n=70, control group: n=98). A 40-minute structured nutrition 

education program aimed at supporting healthy eating behaviors in children was provided by the researchers to the parents 

in the education group. Data were collected twice, before the education and 15 days after the education, using the 

sociodemographic characteristics form, the Student Health Assessment Questionnaire (SHAQ), the Parent Mealtime Action 

Scale (PMAS), and food consumption records. Results: A statistically significant increase was found in the total number of 

main meals and total number of meals among the parents in the education group after the education (p=0.034 and p=0.027, 

respectively). Although the changes were not statistically significant, it was observed that the rates of skipping breakfast and 

lunch decreased, while the rates of having breakfast at home and bringing lunch from home increased among the students 

whose parents received education (p>0.05). In the education group, no statistically significant change was found in the PMAS 

subscale scores after the education (p>0.05). After the education, significant relationships were identified between students’ 

protein, carbohydrate, and fat intakes and the parents’ positive persuasion, use of rewards, insistence on eating, and daily fruit 

and vegetable availability subscales (p<0.05). Conclusion: It is considered that nutrition education programs conducted in 

schools may create important effects both in the school environment and in family life. It should be taken into consideration 

that the duration and continuity of the education programs may be decisive factors on the outcomes obtained. It was concluded 

that the dissemination of school-based interventions involving parental participation may contribute to the development of 

healthy eating behaviors in children. 
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INTRODUCTION 

Health, nutrition, and education are among the fundamental factors affecting individuals’ 

quality of life and the level of development of societies (1). School age (6–12 years), which 

falls within childhood when the foundations of these factors are established, is a critical period 

in which children are at greater risk than other groups in society in terms of negative health 

outcomes, particularly nutrition, due to increased physiological requirements associated with 

growth, cognitive development, and preparation for puberty (2).  Covering middle childhood 

and early adolescence, this period represents an important and final opportunity to address 

deficiencies resulting from undernutrition, enable children to catch up with normal life-cycle 

development, and mitigate the long-term consequences of overnutrition (3). The foundations of 

children’s eating habits are established within the family environment, and parents’ educational 

and socioeconomic levels play a determining role in children’s food choices, access to food, 

and the quality of their meals (4). In addition, parents’ child-feeding behaviors and attitudes, as 

well as their own eating behavior patterns, are among the important factors influencing the 

formation of children’s food preferences and eating habits. Therefore, increasing parents’ levels 

of knowledge and awareness is of great importance in supporting healthy eating behaviors in 

children (5).    

It has been reported that nutrition education interventions directed at parents can improve 

children’s diet quality by supporting the adoption of healthy eating practices in the home 

environment and can provide positive effects on health outcomes in the long term (6). Due to 

their ability to reach children and parents simultaneously, implement sustainable education 

programs, and provide an environment that supports healthy lifestyle behaviors, schools are 

considered one of the most suitable settings for nutrition education (7). When the literature is 

examined, it is seen that studies evaluating nutrition education practices directed at parents of 

primary school children in Türkiye are limited in number. Furthermore, it is noteworthy that 

studies examining the effects of nutrition education provided to parents on parents’ mealtime 

behaviors together with children’s food consumption are also insufficient (8,9). Therefore, this 

study aimed to evaluate the effects of nutrition education provided to parents in the school 

setting on children’s eating habits and parents’ mealtime behaviors. 
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SUBJECTS AND METHODS 

Study Design and Sample 

This study was conducted as an intervention-control study within the scope of the “Healthy 

Eating Habit Acquisition Project” with the participation of third- and fourth-grade students and 

their parents from two primary schools characterized as having high and low socioeconomic 

status in the Şahinbey district of Gaziantep province. The research protocol was approved by 

the Hacettepe University Non-Interventional Clinical Research Ethics Committee (Date: 

11.12.2018, Decision No: 16969557-2189). Data were collected between January 2019 and 

April 2019 after obtaining an “Informed Consent Form” from the parents and a “Child Assent 

Form” from the children. The sample size was determined based on similar studies and 

calculated using the G*Power (v3.1.7) program according to Cohen’s effect size coefficients; 

assuming that the comparisons between two independent groups would have a medium effect 

size (d=0.5), it was calculated that at least 64 individuals were required in each group (10,11). 

Considering possible sample losses during the study process, it was planned to include 70 

students and parents in both the education and control groups. Individuals who were not third- 

or fourth-grade students, were not citizens of the Republic of Türkiye, had a physical disability, 

had any diagnosed disease requiring diet and/or medication use, and parents who did not have 

sufficient Turkish reading, comprehension, and writing skills were not included in the study. 

In order to evaluate the school snack-time practice more effectively, schools with a regular full-

day education system, without a school cafeteria, and that had not previously been involved in 

any project in the field of “nutrition and dietetics” other than the Nutrition-Friendly School 

Project were preferred for the study. In the socioeconomic status classification of schools (low, 

medium, and high), the classification defined by the District Directorate of National Education 

at the neighborhood level was taken into consideration. The researchers organized 40-minute 

face-to-face educational sessions on “healthy, adequate and balanced nutrition and active 

living” for parents in two primary schools, and the 70 parents who attended the education and 

their children constituted the education group of the study. The 98 parents who did not attend 

the education but completed the data collection form and their children were included in the 

control group. The educational intervention was delivered by dietitians using a standardized 

educational presentation. In addition, parents in both the intervention and control groups 

received a one-month sample lunchbox menu prepared by the researchers and a lunchbox 

container. The content of the education consisted of adequate and balanced nutrition, nutrients 

and their functions, food groups, recommended daily portion amounts, the healthy eating plate, 
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the harms of excessive sugar and fat consumption, meal patterns, nutrition-related health 

problems, the importance of nutrition in school-age children, recommendations for parents on 

preparing a healthy lunchbox, and active living. 

Data Collection Instruments  

The data required for the study were collected using a questionnaire form. The questionnaire 

form consisted of questions related to sociodemographic characteristics and eating habits, 

anthropometric measurements, the Parent Mealtime Action Scale (PMAS) (12,13), the Student 

Health Assessment Questionnaire (SHAQ) (14,15), and the 24-Hour Dietary Recall Form. Data 

were collected at two time points: at the beginning of the study and 15 days after the parent 

education sessions. At the beginning of the study, dietary intake records of the children were 

obtained from the parents in both groups and the questionnaire form was administered. 

Anthropometric measurements of the students were obtained at baseline, and the SHAQ was 

administered to the students both at the beginning and at the end of the study. 

Anthropometric Measurements: The students’ height (cm), body weight (kg), and waist 

circumference (cm) measurements were obtained by the researchers, and body mass index 

(BMI) (kg/m²) and waist circumference-to-height ratio were calculated. Body weight, height, 

and BMI values were evaluated using the WHO AnthroPlus software (16) based on the “WHO-

2007 reference values for children aged 5–19 years” and classified according to z-score (SD) 

cut-off points (17).  Waist circumference reference values were evaluated according to the waist 

circumference percentiles developed by Hatipoğlu et al. for Turkish children aged 7–17 years 

(18), and the waist circumference-to-height ratio was evaluated according to the Ashwell 

classification (19).  

Parent Mealtime Action Scale (PMAS): The questionnaire was developed by Hendy et al. 

(12) and tested for its Turkish validity and reliability (13). The scale is a three-point likert-type 

scale (1=never, 2=sometimes, 3=always) consisting of 31 questions. By focusing on the 

behaviors exhibited by parents while feeding their children during mealtimes over a one-week 

period, the scale examines these behaviors in detail under nine subdimensions (12). These 

subdimensions are snack limits (SL), positive persuasion (PP), daily fruit and vegetable 

availability (DFVA), use of rewards (UR), insistence on eating (IE), snack modeling (SM), 

special meals (SpM), fat reduction (FR), and many food choices (MFC). The scale does not 

have a total score, and each subdimension is evaluated as an independent scale. Scale scores 

are calculated by dividing the sum of the scores given to the items in the relevant subdimension 
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by the number of items. Only items 2 and 31 are reverse scored. A higher mean score obtained 

for each subdimension indicates that parents use that behavior more frequently. 

Student Health Assessment Questionnaire (SHAQ): The Student Health Assessment 

Questionnaire (SHAQ) was used to evaluate students’ nutrition and physical activity behaviors. 

The scale, originally named the Student Health Assessment Questionnaire (SHAQ) and 

developed as a short version of the School Physical Activity and Nutrition (SPAN) 

questionnaire (14), was adapted into Turkish by Küçük Yetgin and its validity and reliability 

study was conducted (15). The scale consists of a total of 33 questions evaluating demographic 

characteristics, eating habits, dietary intake behaviors during the previous 24 hours, physical 

activity and sedentary habits, and individual and family attitudes. In addition, composite scores 

related to students’ consumption of meat, dairy products, fruits and vegetables, fat and sugar, 

physical activity duration, and screen time are obtained from the questionnaire. In this study, 

the questionnaire was administered twice under researcher supervision on weekdays, at baseline 

and 15 days after the intervention; the effects of the education provided on students’ food 

preferences, nutrition and physical activity behaviors, and composite scores were evaluated. 

Daily Energy and Nutrient Intake: Dietary intake records of the children for one school day 

(weekday) were obtained from the parents twice, at the beginning of the study (Day 0) and 

approximately 15 days later. The energy, micronutrient, and macronutrient values provided by 

the consumed foods were calculated using the Nutrition Information Systems Software Program 

(BeBIS) (20). The percentages of meeting daily reference intakes for energy and nutrients were 

evaluated using the “Turkey-Specific Food and Nutrition Guide 2015” (21).  

Statistical Analyses: The quantitative data obtained from the participants were tested for 

normality Shapiro–Wilk and Kolmogorov–Smirnov tests, and it was determined that the data 

showed a normal distribution. Therefore, parametric tests were used in the analyses. The 

independent samples t-test was applied to compare quantitative variables between the education 

and control groups. The chi-square test was used to evaluate the relationships between 

categorical variables. Paired samples t-test was applied to examine the differences between pre- 

and post-education quantitative measurements in the education and control groups. 

Relationships between quantitative variables were evaluated using Pearson correlation analysis. 

Correlation coefficients were interpreted as follows: <0.20, very weak; 0.20–0.39, weak; 0.40–

0.59, moderate; 0.60–0.79, strong; and ≥0.80, very strong. All statistical analyses were 

performed using SPSS 20.0 software, and the level of statistical significance was accepted as 

p<0.05. 
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RESULTS 

A total of 168 students participated in the study, of whom 52.9% were female and 47.1% were 

male. Of the participants, 54.8% were third-grade students and 45.2% were fourth-grade 

students. The anthropometric characteristics of the students are presented in Table 1. No 

statistically significant difference was found between the low and high socioeconomic status 

groups in terms of weight-for-age, height-for-age, and BMI-for-age z-scores, waist 

circumference, and waist-to-height ratio (p>0.05). When all students were evaluated, it was 

determined that 14.9% were overweight and 8.3% were obese according to BMI-for-age z-

scores. In addition, 90.5% of the students were in the normal waist circumference category, 

while 77.3% had an appropriate waist-to-height ratio. 

Table 2 presents the changes in PMAS subdimension scores of parents in the education and 

control groups between baseline and follow-up measurements. In the education group, no 

statistically significant change was found in PMAS subdimension scores after the education 

(p>0.05). In this group, the highest mean score both before and after the education was obtained 

from the “daily fruit and vegetable availability” subdimension. In the control group, statistically 

significant decreases were observed between baseline and follow-up measurements in the 

“positive persuasion,” “snack modeling,” and “many food choices” subdimension scores 

(p<0.001, p=0.039, and p=0.031, respectively). No significant change was observed in the other 

subdimensions (Table 2). 

Table 3 examines the distribution of students’ dietary behaviors during the previous 24 hours 

before and after the education in the education and control groups. While the rate of skipping 

breakfast increased from 15.3% to 18.4% at the end of the study in the control group, it 

decreased from 12.9% to 11.4% in the education group. Similarly, the rate of skipping lunch 

increased from 9.2% to 12.2% in the control group, whereas it decreased from 15.7% to 8.6% 

in the education group. In the education group, the rates of having breakfast at home and 

bringing lunch from home increased after the education compared with the pre-education 

period. However, the changes in breakfast, lunch, and preference for ready-to-eat foods 

consumed outside the home between baseline and follow-up measurements were not reflected 

as statistically significant (p>0.05).  
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Table 1. Distributions of Weight-for-age, Height-for-age, BMI-z Scores for Age, and Waist-to-height Ratios Among Students 

by Socio-economic Status 

  

         Low socioeconomic  

status 

            High socioeconomic  

status 

Total 

p 

  n % n % n % 

Gender        

Girls 62 53.5 27 51.9 89 52.9 
>0.05 

Boys 54 46.5 25 48.1 79 47.1 

Grade        

3. 69 59.5 23 44.2 92 54.8 
>0.05 

4. 47 40.5 29 55.8 76 45.2 

Weight for age (z-score) (WHO, 2007)           

0.782 

Severe underweight 1 0.9 1 2.1 2 1.2 

Underweight 18 15.8 5 10.6 23 14.3 

Normal 72 63.2 31 66.0 103 64.0 

Overweight 17 14.9 6 12.8 23 14.3 

Obese 6 5.3 4 8.5 10 6.2 

Height for age (z-score) (WHO, 2007)       

0.660 

Severely stunted 1 0.9 1 1.9 2 1.2 

Stunted 21 18.1 9 17.3 30 17.9 

Normal 77 66.4 30 57.7 107 63.7 

Tall 15 12.9 10 19.2 25 14.9 

Very tall 2 1.7 2 3.8 4 2.4 

BMI classification for age (z-score) (WHO, 2007)  

0.703 

Severe underweight 4 3.4 1 1.9 5 3.0 

Underweight 17 14.7 4 7.7 21 12.5 

Normal 70 60.3 33 63.5 103 61.3 

Overweight 16 13.8 9 17.3 25 14.9 

Obese 9 7.8 5 9.6 14 8.3 

Waist circumference (percentile) (IDF)      

0.188 Normal 107 92.2 45 86.5 152 90.5 

Obese 9 7.8 7 13.5 16 9.5 

Waist/Height ratio (Ashwell)      

0.342 

Take Care 11 15.9 3 10.7 14 14.4 

OK 54 78.3 21 75.0 75 77.3 

Consider Action 4 5.8 4 14.3 8 8.2 

Take Action 0 0.0 0 0.0 0 0.0 

The chi-square test was used to analyze the data. WHO: World Health Organization (World Health Organization), BMI: Body Mass Index, IDF: International 

Diabetes Federation. 
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Table 2. Changes in PMAS Subscale Scores in the Intervention and Control Groups Before and After the Education 

 PMAS subscales 

  

         Control Group (n=98)    Education Group (n=70) 

Pre-education   Post-education 

p 

Pre-education Post-education  

p 
X̄ SD X̄ SD X̄ SD X̄ SD 

Snack Limits 2.19 0.56 2.19 0.58 0.999 2.33 0.55 2.32 0.63 0.928 

Positive Persuasion 2.53 0.40 2.35 0.49 <0.001* 2.35 0.45 2.38 0.44    0.683 

Daily Fruit and Vegetable 

Availability 
2.37 0.50 2.37 0.47 0.990 2.41 0.40 2.50 0.41 0.156 

Use of Rewards 1.85 0.48 1.79 0.47 0.312 1.86 0.50 1.76 0.49 0.128 

Insistence on Eating 1.79 0.64 1.77 0.59 0.734 1.69 0.52 1.63 0.59 0.386 

Snack Modeling 1.74 0.46 1.65 0.38 0.073 1.66 0.42 1.67 0.37 0.905 

Special Meals 1.49 0.36 1.58 0.38 0.039* 1.48 0.31 1.52 0.29 0.427 

Fat Reduction 1.96 0.57 1.94 0.54 0.736 1.94 0.54 2.01 0.55 0.340 

Many Food Choices 2.08 0.42 1.98 0.47 0.031* 2.03 0.46 1.92 0.47 0.076 

A paired-samples t-test was used to evaluate the data. *p<0.05 was considered statistically significant. Statistically significant data are shown in bold. X̅±SD: 

mean±standard deviation, PMAS: Parent Mealtime Action Scale 

 

Table 3. Comparison of Students’ 24-hour Dietary Behaviors Before and After the Education 

  

Pre-education Post-education  

Control 

Group (n=98) 

Education Group  

(n=70) 

Control 

Group (n=98) 

Education 

Group (n=70) 

 

n % n % n % n % p 

Location of 

Breakfast 

Consumption 

Did Not Consume 

Breakfast 
15 15.3 9 12.9 18 18.4 8 11.4 

 

 

0.267    

 

Home 65 66.3 50 71.4 72 73.5 52 74.3 

School Canteen 11 11.2 8 11.4 5 5.1 6 8.6 

Bakery 1 1.0 0 0.0 3 3.1 0 0.0 

Other 6 6.1 3 4.3 0 0.0 4 5.7 

Location of 

Lunch 

Consumption 

Did Not Consume Lunch 9 9.2 11 15.7 12 12.2 6 8.6  

0.615 Home 56 57.1 44 62.9 52 53.1 50 71.4 

School Canteen 29 29.6 13 18.6 33 33.7 13 18.6 

Other 4 4.1 2 2.9 1 1.0 1 1.4 

Menu Choice 

When Eating 

Out 

Did Not Consume 

Ready-to-Eat Foods 
37 37.8 31 44.3 26 26.5 28 40.0 

 

0.228 

Salad Menu 7 7.1 2 2.9 8 8.2 4 5.7 

Fast-Food Menu 47 48.0 26 37.1 48 49.0 30 42.9 

Bakery Menu 7 7.1 11 15.7 16 16.3 8 11.4 

The chi-square test was used to analyze the data. 

 

Table 4 compares the numbers of main meals, snacks, and total meals of students and parents 

before and after the education. In the parents of the education group, statistically significant 

increases were found in the total number of main meals and total number of meals after the 

education (p=0.034 and p=0.027, respectively). In the control group, no significant change was 

found in the number of meals of the parents between baseline and follow-up measurements 

(p>0.05). When evaluated in terms of students, no statistically significant difference was found 

in either the number of main meals or snacks between the pre- and post-education periods in 

either the education or control groups (p>0.05) (Table 4). 
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Table 4. Comparison of Meal Frequency of Students and Parents Before and After the Education 

  

 

n 

Pre-education Post-education 
p 

X̄ SD X̄ SD 

C
o

n
tr

o
l 

G
ro

u
p

 

Parents’ Total Number of Main 

Meals 
98 2.79 0.41 2.83 0.41 0.287 

Parents’ Total Number of Snacks 98 0.18 0.56 0.08 0.34 0.058 

Parents’ Total Number of Meals 98 2.97 0.68 2.91 0.50 0.379 

Children’s Total Number of Main 

Meals 
98 2.93 0.26 2.97 0.17 0.208 

Children’s Total Number of Snacks 98 1.63 1.14 1.50 1.17 0.357 

Children’s Total Number of Meals 98 4.56 1.15 4.47 1.17 0.520 

E
d

u
ca

ti
o
n

 G
ro

u
p

 

Parents’ Total Number of Main 
Meals 

70 2.80 0.40 2.90 0.30 0.034* 

Parents’ Total Number of Snacks 70 0.29 0.62 0.36 0.72 0.199 

Parents’ Total Number of Meals 70 3.09 0.76 3.26 0.81 0.027* 

Children’s Total Number of Main 
Meals 

70 2.94 0.23 2.91 0.28 0.321 

Children’s Total Number of Snacks 70 1.77 0.92 1.89 1.04 0.403 

Children’s Total Number of Meals 70 4.70 0.97 4.80 1.11 0.477 

A paired-samples t-test was used to evaluate the data. *p<0.05 was considered statistically significant. Statistically significant data are shown in bold. X̅±SD: 

mean±standard deviation 

 

Table 5 presents the relationships between students’ daily energy and nutrient intakes and 

PMAS subdimension scores in the education and control groups as examined by correlation 

analysis. In the education group, before the education, both positive and negative significant 

relationships were found between parental feeding behaviors and students’ protein, energy, and 

fat intakes (p<0.05). After the education, significant relationships were identified between 

students’ protein, carbohydrate, and fat intakes and the parents’ positive persuasion, use of 

rewards, insistence on eating, and daily fruit and vegetable availability subdimensions (p<0.05). 

In the control group, numerous significant relationships were found at baseline between 

parental feeding behaviors and students’ energy, macronutrient, and dietary fiber intakes 

(p<0.05); at the end of the study, these relationships decreased, but positive significant 

relationships between the reduction of animal fats subdimension and students’ energy, protein, 

and fat intakes continued to be observed (p<0.05) (Table 5). 
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Table 5. Relationship Between Parents’ PMAS Subscale Scores and Students’ Average Daily Energy and Nutrient Intakes (Before the Education) 

     
Control Group (n=98) Education Group (n=70) 
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M
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y
 F

o
o
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C
h
o
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P
r
e
-e

d
u

c
a
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o

n
 

Energy (kcal) 

r 0.004 0.131 0.190 0.227 0.060 -0.088 0.126 0.223 0.286 0.088 -0.147 0.287 -0.124 -0.083 0.086 -0.021 0.138 -0.082 

p 0.970 0.198 0.062 0.025* 0.557 0.389 0.215 0.027* 0.004* 0.468 0.226 0.016* 0.306 0.492 0.477 0.862 0.256 0.499 

Protein (g) 

r -0.093 0.121 0.243 0.166 0.104 -0.023 0.089 0.242 0.217 -0.088 -0.235 0.142 -0.155 -0.135 0.002 -0.022 -0.014 -0.136 

p 0.363 0.237 0.016* 0.103 0.308 0.824 0.385 0.016* 0.032* 0.470 0.050 0.242 0.201 0.267 0.988 0.857 0.909 0.263 

Protein (%) 

r -0.073 0.046 0.119 -0.103 0.147 -0.027 -0.108 0.051 -0.070 -0.282 -0.267 -0.266 -0.056 -0.120 -0.149 0.032 -0.260 -0.141 

p 0.477 0.650 0.244 0.312 0.149 0.788 0.289 0.618 0.491 0.018* 0.025* 0.026* 0.644 0.323 0.218 0.792 0.030* 0.244 

Fat (g) 

r -0.020 0.037 0.176 0.163 0.039 -0.134 0.102 0.165 0.243 0.122 -0.187 0.301 -0.144 -0.129 0.043 0.019 0.179 -0.115 

p 0.842 0.716 0.083 0.108 0.706 0.188 0.316 0.104 0.016* 0.316 0.121 0.011* 0.234 0.286 0.721 0.877 0.139 0.345 

Fat (%) 

r 0.035 -0.103 0.130 -0.031 0.033 -0.199 -0.086 -0.035 0.054 0.070 -0.199 0.036 -0.033 -0.124 -0.044 0.129 0.071 -0.073 

p 0.734 0.311 0.202 0.762 0.750 0.049* 0.402 0.735 0.598 0.563 0.099 0.764 0.789 0.306 0.720 0.287 0.560 0.546 

Carbohydrate (g) 

r 0.049 0.181 0.139 0.247 0.047 -0.051 0.130 0.213 0.278 0.099 -0.053 0.259 -0.075 -0.010 0.128 -0.050 0.120 -0.017 

p 0.635 0.074 0.172 0.014* 0.648 0.620 0.200 0.035* 0.006* 0.413 0.663 0.030* 0.536 0.933 0.292 0.682 0.320 0.888 

Carbohydrate (%) 

r 0.138 0.137 -0.003 -0.056 0.095 -0.156 -0.078 -0.049 -0.052 -0.028 0.105 -0.087 0.119 0.188 0.159 0.012 -0.082 0.100 

p 0.174 0.178 0.978 0.583 0.352 0.124 0.447 0.632 0.610 0.820 0.385 0.476 0.327 0.118 0.189 0.923 0.501 0.410 

Fibre (g) 

r 0.093 0.121 0.292 0.141 -0.002 -0.039 -0.013 0.285 0.288 0.115 0.010 0.056 -0.055 -0.086 -0.006 0.021 0.198 -0.022 

p 0.363 0.235 0.003* 0.165 0.984 0.706 0.901 0.005* 0.004* 0.344 0.936 0.643 0.652 0.479 0.964 0.866 0.100 0.857 

Pearson correlation analysis was used to evaluate the data. *p<0.05 was considered statistically significant. Statistically significant data are shown in bold. 
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Table 5 (Continued). Relationship Between Parents’ PMAS Subscale Scores and Students’ Average Daily Energy and Nutrient Intakes (After the Education) 

     Control Group (n=98) Education Group (n=70) 
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Energy (kcal) 

r 0.188 0.079 0.004 0.108 -0.030 -0.071 -0.095 0.259 0.143 0.133 0.215 0.124 0.216 0.162 -0.026 0.163 0.197 0.055 

p 0.064 0.442 0.972 0.290 0.768 0.484 0.352 0.010* 0.159 0.272 0.073 0.305 0.072 0.179 0.831 0.177 0.101 0.652 

Protein (g) 

r 0.050 0.122 0.000 0.041 -0.083 -0.139 0.018 0.292 0.126 0.128 0.294 0.193 0.339 0.243 -0.083 0.219 0.159 0.095 

p 0.624 0.230 0.999 0.685 0.414 0.173 0.860 0.004* 0.215 0.292 0.013* 0.110 0.004* 0.042* 0.497 0.068 0.189 0.436 

Protein (%) 

r -0.184 0.022 -0.044 -0.133 -0.046 -0.079 0.105 0.021 -0.095 0.020 0.089 0.068 0.140 0.039 -0.102 0.085 -0.081 0.029 

p 0.070 0.833 0.665 0.192 0.654 0.437 0.301 0.836 0.350 0.870 0.466 0.578 0.246 0.747 0.402 0.483 0.505 0.813 

Fat (g) 

r 0.146 0.058 -0.015 0.060 -0.029 -0.064 -0.073 0.297 0.103 0.062 0.196 0.209 0.228 0.076 -0.050 0.125 0.162 0.033 

p 0.150 0.572 0.881 0.559 0.778 0.531 0.477 0.003* 0.314 0.612 0.103 0.083 0.057 0.530 0.680 0.301 0.179 0.787 

Fat (%) 

r -0.013 -0.014 -0.063 -0.067 0.020 0.063 -0.022 0.066 -0.053 -0.128 0.058 0.244 0.165 -0.078 -0.019 -0.024 0.025 -0.015 

p 0.901 0.887 0.541 0.511 0.847 0.537 0.832 0.522 0.604 0.290 0.634 0.041* 0.171 0.519 0.875 0.841 0.840 0.900 

Carbohydrate (g) 

r 0.190 0.055 0.012 0.119 -0.013 -0.045 -0.110 0.156 0.129 0.169 0.159 -0.007 0.119 0.186 0.021 0.145 0.191 0.055 

p 0.061 0.593 0.907 0.245 0.899 0.659 0.281 0.125 0.204 0.161 0.188 0.951 0.326 0.124 0.861 0.231 0.113 0.654 

Carbohydrate (%) 

r 0.084 -0.017 -0.016 0.080 0.081 -0.011 -0.162 -0.144 0.008 0.122 -0.073 -0.269 -0.202 0.078 0.074 -0.008 0.006 0.006 

p 0.411 0.870 0.878 0.431 0.430 0.918 0.111 0.156 0.934 0.314 0.550 0.025* 0.094 0.521 0.540 0.950 0.963 0.959 

Fiber (g) 

r 0.058 0.018 0.120 0.038 -0.025 0.011 0.027 0.188 0.165 0.118 0.016 -0.134 0.001 -0.099 -0.080 0.051 0.102 -0.085 

p 0.569 0.859 0.240 0.713 0.809 0.912 0.791 0.064 0.105 0.331 0.897 0.267 0.996 0.414 0.512 0.676 0.400 0.486 

Pearson correlation analysis was used to evaluate the data. *p<0.05 was considered statistically significant. Statistically significant data are shown in bold.  
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DISCUSSION 

Today, together with industrial developments, the transition to a sedentary lifestyle (22), 

increased time spent in front of computers and television, increased consumption of energy-

dense foods, larger portion sizes, easier access to food and food establishments, family eating 

habits, particularly those of parents, insistence on eating, foods and beverages offered to 

children as rewards, meal frequency, socioeconomic and cultural characteristics, and physical 

activity level are considered among the causes of obesity (23–25). 

The World Health Organization (WHO) reported in 2016 that 340 million children aged 5–19 

years were overweight or obese (26). In the Monitoring Growth in School-Age Children (6–10 

years) Project (TOÇBİ) conducted in Türkiye in 2011, 14.3% of children were identified as 

overweight and 6.5% as obese according to BMI-for-age z-scores  (27). In the Childhood 

Obesity Surveillance Initiative (COSI) conducted in Türkiye in 2016, the prevalence of 

overweight and obesity among children aged six to nine years was found to be 14.6% and 9.9%, 

respectively (28). In the preliminary report of the Gaziantep Nutrition and Health Survey, 

conducted as a pilot study of the Turkey Nutrition and Health Survey (TBSA)-2017, 16.1% of 

children aged 6–14 years were identified as overweight and 12.3% as obese (29). In the present 

study, 14.9% of the children were overweight and 8.3% were obese according to BMI-for-age 

z-scores, and these averages were found to be lower than those reported in the TOÇBİ (2012) 

study but higher than those reported in Gaziantep Nutrition and Health Survey (2017). This 

difference may be attributed to the effects of dietary habits, physical activity levels, and 

environmental factors of the sample. On the other hand, calculation of the waist circumference-

to-height ratio in children and adolescents aged 8–17 years is considered an important indicator 

of cardiovascular risk (30). When the waist circumference-to-height ratio of the children in this 

study was evaluated according to the Ashwell classification (19), 77.3% of the children were 

found to have an appropriate ratio (0.4–0.5), while 8.2% were found to require consideration of 

an action plan for weight management (0.5–0.6) (Table 1). Based on these findings, it is 

considered that the majority of the children included in the sample were at low risk for 

cardiovascular diseases. 

Meals and meal patterns throughout the day are of great importance in maintaining a healthy 

and balanced diet. The intake of nutrients at regular intervals and consumption of three main 

meals per day can help ensure that metabolism functions in a healthy and balanced manner. 

Ideally, the three main meals should be consumed at intervals of approximately four to five 

hours. In addition to main meals, snacks consumed when desired may help regulate blood 
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glucose levels and consequently contribute to metabolic balance, preventing rapid hunger and 

excessive food consumption at the subsequent meal (31). In this study, parents were found to 

consume an average of three main meals per day (2.79±0.41) at baseline. According to the 

results of the Turkey Nutrition and Health Survey 2010, 70.8% of individuals in the 

Southeastern Anatolia Region consumed three main meals per day (31). In the present study, 

while no change was observed in the control group between baseline and follow-up, the total 

number of main meals consumed by parents in the education group increased significantly 

(p<0.05), and the number of snacks also increased, although not significantly (p>0.05). This 

finding highlights that nutrition education resulted in a positive change among parents toward 

consuming three main meals per day. However, an increased number of meals should not, in 

itself, be interpreted as an indicator of healthier eating habits. The children in this study were 

also found to consume approximately three main meals and two snacks per day. In a study 

conducted in Scotland, Macdiarmid et al. reported that children aged 5–11 years had a median 

of 3.3 main meals and 2.1 snacks per day (32). Kerr et al. similarly reported that children in 

Northern Ireland consumed an average of three main meals and 2.3 snacks per day (33). These 

findings are consistent with those reported in other studies in the literature (32,33). When post-

education results were evaluated, it was observed that the total number of main meals decreased 

and the total number of snacks increased among children in the education group; however, these 

changes were not statistically significant (p>0.05) (Table 4). This finding suggests that the 

relatively short-term education provided resulted in only limited changes in children's eating 

habits. 

It is argued that, because children are limited to eating the foods offered by their parents, 

particularly their mothers, in the home environment, mothers’ food offering behaviors may 

influence children’s attitudes toward liking and disliking foods (4). Wenrich et al. (34) also 

reported that children’s vegetable choices stemmed from their parents’ vegetable offerings. 

Similarly, Groele et al. reported that the fruits not consumed by mothers were the same as those 

not consumed by their children, attributing this situation to the absence of various foods in the 

home environment and consequently children’s lack of exposure to these foods (35). In the 

present study, parents were provided with nutrition education to increase their level of nutrition 

knowledge, and the PMAS was administered to evaluate changes in subdimension scores after 

the education. Although no statistically significant differences were observed between the 

groups, it was determined that the Daily Fruit and Vegetable Availability (DFVA) and Fat 

Reduction (FR) behavior scores of parents in the education group increased after the education, 
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whereas this increase was not observed in the control group. DFVA is a subdimension 

measuring parents’ behaviors regarding how frequently they consume fruits and vegetables 

themselves and offer them to their children, while FR is a subdimension measuring parents’ use 

of animal fats during the preparation of meals for themselves and their children (12). Therefore, 

it is considered that parents’ level of knowledge on these issues increased (Table 2). Asakura 

et al. also reported a positive relationship between parents’ nutrition knowledge level and 

vegetable consumption of both themselves and their children (36). In a study conducted with 

fourth- and sixth-grade students and their parents, higher parental nutrition knowledge was 

associated with greater fruit consumption by children throughout the week and increased 

frequency of bringing vegetables to school, while children who selected their own lunches had 

higher weekly portions of fruits and vegetables in their lunchboxes. At the end of the study, it 

was emphasized that, in addition to increasing parents’ nutrition knowledge, encouraging 

parents to allow children to decide on their lunch selections could increase fruit and vegetable 

consumption among children (11). On the other hand, in the present study, parents’ PMAS 

scores were similar before and after the education, and no significant changes were observed. 

This finding indicates the importance of continuously informing parents about their children’s 

nutrition. It is considered that increasing the frequency of nutrition education provided to 

parents may result in these changes reaching a significant level. Göbel et al. (37), following a 

total of three nutrition education sessions provided to parents of preschool children at different 

time points, examined children’s food consumption records and reported significant increases 

in the intake of important macro- and micronutrients such as protein, iron, and magnesium. It 

is considered that repeated educational interventions may lead to significant changes in 

children’s eating habits. Şanlıer and Bölükbaşı also recommend that nutrition education 

programs be repeated at regular intervals and conducted in a practical manner (38). 

It has been reported that parents are responsible for offering reliable and healthy foods to their 

children during mealtimes; however, decisions regarding food preference and consumption 

amount should be left to the children (39,40). Parents also play a direct role in shaping 

children’s eating habits by modeling their own eating behaviors and food and taste preferences 

(41,42). Feeding practices include behaviors such as pressuring children to eat, using foods as 

rewards, restricting access to selected foods or food groups, and modeling or using foods for 

calming or controlling purposes (42). Hendy et al. (12) reported that the most frequently used 

behaviors by mothers were Snack Limits (SL) and DFVA, whereas Uslu and Pazarcıklı (43) in 

their study conducted with children and parents with a mean age of 7.7±2.2 years, found that 
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DFVA, Positive Persuasion (PP), and SL behaviors were used most frequently. Similarly, in 

the present study, PP, DFVA, and SL were identified as the most frequently exhibited behaviors 

in both the education and control groups before and after the education, and these findings were 

observed to be consistent with those reported in previous studies (12,43). These results indicate 

that parents make efforts to display positive behaviors regarding their children’s nutrition. On 

the other hand, it is thought that the observed changes in some PMAS subscale scores in the 

control group between study onset and study end measurements may be due to natural 

variability or external influences unrelated to the intervention. 

In this study, the relationships between parents’ mealtime behaviors and children’s intake of 

certain nutrients were examined. In the education group, a negative relationship was identified 

before the education between parents’ SL and PP behavior scores and children’s protein (%) 

intake, whereas a positive significant relationship was identified after the education between 

protein (g) intake and PP behavior scores. In addition, although not statistically significant, 

parents’ PP behavior scores were observed to increase after the education (Table 5). Kral and 

Rauh also reported that children who were positively persuaded by their parents consumed 

greater amounts of nutrient-dense foods  (41). The absence of a similar finding in the control 

group suggests that the increase in children’s protein intake may have resulted from 

improvements in parental behaviors associated with the education received. On the other hand, 

a significant inverse relationship was found in the education group before the education 

between SL behavior and children’s protein (%) consumption (r=-0.282, p<0.05). This finding 

suggests that children for whom snack consumption was more restricted consumed lower 

amounts of dietary protein. No change was observed in SL behavior after the education, which 

may be attributable to the limited duration of the educational intervention.  

The literature emphasizes that family-involved school-based nutrition programs may be 

effective in increasing children’s fruit and vegetable consumption (44,45). Wenrich et al. 

reported that children’s vegetable choices stemmed from their parents’ vegetable offerings (34), 

while Groele et al. found that the fruits not consumed by mothers and their children were similar 

(35). In the present study, the significant positive relationship between DFVA behavior and 

dietary fiber intake among parents in the control group is considered to be consistent with the 

findings of previous studies (34,35). Although dietary fiber intake decreased, albeit not 

significantly, among children whose parents were in the education group, the increase in 

parents’ mean DFVA behavior scores suggests that parents’ knowledge regarding fruit and 

vegetable consumption may have improved after the education; however, they may not have 



Current Research in Nutritional Sciences and Dietetics Journal 

2026;2:97-115 

112 
 

been able to keep sufficient amounts of fruits and vegetables in their homes due to reasons such 

as seasonality, income level, and affordability. In addition, the fact that the mean dietary fiber 

intake of children in the control group decreased significantly while parents’ mean DFVA 

behavior scores remained unchanged supports this interpretation. 

Fat reduction is a subdimension measuring parents’ behaviors regarding controlling their 

children’s food intake and energy intake, as well as their use of animal fats during the 

preparation of meals for themselves and their children (12). In the correlation analysis, a 

significant positive relationship was found at baseline in the control group between children’s 

mean energy and carbohydrate (g) intake and parents’ FR behavior (r=0.223, p=0.027 and 

r=0.213, p=0.035, respectively). In addition, it was observed that the children of parents who 

obtained the highest scores from this subdimension were also obese. This finding suggests that 

restrictive parental behaviors regarding fat consumption may influence children’s food choices 

and contribute to a preference for foods with a high carbohydrate content. Similar findings have 

been reported in other studies (46,47), indicating a positive relationship between children’s BMI 

values and parents’ restrictive and controlling behaviors. 

The strength of this study is that it is one of the pioneering studies in the literature to 

simultaneously examine the effect of nutrition education on parents’ mealtime behaviors and 

the relationship and changes between these behaviors and children’s nutrient intakes. The 

limitations of the study include the restriction of dietary intake records to a single day, the 

implementation of nutrition education as a single session, and the conduct of the study in a 

sample limited to two schools. In addition, the relatively short follow-up period of 15 days may 

not have been sufficient to evaluate long-term or sustained behavioral changes. Therefore, the 

findings primarily reflect immediate changes in awareness and short-term behaviors rather than 

permanent dietary habits. Additionally, it should be noted that participants were allocated to 

groups based on attendance at the educational sessions rather than randomization; therefore, the 

possibility of selection bias cannot be completely excluded. However, no significant differences 

were observed in the measured baseline characteristics between the intervention and control 

groups. 

In the present study, the effect of a short-term educational program aimed at increasing nutrition 

awareness among parents was evaluated. The findings indicate that significant relationships 

exist between parents’ child-feeding behaviors and children’s nutrient intakes. Ensuring 

adequate and balanced nutrition during childhood is a fundamental factor in raising healthy 

generations, and this should be supported through sustainable nutrition education programs. 
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Furthermore, it was concluded that educational programs implemented in schools to increase 

parents’ nutrition knowledge may improve parents’ mealtime behaviors and thereby increase 

children’s nutrient intakes compared with the control group. Accordingly, it can be stated that 

nutrition education programs conducted in schools may create important effects both in the 

school environment and in family life. In this context, implementing nutrition education 

programs at more frequent intervals and providing support from dietitians and psychologists 

during the process may be beneficial in increasing parents’ knowledge levels, improving their 

awareness of mealtime behaviors, and correcting negative behaviors. 

Finally, it is considered that repeated interventions and long-term follow-up studies are needed 

in order to better understand these relationships and evaluate their long-term effects. 
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