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Childhood Obesity: Pathways between Mothers’ Health Literacy and
Behaviors and Self-Efficacy of Eating and Physical Activity in Their

Children

Abstract

Background: Childhood obesity is a rapidly growing global public health issue. To combat
this issue and promote a healthy body weight for children, encouraging children to adopt
healthy eating and physical activity (PA) habits is crucial. However, the factors underlying
children’s eating and PA behaviors are complex, and the health literacy (HL) of mothers, PA
habits of parents, as well as self-efficacy.

Aim: The aim of this study was to investigate how mothers’ sociodemographic factors, HL,
body mass index (BMI), and PA levels affect their children’s BMI, nutritional and PA behav-
iors, and related self-efficacy.

Methods: This cross-sectional study included 320 children aged 8-12 and their mothers.
Data were collected using questionnaires for mothers (Sociodemographic Data Form, Tlrkiye
HL Scale-Short Form, International PA Questionnaire) and for children (sociodemographic
data form, anthropometric measurement form, nutritional behavior scale, PA Questionnaire,
self-efficacy for healthy eating, PA self-efficacy scale). Path analysis was conducted to illus-
trate the structure of the variables.

Results: The mothers had an average age of 38.0+5.37 years, with approximately half of
the participants having two children. The results of the path analysis revealed that mothers’
education level and HL were significant predictors of their PA and BMI. In addition, mothers’
PA levels had a positive effect on their children’s duration of PA. The mother’'s HL, mother’s
BMI, and children’s PA levels and nutritional behaviors were also identified as factors that
affect children’s BMI z-scores.

Conclusion: Enhancing the HL of mothers is a potent strategy in preventing childhood obe-
sity, as it can lead to children achieving the recommended BMI z-scores and PA levels. As
part of their usual care practices, nurses should adopt a family-centered approach that
assesses mothers and children together.
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Introduction

Childhood obesity is increasing and becoming an urgent public health problem in the
world.! The prevalence of overweight and obesity in children and adolescents has
increased from 4% to 18% between 1975 and 2016. In 2020, the prevalence of obesity
among children and adolescents aged 2-19 years worldwide was 19.7%, affecting around
14.7 million individuals. The prevalence of obesity varied across age groups, with 12.7%
among 2-5-year-olds, 20.7% among 6-11-year-olds, and 22.2% among 12-19-year-olds.?3
Obesity can cause various social and psychological health problems in children and is
also associated with obesity and poor health outcomes in adulthood.’ As a result of its
significant impact on children’s general health status, growth and development, and
risk of acute and chronic diseases, the prevention of childhood obesity is an urgent
public health priority in many countries.* Theoretically, childhood obesity can be pre-
vented through multidimensional and multisectoral collaborative strategies and regula-
tions. However, no countries have been successful to decrease childhood obesity, while
international-evidence-based data still have continued to accumulate data for improv-
ing strategies.®
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The cause of obesity is defined as the imbalance between calo-
ries consumed and extended. Nutritional behaviors of children
have been the most highlighted factor which influences the occur-
rence of obesity. Many studies have focused on the various demo-
graphic’, social, and psychological factors® that affect nutritional
behaviors and dietary patterns.* In this regard, various factors
including parental feeding practices,’ food preferences, speeding
of eating, parental feeding style,’® economic status, parent income,
and sociocultural education® are directly or indirectly related to
childhood obesity. Parental preferences, attitudes, and behaviors
have been also found to be the earliest determinants of healthy
eating attitudes and practices in children. More specifically, the
knowledge of healthy eating, eating attitudes, and habits of the
mothers in the families are the most important determinant to
develop healthy nutritional behaviors habits in the children, there-
fore maternal characteristics have a strong influence on the pre-
vention of obesity in their children.?? Besides nutritional behaviors,
physical inactivity is also considered to be an important risk factor
for obesity. It is already known that 23% of adults and 81% of ado-
lescents (aged 11-17 years) do not have enough physical activity
(PA) for being healthy according to the World Health Organization
global recommendations.® One of the most important strategies to
prevent childhood obesity is improving PA and healthy nutritional
behaviors. It is desired that the families encourage their children to
be more physically active and prefer a healthier diet, and the chil-
dren can adapt and sustain these attitudes and behaviors in their
adulthood years. Besides, knowledge on healthy lifestyle, there is a
need to promote self-efficiency of healthy nutritional and PA dur-
ing the childhood years.*® From birth to starting primary school is a
crucial time point for obesity prevention interventions, when diet
and activity behavior are being established between parent and
child. Lifestyle modification interventions to improve dietary qual-
ity, increase PA levels, and reduce sedentary behaviors, often using
behavior-changing techniques and involving parents or carers, or
both, are the mainstay for interventions in preschool-aged children.
By intervening at such an early age, it may be possible to prevent
obesity levels continuing to rise for future generations and is cru-
cial to reducing health inequalities.**

The cultural and behavioral patterns of parents have a direct impact
on the health and lifestyle of their children. Knowledge about being
healthy and maintaining a healthy lifestyle is an indicator of indi-
viduals’ health literacy (HL) level. Globally, 23% of adults and 81% of
adolescents (aged 11-17 years) do not meet the WHO global recom-
mendations on PA for health.® Insufficient HL, such as a lack of knowl-
edge regarding healthy lifestyle affects many unhealthy outcomes
and can cause reduced self-efficacy, inadequate self-care, and poor
disease management. Therefore, to improve individuals’ healthy life-
style such as healthy nutritional habits, being physically active, and
self-management, it is necessary to improve their HL. The review
conducted by Aslam and Kingdom showed that an increase in the HL
level of parents can also improve their children’s health.’® Especially,
mothers’ HL level has been found to affect the health of their chil-
dren; the abilities of the mothers increased to obtain solutions for
their children’s health problems.’* Asgary et al.'” also indicated that
mothers with lower levels of HL are unable to meet their children’s
nutritional needs, as they do not fully understand the causes of, or
address, nutritional problems such as obesity and malnutrition in
their children.
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Obesity can affect people of all ages and genders, but it poses greater
risks and long-term consequences for children, particularly in relation
to their physical, psychological, and social well-being.? To gain a bet-
ter understanding of childhood obesity and its causes, it is crucial to
examine factors such as the mother’s HL, nutritional status, and level
of PA, which are closely linked to obesity and its development in chil-
dren. It is important to acknowledge the leadership role of community
health nurses and other health personnel who have frequent contact
with women and children in the community, as they can play a sig-
nificant role in preventing childhood obesity and promoting healthy
lifestyles. Through their efforts, these health professionals can help
regulate the lives of women and children and encourage positive
changes in behavior. In this context, to prevent obesity in children
and help ensure they have a healthy body weight, it is necessary to
encourage children to meet recommended PA and healthy nutritional
behaviors. Behind the nutritional and PA behaviors of children, there
are mothers’ HL, nutritional and PA behaviors, and also self-efficacy. A
review of associated literature revealed that there have been several
studies on mother’s HL, nutritional status, and health decisions, as
well as the impact of mothers’ nutritional status on child health; how-
ever, it is important to understand how mother’s HL, body mass index
(BMI), and PA levels are directly or indirectly related to their children
nutritional and PA behaviors through self-efficacy of healthy nutri-
tional and PA. Furthermore, we aimed to explore all the relationships
between the factors within the mother’s HL and the children’s BMI by
using structural equation analysis.

Study Questions

1. Is there a relationship between mothers’ HL and school-aged
children’s healthy eating levels?

2. Is there a relationship between mothers’ HL and school-aged
children’s level of PA?

3. Is there a relationship between mothers’ HL and school-aged
children’s self-efficacy levels?

4. |Is there a relationship between mothers’ HL and school-aged

children’s of obesity?

Material and Methods
Design

This study is designed as a cross-sectional research to explore
the factors affecting childhood obesity using structural equation
analysis.

Study Setting

This study was conducted in urban districts in Ankara, the capital
city of Turkiye. There are nine central districts in Ankara, four dis-
tricts from three different socioeconomic levels (low, medium, and
high) according to the socioeconomic development district ranking
research conducted by the Ministry of Industry and Technology of the
Republic of Turkiye.”” Taking each district’s population size into con-
sideration, we aimed to recruit a similar proportion of participants
from each district. Considering the population size of each district,
we aimed to receive a similar proportion of participants from each
district by weighing them according to the population size.

Sample Size

Path analysis was used to determine the sample size of the study.
The participants who are the children aged 8-12 and their mothers
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Figure 1. Path Analysis Plan.

were selected from the schools at three different socioeconomic
settlements in Ankara. The inclusion criteria for participation in
the study were as follows: Students aged between 8 and 12 years,
mothers who were literate and had the ability to comprehend writ-
ten texts, willingness of both mothers and children to participate
in the study, and absence of any health problems that could hin-
der communication. The exclusion criterion for the study was the
presence of any health problem that could hinder communication.
Path analyses were performed to examine the related structures of
the variables. When we examined the paths between the variables
(Figure 1), we found 32 estimated parameters across the variables
and error terms. Therefore, the target sample size was set to 320
(32x10).2° The power of the sample reached was found between 0.76
and 1 for the endogenous variables, and it can be said that the sam-
ple size is sufficient and explanatory. Due to refusal to participate in
the study, missing data, and non-response from some mothers, 26
questionnaires from children/mothers could not be included in the
study (Figure 2). Data collection continued until the target number
was reached.

Instruments

Data were collected through two series of data collection forms dedi-
cated to mothers and children separately. Table 1 displays informa-
tion such as the purpose of use, administration time, target group
of data collection forms, and scales used to measure each outcome.
The questionnaires were admitted to 10 children and their mothers
for pretesting.

Data Collection

This study was conducted between September 2019 and March 2020.
After obtaining the families’ consent, children’s data were collected

Enrolled children and their mothers
according to criteria (n = 346)

Excluded (n = 22)
1. Failure to receive feedback from mother forms (n = 6)
2. Major deficiencies in questionnaire forms (n = 8)
3. Children who were not volunteers (n = 2)
Included children and mothers for
analysis (n = 320)

Figure 2. Study Sample Enroliment Diagram.
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from the children at their schools. This was performed by administer-
ing self-evaluation forms during lesson breaks to the 320 children
whose families had provided consent. Children read and filled out
the forms given to them during a break time of approximately 15 min.
Anthropometric measurements of the children were obtained from
records of measurements taken at the beginning of the term. For the
mothers who agreed to participate, questionnaire forms were sent
to their homes from the schools, the mothers returned the question-
naire in the envelope.

Data Analysis

The data were analyzed using SPSS version 23 (SPSS Inc., Chicago, IL,
USA). The demographic characteristics of the participants were ana-
lyzed using means and percentages. Mothers’ child feeding attitudes
and behaviors, BMIl and HL levels, PA, and healthy eating self-efficacy
of children’s were assessed using means and standard deviations.

The data obtained from the IPAQ were evaluated in accordance with
the guidelines for data processing and analysis of the IPAQ.?*?* The
weekly activity was measured using metabolic equivalent minutes
per week (MET-min/week); after omitting extreme values in the data,
participants were categorized in terms of the level of PA. Participants
who scored under 600 MET-min/week were considered to be inac-
tive, those who scored 600-3,000 were considered to have a low, and
those who scored over 3,000 MET-min/week were considered to have
a sufficient level of activity.

A standardized index score is used to calculate the total THLS-32
score (index=(mean-1) * (50/3)).25%

Path analysis was performed to examine the relationship mothers’
HL that has with mothers’ PA index and sociodemographic charac-
teristics, and with children’s nutritional self-efficacy, nutritional
behaviors, BMI z-scores, and durations of PA. Path analysis was also
conducted to illustrate the structure of the variables. When assess-
ing the model fit, we expected the following indices: A low root mean
square error of approximation (RMSEA) of <0.08, a Satorra-Bentler
scaled Chi-square/degrees of freedom ratio (CMIN/DF) of <2.0, a
goodness-of-fit index (GFI) of >0.90, an incremental fit index (IFI)
of >0.90, and a comparative fit index (CFI) of >0.90. We obtained
the following indices: RMSEA=0.053, CMIN/DF=1.906, GFI=0.977,
IFI=0.911, and CFI=0.901.

Ethical Considerations

Written permission to perform this study was obtained from Ankara
Provincial Ministry of National Education and the schools affiliated
with the Ministry that served as study settings for this research.
Mothers who agreed to participate provided written informed con-
sent, and the non-interventional clinical research ethics commit-
tee of Hacettepe University approved the study (Approval Number:
16969557-943, Date: May 07, 2019). This study was also performed
in accordance with ethical principles of the declaration of Helsinki
for research involving human subjects. The necessary permissions for
the scales used in the study were obtained from their authors.

Results

The mothers had an average age of 38.0 + 5.37 years (min-max:
26-56), with approximately half of the participants having two chil-
dren (n=175, 54.7%). Of the total, 71.6% of the mothers had graduated
from secondary school (n=111), and 64.1% of them were not employed
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Table 1. Data Collection Forms and Questionnaires

Form/Questionnaire

Validity and reliability

Evaluation and scoring

Datas collected by mothers

Sociodemographic
data form

International
physical activity
questionnaire

Tlrkiye HL scale
short form

This form was created following a literature review®013
and pre-tested with 10 women who were not part of the
study. The form consisted of two sections, with the first
section containing five questions about the
sociodemographic characteristics of the mothers of the
recruited children. The second section of the form asked
for weight and height measurements of the mothers to
calculate their BMI.

IPAQ was developed by Craig et al.!, and Saglam et al.?
adopted the Turkish version and confirmed its validity
and reliability. Spearman’s correlation coefficients for
the original questionnaire show that IPAQ reliability was
very good (r=0.8); the short and long versions produce
comparable results (r=0.67); and the criterion validity
(r=0.30) is, at least, comparable to most other self-report
questionnaires.?? For the Turkish version of the
qguestionnaire, caltrac accelerometer data were
compared with IPAQ scores in 80 participants with good
agreement (r=between 0.34 and 0.93) for the short and
long forms.

It was developed by Okyay and Abacigil (2016)? to
evaluate adults’ HL levels. The Cronbach’s alpha value of
the original scale was 0.92, and the scale’s Cronbach’s
alpha value for the present study was 0.89. The scale
consists of 32 items, each of which is answered on a
five-point Likert scale.

Data collected by children

Anthropometric
measurement form

Child nutritional
behavior Scale

Anthropometric measurements including height, body
weight, and BMI were obtained from the school records. A
surveillance system developed by the Ministry of Health
and the Ministry of National Education was used to
monitor the growth of school-age children. Physical
education teachers received training on the methodology
of anthropometric measurements, and all necessary
measurement scales were provided. The measurement
staff in schools was standardized by a dedicated team
from the ministry.

The scale was first developed by Edmundson et al.
(1996)% and adapted to Turkish society by Oztiirk and
Erdogan (2010).% This scale measures children’s healthy
heart-promoting (low-fat and low-salt) food consumption
habits. Cronbach’s alpha coefficient (r) was calculated as
0.63.

The closed-ended survey questions are composed of
guestions that enable access to the necessary
sociodemographic information. Most of the data was
used descriptively and did not enter path analysis. The
researchers used the weight and height information to
calculate the BMI of the mothers using the formula
BMI=kg/m2 in Microsoft Excel.

It comprises seven items, focusing on the frequency and
duration of respondents’ engagement in low, moderate,
and vigorous physical activities over the past week; the
survey also collects time spent sitting (minutes/day)
during weekdays in the past week. According to the
scores obtained from the questionnaire, the activity level
of the individuals is classified into three levels: inactive
(under 600 MET-min/week), low (600-3,000 MET-min/
week]), and sufficient (3,000 MET-min/week]) level of
activity.

There are a total of eight components: four dimensions
(treatment, service, disease prevention, and health
promotion) and four processes (accessing health-
related information, understanding health-related
information, evaluating health-related information, and
using/applying health-related information). The total
score ranges from 0 to 50 points. The higher the total
score, the higher the respondent’s HL level. Scores of
0-25 indicate “insufficient HL,” scores of 26-33
indicate “problematic-limited HL,” scores of 34-42
indicate “adequate HL,” and scores of 43-50 indicate
excellent HL.22

The children were assessed twice a year, during the fall
and spring semesters. In our study, we only collected
measurements from the fall semester. To calculate the
children’s BMI, their birth dates (day, month, and year)
were obtained from school records. Anthropometric
measurements were analyzed using the WHOQ's
AnthroPlus software for the 5-19 age group and
compared to established BMI reference values for
specific age groups.

The instrument contains 14 illustrated items that
depict low-fat/low-salt and high-fat/high-salt foods to
identify children’s food consumption. Children are thus
shown comparable food items and asked to select
which one of two foods they most frequently eat. The
items are rated as -1 for unhealthy foods and +1 for
healthy foods; the total possible score is between —14
and +14. Higher scores on the scale indicate healthier
eating habits.

(Continued)
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Table 1. Data Collection Forms and Questionnaires (Continued)

Form/Questionnaire

Validity and reliability

Evaluation and scoring

The physical activity
questionnaire for
children

Self-efficacy for
healthy eating scale

PA self-efficacy
scale for children

It is developed to assess physical activity levels in
children. It was created by Kowalski, Crocker, and
Kowalski“? in the United States of America in 1997. Its
validity and reliability have been studied in Turkiye by
Emlek Sert and Bayik Temel in 2014.4% Cronbach’s alpha
values for the PAQ-C range from 0.70 to 0.92, indicating
good to excellent internal consistency.384243

It was developed by Story et al. (2003)?¢, and Kabasakal
et al. (2015)% developed a valid and reliable version for
Turkish populations. The Cronbach’s alpha value of the
original scale was 0.6223, while the Cronbach’s alpha
values of the Turkish scale were 0.677 for boys and 0.674
for girls. For the present study, Cronbach’s alpha value of
the scale was 0.71.

It aims to evaluate children’s self-efficacy in relation to
PA. The scale was developed by Saunders et al. (1997)%°
and later modified by Sherwood et al. (2004)%; the
Cronbach’s alpha value of the original scale was 0.67;
the test-retest reliability (r) was 0.56. A valid and reliable

Turkish version of the scale was developed by Giizel et al.

(2020).32 The Cronbach’s alpha values were 0.84 for boys
and 0.81 for girls.*® For the present study, the Cronbach’s

The questionnaire consists of nine items, which assess
physical activities performed by the child within the last
7 days and their frequency. The items include questions
about activities such as hopscotch, football, basketball,
gymnastics, attendance to physical education classes,
activities during breaks, lunchtime, after school,
evenings, and weekends, and spare time activities such
as sports, dance, or games during the last 7 days. The
questions are answered using a 5-point Likert scale,
ranging from “never did” to “7 or more times.”

The first item includes 21 different activities, and an
average score is calculated by dividing the frequency by
the number of activities.“> The ninth item is a table where
students indicate the frequency of physical activities for
each day of the week, considering the previous week. The
average score for this item is calculated by dividing the
score obtained from the ninth item by 7.

The scale comprises nine items and one dimension. All
items are scored using a three-point Likert-type scale
(0="not at all difficult,” 1="a little difficult,” 2="very
difficult”). The total scale score is calculated by summing
the scores for each item. Total scores range from O to 18.
High scores indicate low self-efficacy in terms of healthy
eating.

The scale comprises nine items and one dimension. All
items are scored using a three-point Likert-type scale
(1="not at all difficult,” 2="a little difficult,” 3="very
difficult”), and there are no reverse-coded items. The total
scale score is calculated by summing the scores for each
item, giving a range of 9-27. Higher scores indicate lower
self-efficacy.

alpha value for the scale was determined to be 0.77.

(n=205). The children had an average age of 9.7 + 1.17 years (range:
8-12), and over half of them were girls (n=170; 53.1%). The nuclear
family constituted 83.4% of the participants (n=267), and 65.0% of
them (n=208) described their economic level as “income level is
equal to their expenses” (Table 2).

The mean score for children’s nutritional self-efficacy was 6.2 + 4.76,
and the average score for their PA self-efficacy was 12.3 + 3.21. The
mean score for their nutritional behavior was 2.6 + 3.78, and for their
PA, it was 24.6 + 5.89. Meanwhile, the mean score for mothers’ HL was
35.1 + 10.28, and their MET scores were 1109.91 + 1318.54 as shown
in Table 3.

Mothers’ mean BMI was 25.6+3.97 (min-max: 17.2-40.4), the chil-
dren’s weight-for-height z-scores for their weights were 0.31 + 1.26
(min-max: —2.91-3.92), and their weight-for-age z-scores were 0.87 +
1.13 (min-max: —2.96-4.12). The percentages of overweight and obe-
sity were 31.9% and 17.2 in children; these percentages for the moth-
ers were 38.4% and 13.8%, respectively (Table 4).

The education levels of mothers had a significant impact on their
HL scores (P < 0.005, coefficient [coef]=2.089; standardized [std.]
coef=0.233). Moreover, mothers’ HL scores had a significant effect
on their MET scores (P < 0.005, coef=0.018; std. coef=0.242) and
BMI (P < 0.005, coef=-0.067; std. coef=-0.172). However, the study
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found that mothers’ education levels and MET scores did not affect
their BMI (P=0.874, P=0.664, respectively) (Table 5).

Mothers’ HL did not have a significant effect on their children’s PA
self-efficacy (P > 0.005, coef=-0.018; std. coef=-0.057), their
children’s healthy eating self-efficacy (P > 0.005, coef=0.025, std.
coef=0.052), their children’s PA level (P > 0.005, coef=0.011; std.
coef=0.097), or their children’s nutritional behaviors (P > 0.005;
coef=-0.005; std. coef=0.083). However, mothers’ HL showed
a significant effect on their children’s BMI z-scores (P < 0.005,
coef=-0.298; std. coef=-0.198) (Table 5).

In terms of children’s PA level, mothers’ HL (P > 0.005, coef=0.011;
std. coef=0.097), mothers’ education (P > 0.005, coef=-0.074; std.
coef=-0.075), and children’s PA self-efficacy (P> 0.005, coef=0.037;
std. coef=0.107) did not have significant effects. However, moth-
ers’ MET scores had a significant effect on children’s PA level in this
regard (P < 0.005, coef=0.798; std. coef=0.289). Further, children’s
PA level also significantly affected children’s BMI z-scores (P < 0.005,
coef=-0.307; std. coef=-0.306) (Table 5).

Finally, children’s nutritional behaviors were examined, and it was
found that mothers’ HL (P > 0.005, coef=-0.005; std. coef=-0.083),
mothers’ education (P > 0.005, coef= —0.024; std. coef=-0.047),
and children’s eating self-efficacy (P > 0.005, coef=-0.007; std.



JERN 2024; 21(1): 11-19
DO0I:10.14744/jern.2023.83009

Table 2. Sociodemographic Characteristics of the Mothers and

Children (n=320)

n %
Mothers’ characteristics
Age group (years)
29 and under 12 3.8
30-39 187 58.4
40 and above 121 37.8
Education level
Primary 91 28.4
Secondary (high school) 118 36.9
University 111 34.7
Working status
Working 119 37.2
Professional 64 20,0
Worker-servant 37 11,6
Artisan 18 5,6
Not working 201 62.8
Children’s characteristics
Age (years)
8 64 20.0
9 68 21.25
10 119 37.2
11 41 12.8
12 28 8.75
Gender
Girl 170 53.1
Boy 150 469
Family characteristics
Family type
Nuclear family 267 83.45
Divorced 27 8.45
Extended family 26 8.1
Perceived economic situation
Income does not meet expenses 76 23.8
Income is equal to expenses 208 65.0
Income exceeds expenses 36 11.2
Number of children
1 47 14.7
2 175 54.7
3 73 22.8
4 and above 25 7.8

16

Table 3. Scale Scores for Both Mothers and Children

Scales n Mean +SD Min-Max
Children  Nutritional 320 6.2 4.76 -11-15

self-efficacy

Physical activity 320 12.3 3.21 1-27

self-efficacy

Nutritional 320 2,6 3.78 -14-14
Behavior

Physical Activity 320 24,6 5,86 9-44

Mother Physical activity 320 110991 1318,54 0-8910
(MET)

Health literacy 320 35.1 10.28 6.77-50
SD: Standard deviation.

coef=-0.055) did not significantly affect children’s nutritional
behaviors. However, children’s nutritional behaviors had a signifi-
cant effect on children’s BMI z-scores (P < 0.005, coef=-0.366; std.
coef=-0.185). Mothers’ HL and BMI did not affect children’s healthy
eating self-efficacy (P=0.349 and 0.699, respectively) (Table 5).

Discussion

To prevent obesity among children and help ensure they have a
healthy BMI, it is necessary that they perform the recommended lev-
els of PA and adherence healthy nutritional habits.?” To help achieve
this, the variables that affect these behaviors must be identified and
appropriate interventions developed to improve the behaviors where
necessary. The previous studies have shown that mothers’ HL levels
affect both their own and their children’s health.??228 |n this study, it
was found that mothers’ HL levels affect both their own BMI and their
children’s BMI; while mothers’ HL affects their own BMI through their
PA, also the mothers’s MET scores affect their children’s PA level.

The study found that mothers’ HL is influenced by their level of educa-
tion, which in turn affects their BMI. However, the study also revealed
that mothers’ education levels and MET scores do not have a sig-
nificant impact on their BMI. The previous research has consistently
demonstrated a strong link between low education levels and poor
health outcomes.!®?1232 byt the underlying mechanisms by which
education affects health outcomes remain unclear.®® Recent stud-
ies have suggested a potential pathway between HL, education level,
and health outcomes.?34 In line with these findings, the results of this
study confirm that low education is linked to low HL, which in turn is
associated with adverse health outcomes. This study goes further by
examining whether a mother’s HL plays a critical role in the relation-
ship between her children’s nutrition, PA self-efficacy, and BMI.

When the effects of mothers’ HL on children’s nutrition and physi-
cal activities were examined, it was found that a mother’s HL did not
affect their children’s PA self-efficacy, healthy eating self-efficacy, PA
level, or nutritional behaviors. However, it affected the children’s BMI
z-scores. Thus, mothers’ HL affected their children’s BMlIs without
affecting their eating and PA self-efficacy. The previous studies have
shown a strong association between low education levels and poor
health outcomes, and in recent years, a potential pathway between
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Table 4. Distribution of Mothers’ Body-Mass-Index Status and their Children’s Body-Mass-Index z-Scores
Children’s BMI z-scores

Mothers’ BMI Low Ideal Overweight Obese Total

n %* n %* n %o* n %* n o™ *
Low 1 25.0 3 75.0 - - - - 4 1.2
Ideal 12 8.1 86 57.7 35 23.5 16 10.7 149 46.6
Overweight 4 3.2 52 42.3 50 40.7 17 13.8 123 38.4
Obese - - 5 11.4 17 38.6 22 50.0 44 13.8
Total 17 5.3 146 45.6 102 31.9 55 17.2 320 100.0
*row percentage, ** column percentage, BMI: body mass index.

HL, education level, and health has been suggested. The results of
this study confirm that low education is an indicator of low HL, which
is also an indicator of adverse health outcomes.®>% There was also
a relationship between children’s PA level and nutritional behaviors
and BMI, and the influence of mothers’ HL on children’s BMI can vary
across individuals.’®37 Thus, further studies examining the relation-
ship between HL and children’s BMI should also aim to evaluate the
influence sociocultural and economic characteristics of the parents
and cognitive processes such as social learning have in this regard.

The PA levels of children were affected by their mothers’ MET scores,
and in turn, their PA levels affected their own BMI z-scores. However,
it was found that mothers’ HL and MET scores did not have an impact
on their children’s PA self-efficacy. These results suggest that chil-
dren’s PA levels are influenced by their mothers’ role modeling, but
not by their own PA self-efficacy. While various factors have been
identified to affect participation in PA,% some studies have indicated
that parents play a significant role in influencing their children’s PA
levels by serving as role models.3>38 As we mentioned earlier, mothers’

Table 5. Path Analysis Results for the Paths Across the Mother and Child Variables

Coef Std. Coef SE CR P
Mother’s education level - HL 2.089 233 489 4.271 ok
Mother’s education level — Child’s PA level -0.074* —-0.075* 0.056 -1.322* 0.186
Mother’s education level — Child’s nutritional behaviors -0.024* —0.047* 0.028 -0.828* 0.408
HL — Mother's MET 0.018 0.242 0.004 4.453 o
HL — Mother's BMI —0.067* -0.172* 0.022 -3.023* *x
HL— Child’s PA self-efficacy -0.018* -0.057* 0.018 -1.012* 0.311
HL— Child’s healthy eating self-efficacy 0.025 0.052 0.026 0.936 0.349
HL — Child’s PA level 0.011 0.097 0.006 1701 0.089
HL — Child’s nutritional behaviours —0.005* -0.083* 0.003 —1.449* 0.147
HL — Child’s BMI z-score —-0.298* -0.198* 0.086 -3.018* *x
Mother’'s MET — Mother’s BMI -0.132* —0.025* 0.000 —-0.435* 0.664
Mother’s MET — Child’s PA level 0.798 0.289 0.662 2.356 *x
Mother’s MET — Child’s PA self-efficacy 0.375 0.087 0.246 1.522 0.128
Mother’s BMI — Child’s healthy eating self-efficacy 0.026 0.022 0.027 0.387 0.699
Mother’s BMI — Child’s BMI z-score 0.096 0.344 0.014 7.051 *x
Child’s healthy eating self-efficacy — Child’s nutritional behaviors -0.007* —0.055* 0.007 —0.994* 0.320
Child’s nutritional behaviors — Child’s BMI z-score 0.366 0.185 0.096 3.800 o
Child’s PA self-efficacy — Child’s PA level 0.037 0.107 0.019 1.939 0.052
Child’s PA level — Child’s BMI z-score -0.307* —0.306* 0.049 —6.284* *x

lent; PA: physical activity; SE: standard error; Std. Coef: standardized coefficient.

*(=) values represent the inverse relationship. **P<0.005 BMI: body mass index; Coef: coefficient; CR: covariance ratio; HL: health literacy; MET: metabolic equiva-
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PA levels are also affected by their HL levels, and improving the HL
of mothers can be beneficial in increasing PA among children.® The
research findings support the idea that children engage in PA with
their families, highlighting the importance of promoting PA in families
as a key measure in preventing obesity.

When the effects of various mother and child variables on chil-
dren’s nutritional behaviors were examined, children’s BMI scores
were found to be related to mothers’ HL, BMI, and children’s nutri-
tional behaviors. The fact that children’s eating behaviors were not
directly related to mothers’ HL suggests that factors other than HL,
such as social learning, may have an effect on habits. Although the
literature®® advocates the development of strategies to increase HL
and self-efficacy to improve the nutritional habits and health out-
comes of individuals, the eating habits of children can be strongly
affected by social, cultural, and economic conditions. Children fre-
quently consume ready-made foods with high salt content, energy
drinks, junk food, and fast-food that are easy to consume. Further,
children spend most of their days at school and eat at least one meal
at school, meaning it is difficult for parents to control their children’s
nutrition. On the other hand, we found no relationship between chil-
dren’s nutritional self-efficacy and their BMI z-scores; in fact, studies
have shown that families’ knowledge and attitudes toward children’s
nutrition are known to shape children’s eating characteristics.?43%4°
A study has shown that children aged 8-12 years, nutritional charac-
teristics were based on family influence.* This may mean that such
children consume what is offered to them without making cognitive
decisions regarding the foods they eat. This finding indicates that
the point when children begin making conscious food choices has an
important effect.

Strengths and Limitations

This study has notable strengths and limitations that should be taken
into consideration. One of the strengths is that it fills a significant
gap in the literature by exploring the influence of mothers’ HL, BMI,
and PA on the physical and nutritional status of their children, which
has not been previously investigated in Tirkiye or in many other coun-
tries. On the other hand, some limitations of the study should also
be acknowledged. First, mothers’ nutritional behaviors and healthy
nutrition self-efficacy were not assessed, which could have provided
a more comprehensive understanding of the factors influencing chil-
dren’s health. Second, reliance on self-reported data from mothers
regarding their weight and height status may have introduced recall
and measurement bias, leading to over- or under-estimation of the
results. It is suggested that future studies use more objective mea-
sures and methods, such as clinical assessments and measurements,
to enhance the accuracy and reliability of the data. Finally, the results
of the study may not be generalizable to populations with different
sociodemographic characteristics. Therefore, more research with
diverse samples from different countries is needed to confirm and
extend on these findings.

Conclusion

The findings from this study suggest that mothers’ HL plays a crucial
role in influencing their children’s BMI through various factors, includ-
ing the mothers’ own BMI and PA levels as well as their children’s PA
behaviors. However, it is important to note that while mothers’ HL did
have an impact on their own PA levels, other variables such as family
dynamics, lifestyle choices, and the role modeling of family members
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also significantly influenced the children’'s health outcomes. To
improve HL levels in the general population, it is important to have
a better understanding of the HL levels of healthcare professionals,
particularly nurses, who can play a key role in promoting and improv-
ing the health of individuals and families. As such, it is necessary for
nurses to assess their own HL levels and develop a deeper under-
standing of how to increase the HL levels of the people they serve.
To achieve this, public health nurses should design regular and eas-
ily understandable training programs on HL that focus on long-term
benefits. In addition, since children tend to be more physically active
when their families engage in activities together, all family members
should be encouraged to engage in regular PA routines to improve
their overall health and well-being.
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