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ABSTRACT

OBJECTIVE: This study aimed to evaluate the nutritional knowledge levels of mothers of children aged 4-6 years attending
pediatric outpatient clinics, analyze knowledge levels according to maternal age, education, and income, and investigate their
relationship with children’s anthropometric measurements.

METHODS: This cross-sectional study included 282 mothers of preschool-aged children who attended a pediatric outpa-
tient clinic. Nutritional knowledge was assessed using the Nutritional Knowledge Level Scale for Adults, comprising Basic
Nutritional Knowledge (BNK) and food preference (FP) subscales. Mothers also rated Nutrition-Health Awareness (NHA) and
Dietary Adequacy Self-Assessment (DAS) on a 0-10 visual scale. Children’s height-for-age (HAZ) and weight-for-age (WAZ)
z-scores were calculated. Multiple linear regression and correlation analyses were performed.

RESULTS: The median maternal age was 34 (interquartile range [IQR]: 29.25-40) years. Median BNK and FP scores were
58 (IQR: 51-69) and 35 (IQR: 30—40), respectively. Educational attainment was the strongest independent predictor of BNK
(p=0.006) and DAS (p=0.033). Household income independently predicted FP (p=0.022) and NHA (p=0.026) after adjusting
for age and education. Younger maternal age was associated with higher BNK scores. No statistically significant associations
were found between maternal nutritional knowledge variables and children’s HAZ or WAZ scores (all p>0.05).

CONCLUSION: Most mothers demonstrated adequate BNK; however, this did not consistently translate into FP competence
or healthy dietary self-perception. Maternal nutritional knowledge was not directly associated with children’s growth outcomes
in this cohort, suggesting the pathway from knowledge to child growth is indirect and multifactorial. Nutrition interventions
should move beyond knowledge transfer to address practical dietary skills and socioeconomic determinants of eating behavior.
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he nutritional status during early childhood is in-
fluenced by a complex interplay of genetic, environ-
mental, socioeconomic, and behavioral factors. Among
these, parental influence, particularly that of the mother,

plays a pivotal role in shaping children’s eating behaviors
and food preferences (FP) [1]. Mothers typically serve
as primary caregivers responsible for food selection,
preparation, and feeding practices within the household.
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Consequently, maternal nutritional knowledge has been
identified as a key determinant of children’s dietary qual-
ity and nutrition [2]. The preschool period, spanning
4—6 years of age, represents a critical window for estab-
lishing dietary habits and growth trajectories that often
persist into adulthood [3].

Despite the recognized importance of maternal nu-
tritional knowledge, studies investigating both mater-
nal nutritional knowledge and its relationship with
anthropometric measurements in Turkish preschool
children are limited. Most existing studies have focused
on school-aged children or adolescents, leaving a gap in
the literature regarding younger age groups (4]. Further-
more, validated tools for assessing nutritional knowledge
in Turkish adults, such as the Nutritional Knowledge
Level Scale for Adults (NKLSA; Turkish: Yetiskinler
I¢in Beslenme Bilgi Diizeyi Olgegi), have only recently
become available, enabling more reliable evaluations of

parental knowledge [5].

Understanding the association between maternal nu-
tritional knowledge and children’s growth parameters is
essential for designing effective nutrition education pro-
grams and public health intervention strategies. Such in-
sights can help healthcare professionals identify at-risk
populations and tailor counseling strategies to improve
maternal knowledge and child health outcomes.

MATERIALS AND METHODS

Study Design and Participants

This cross-sectional study included 282 mothers of
children aged 4—6 years who attended the pediatric out-
patient clinics of our hospital between April 15, 2026,
and May 31, 2026. Eligible participants were recruited
consecutively during routine outpatient visits. Mothers
who agreed to participate voluntarily and could com-
plete the questionnaire independently were included.
Children with chronic diseases, genetic syndromes, en-
docrine disorders, or conditions affecting growth and
nutrition were excluded.

Data Collection

The sociodemographic characteristics of the mothers, in-
cluding age, educational status, and family income, were
recorded using a structured data collection form. Nutri-
tional knowledge was evaluated using the NKLSA, a
validated questionnaire developed to assess nutrition-re-

lated knowledge and FP [5].

Highlight key points

e Most mothers demonstrated adequate basic nutritional
knowledge, but this did not consistently translate into food
preference competence or healthy dietary self-perception.

e Educational attainment was the strongest predictor of Basic
Nutritional Knowledge (BNK) and Dietary Adequacy Self-
Assessment (DAS).

e Household income independently predicted Food Preference
(FP) and Nutrition-Health Awareness (NHA), suggesting ma-
terial living conditions shape dietary behavior beyond formal
education.

¢ No significant associations were found between maternal
nutritional knowledge variables and children’s height-for-age
or weight-for-age Z-scores in this sample.

e Nutrition interventions should move beyond knowledge
transfer to address practical dietary skills, behavioral self-ef-
ficacy, and socioeconomic determinants of eating behavior.

The questionnaire consisted of two sections:

+ Section A: Basic nutrition and food-health knowl-
edge (20 items)

+ Section B: FP behaviors (12 items).

Each item was rated on a 5-point Likert scale rang-
ing from “strongly disagree” to “strongly agree.” Higher
scores indicate higher levels of nutritional knowledge and
healthier FP. Participants also rated the relationship be-
tween nutrition and health (Nutrition-Health Awareness
[NHA]) and the adequacy of their FP (dietary adequacy
self-assessment [DAS]) using visual scales ranging from
0 to 10. Basic Nutritional Knowledge (BNK) scores
(maximum 80) were categorized as defined by the scale
developers [5]: Poor (<45), fair (45-55), good (56—65),
and very good (>65). FP scores (maximum 48) were cat-
egorized as follows: Poor (<30), fair (30-36), good (37—
42), and very good (>42). The NKLSA has previously
demonstrated acceptable internal consistency in its vali-
dation study, with Cronbach’s alpha coefhicients of 0.72
for the BNK subscale and 0.70 for the FP subscale.

Anthropometric Measurements

Anthropometric measurements of the children were
performed by trained healthcare professionals according
to standard procedures. Body weight was measured us-
ing a calibrated digital scale with the child wearing light
clothing and no shoes. Height was measured using a sta-
diometer with the child standing upright in the Frank-
fort plane. Weight-for-age (WAZ) and height-for-age
(HAZ) z-scores were calculated according to World
Health Organization reference standards.
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TABLE 1. Descriptive statistics of participants (n=282)

Variables Median (IQR) Min—Max
Continuous variables
Age (years) 34 (29.25-40) 25-46
Basic nutritional knowledge score (max. 80) 58 (51-69) 34-76
Food preference score (max. 48) 35 (30-40) 9-48
Nutrition-health awareness score (0—10) 7 (5-8) 3-10
Dietary adequacy self-assessment score (0—-10) 6.5 (5-8) 2-10
Monthly household income (TL) 50.000 (35.000-60.000) 20.000-120.000
Categorical variables Percentage
Education level
Low (primary/middle school) 18.4
Middle (high school) 44.0
High (university/postgraduate) 37.6
Age group
<29 years 25.2
30-39 years 47.1
=40 years 27.7
Child anthropometric measures
Height-for-age Z-score 0.08 (-0.57-0.69) -2.02-2.20
Weight-for-age Z-score 0.07 (-0.62-0.64) -2.71-2.47

IQR: Interquartile range; Min: Minimum; Max: Maximum.

Ethical Considerations

The study protocol was approved by the Institutional
Ethics Committee (Approval No: 2026/0165, Date:
April 09, 2026). Written informed consent was obtained
from all mothers before enrollment. This study was con-
ducted in accordance with the Declaration of Helsinki.

Statistical Analysis

Continuous variables are expressed as median (interquartile
range [IQR]) and minimum-maximum values, whereas
categorical variables are presented as numbers and percent-
ages. The normality of the distribution was assessed using
the Kolmogorov—Smirnov test. Comparisons between
groups were performed using Student’s t-test or Mann—
Whitney U test for continuous variables and Chi-square
test or Fisher’s exact test for categorical variables. Post hoc
pairwise comparisons following significant Kruskal-Wallis
tests were conducted using Mann—Whitney U tests with
Bonferroni correction. Correlations between maternal nu-
tritional knowledge scores and children’s anthropometric

measurements were evaluated using Pearsons or Speat-
man’s correlation analyses. Household income was entered
into regression models in units of 1,000 TL to yield in-
terpretable coefficients. A p<0.05 was considered statisti-
cally significant. Statistical analyses were performed using
the Statistical Package for the Social Sciences Statistics
(version 25.0; IBM Corp., Armonk, NY, USA). Post hoc
power analysis was conducted using G*Power version 3.1.
Based on the observed effect sizes of the regression models
(R?=0.030-0.089), a sample size of 282 participants, three
predictors, and a significance level of 0.=0.05, the achieved
statistical power ranged from 0.80 to 0.99, indicating ade-
quate power to detect small-to-moderate effects.

RESULTS

Sample Characteristics

A total of 282 mothers of preschool-aged children par-
ticipated in the study. The median age was 34 (IQR:
29.25-40) years, and the majority held a high school
diploma (44.0%). Median BNK and FP scores were 58
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FIGURE 1. Distribution of nutrition knowledge level categories among mothers of preschool children (n=282). BNK: Basic Nutri-
tional Knowledge (max. 80); FP: Food preference (max. 48). Cut-off criteria — BNK: <45 poor, 45-55 fair, 56—65 good, >65 very

good; FP: <30 poor, 30-36 fair, 37-42 good, >42 very good.

TABLE 2. Correlations among maternal and child variables (n=282)

Variables Age Education BNK FP NHA DAS HAZ WAZ

Age — -0.036 -0.218*** -0.095 -0.007 -0.033 -0.011 -0.033
Education -0.036 — 0.173%* 0.074 0.125% 0.147* -0.010 -0.042
BNK -0.218*x* 0.173%* — 0.243%** 0.099 0.231%%* 0.047 -0.047
FP -0.095 0.074 0.243%** — 0.180** 0.205%** -0.104 -0.062
NHA -0.007 0.125* 0.099 0.180** — 0.154** -0.063 0.036
DAS -0.033 0.147* 0.231%%* 0.205%** 0.154** — 0.078 0.026
HAZ -0.011 -0.010 0.047 -0.104 -0.063 0.078 — -0.074
WAZ -0.033 -0.042 -0.047 -0.062 0.036 0.026 -0.074 -

BNK: Basic nutritional knowledge; FP: Food preference; NHA: Nutrition-health awareness; DAS: Dietary adequacy self-assessment; HAZ: Height-for-age Z-score; WAZ:
Weight-for-age Z-score. Education: 3-level (1=Low, 2=Middle, 3=High). Pearson correlation coefficients. *: P<0.05; **: P<0.01; ***: P<0.001.

(IQR: 51-69) and 35 (IQR: 30-40), respectively, with
self-reported NHA and DAS medians of 7 (IQR: 5-8)
and 6.5 (IQR: 5-8) on a 0-10 scale (Table 1). When
categorized by knowledge level, 56.7% of mothers scored
in the“good” or “very good” categories on the BNK scale,
compared to 44.7% on the FP scale. The distribution of
nutrition knowledge levels is presented in Figure 1.

Correlational Analyses

Pearson correlation analyses revealed that age was nega-
tively associated with BNK (r=-0.218,p<0.001), whereas
education level was positively correlated with BNK
(£=0.173, p<0.01) and DAS (r=0.147, p<0.05). BNK,
FP, NHA, and DAS were significantly and positively in-

tercorrelated (Table 2). No significant correlations were
observed between any maternal nutritional knowledge

variable and children’s HAZ or WAZ (all p>0.05).

Multiple Linear Regression Analyses

Age, education level, and household income were entered
as predictors in the four models. Education level was a
significant independent predictor of BNK (B=3.009,
p=0.006) and DAS (B=0.373, p=0.033). Household in-
come was the only significant predictor of FP (B=0.056,
p=0.022) and NHA (B=0.014, p=0.026). Age was a
significant independent predictor only for BNK (B=-
0.395, p<0.001). The explained variance ranged from
3.0% to 8.9% (Table 3).
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TABLE 3. Multiple linear regression analysis results

Variables B SE t p Significance

Model 1: Dependent variable=Basic nutritional knowledge (BNK)
Constant 67.606 4.664 14.497  <0.001 rook
Age -0.395 0.102 -3.857  <0.001 Fokk
Education 3.009 1.081 2.783 0.006 ok
Income (per 1,000 TL) 0.021 0.041 0.520 0.603 NS

R2=0.089, Adj. R2=0.078, F(3, 278)=8.028, p<0.001, n=282

Model 2: Dependent variable=Food preference (FP)
Constant 33.150 2.764 11.992  <0.001 Hokk
Age -0.074 0.061 -1.214 0.226 NS
Education 0.748 0.641 1.168 0.244 NS
Income (per 1,000 TL) 0.056 0.024 2.302 0.022 *

R2=0.036, Adj. R2=0.024, F(3, 278)=3.038, p=0.030, n=282

Model 3: Dependent variable=Nutrition-health awareness (NHA)
Constant 5.595 0.703 7.959 <0.001 ok
Age -0.002 0.015 -0.136 0.892 NS
Education 0.275 0.163 1.689 0.092 NS
Income (per 1,000 TL) 0.014 0.006 2.246 0.026 *

R2=0.036, Adj. R2=0.025, F(3, 278)=3.092, p=0.028, n=282

Model 4: Dependent variable=Dietary adequacy self-assessment (DAS)
Constant 5.566 0.751 7.413 <0.001 ok
Age -0.007 0.017 -0.423 0.673 NS
Education 0.373 0.174 2.143 0.033 *
Income (per 1,000 TL) 0.010 0.007 1.541 0.125 NS

R2=0.030, Adj. R2=0.021, F(3, 278)=2.744, p=0.041, n=282

B: Unstandardized coefficient; SE: Standard error; NS: Not significant (p>0.05). Education=3-level (Low=1, Middle=2, High=3). Income=approximate monthly house-

hold income, entered per 1,000 TL. *: P<0.05; **: P<0.01; ***: P<0.001.

Comparisons by Demographic and Anthropometric
Groups

Kruskal-Wallis analyses revealed significant differences
in BNK scores by maternal age group (H=10.994,
p=0.004) and by education level (H=8.594, p=0.014).
Bonferroni-corrected post hoc comparisons for age
groups indicated that mothers aged <29 years scored sig-
nificantly higher than those aged >40 years (p=0.011),
and mothers aged 30—39 years also scored significantly
higher than those aged >40 years (p=0.014); no signif-
icant difference was observed between the two younger
groups (p=1.000). Post hoc comparisons for educa-
tion groups showed that mothers with low educational
attainment scored significantly lower than those with
high attainment (p=0.010); no significant difference

was found between middle and high education groups
(p=0.999). No significant differences in FP scores were
observed by education level (H=2.934, p=0.231). Child
anthropometric indicators (HAZ and WAZ groups)
were not associated with maternal nutritional knowledge

scores (all p>0.05).

DISCUSSION

This study examined nutritional knowledge, FP behavior,
and self-perceived dietary behaviors among 282 mothers
of preschool-aged children, and their associations with
maternal sociodemographic characteristics and chil-
dren’s anthropometric growth outcomes. Overall, find-
ings revealed that while most mothers demonstrated
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adequate BNK, this did not consistently translate into
FP competence or positive dietary self-perception. Edu-
cational attainment was the strongest predictor of BNK
and DAS, whereas household income independently
predicted FP and NHA. Maternal nutrition knowledge
showed no significant association with children’s HAZ

or WAZ scores.
Regarding knowledge distribution, 56.7% of moth-

ers scored in the “good” or “very good” categories on the
BNK scale, compared with 44.7% on the FP scale. This
discrepancy is clinically meaningful because, while the
BNK reflects the factual recall of nutritional principles,
the FP requires their application to real-world food se-
lection, which is a more cognitively demanding task (6,
7]. One finding that stands out is that mothers with poor
BNK scores still gave themselves relatively high dietary
adequacy ratings (median 6.0 out of 10). This suggests
that many mothers overestimate how well they eat, which
is a practical concern - someone who believes their diet
is already good is unlikely to seek help or engage with
nutrition programs [8, 9].

Mothers with higher education levels scored better
on BNK and dietary self-assessment. This is well-estab-
lished in the literature: education improves health liter-
acy and helps people make better use of nutrition infor-
mation in daily life 10, 11]. When we compared groups,
mothers with low education scored significantly lower
on BNK than those with high education (p=0.010), but
there was no meaningful difference between the middle
and high education groups. This hints at a threshold ef-
fect - getting through secondary school may be enough
to pick up most basic nutrition knowledge, but the jump
from low to any higher level of education is where the
biggest gap lies. That said, even well-educated mothers
did not always report healthier dietary habits, which
shows that knowledge alone is not enough to change
behavior [12, 13]. Nutrition programs for less-edu-
cated mothers should focus on simple, practical guidance
rather than theory, while programs for more educated
mothers might be better focused on helping them act on
what they already know.

An interesting finding was that household income
- not education - predicted FP scores and NHA. After
accounting for age and education, mothers in higher-in-
come households reported healthier FP. This is not sur-
prising: families with more money have better access to
avariety of foods, nutrition information, and health-pro-
moting environments (14, 15]. Basic factual knowledge

about nutrition seems to come mainly from schooling,
but the ability to actually eat well appears to depend
more on what a family can afford. This finding reinforces
the idea that nutrition interventions need to go beyond
education alone and also address the practical, economic

barriers that shape what people eat (16, 17].

Younger mothers scored higher on BNK. Mothers
aged 29 or under scored significantly higher than those
aged 40 or over, and so did those in the 30-39 age group.
This finding may reflect generational differences in ex-
posure to nutrition education and health information
sources [18, 19]. Interestingly, age had no effect on FP or
self-assessed dietary adequacy, suggesting that this gen-
erational gap is specific to factual knowledge rather than
actual eating behavior or self-perception.

We found no significant association between any of
the maternal nutritional knowledge measures and chil-
dren's HAZ or WAZ scores. This is consistent with
findings from other urban settings, where severe under-
nutrition is rare, and a single factor like maternal knowl-
edge is unlikely to directly determine child growth [12,
20]. The children in our sample were growing normally
on average, which means there was little room to detect
a knowledge-growth relationship even if one existed. By
contrast, in lower-income settings where undernutrition
is more common, studies more often find a direct link
between maternal knowledge and child anthropometric
outcomes [17, 21].

The absence of a significant association should
not be interpreted to mean that maternal nutritional
knowledge is irrelevant to child health. Rather, it un-
derscores that the pathway from knowledge to growth
is indirect and mediated by actual feeding practices, di-
etary diversity, household food security, and healthcare
utilization - variables not assessed in this study [17,
22, 23]. Future studies should incorporate objective
dietary intake measures and household food security
assessments to more fully characterize how maternal
knowledge influences the growth trajectories of chil-
dren in urban Turkish settings.

Study Limitations

The present study had some limitations that should be
noted when interpreting the findings. The cross-sec-
tional design precludes causal inference; longitudinal
studies are needed to establish whether improvements
in maternal knowledge lead to better child growth out-
comes over time. Self-reported dietary behavior mea-
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sures are susceptible to social desirability bias, which
may account for the inflated self-assessment scores
observed among mothers with objectively poor nutri-
tional knowledge. Actual objective dietary intake was
not assessed; therefore, the functional pathway between
knowledge, dietary behavior, and child growth cannot
be established from the present data. Additional limi-
tations include a lack of household food security eval-
uation and the relatively short recruitment period. The
sample was drawn from a single urban pediatric outpa-
tient setting, which limits generalizability of the find-
ings to rural or lower-income populations.

Conclusion

This study demonstrates that while most mothers of
preschool-aged children in an urban Turkish sample
possess adequate BNK, this knowledge does not consis-
tently translate into FP competence or healthy dietary
self-perception. Educational attainment is the most ro-
bust determinant of BNK and dietary self-assessment,
whereas household income exerts a selective influence on
FP and NHA beyond formal education. The absence of
significant knowledge-growth associations reflects the
indirect and complex nature of this pathway. These find-
ings highlight the need for nutrition interventions that
move beyond knowledge transfer to address practical
dietary skills, behavioral self-efficacy, and the social de-
terminants of eating behavior, with content tailored to
the educational level and socioeconomic context of the
target population. Future research should employ lon-
gitudinal designs and objective dietary assessment tools
to characterize the mechanisms through which maternal
nutritional knowledge shapes child growth.
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