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Abstract
Background: The most common feeding behavior problems in childhood are refusal to eat, eating too
little, choosing food, and inappropriate behavior at mealtimes, and they are more common in children
with neurodevelopmental disorders than in children with normal development. Speci�c Learning
Disability (SLD), one of the neurodevelopmental disorders, is de�ned as educational skills being below
what is expected according to chronological age and intelligence level. In this cross-sectional study aims
to determine the nutritional behavior problems and nutritional status of children with speci�c learning
di�culties.

Method: Sociodemographic informations, anthropometric measurements and food consumption records
of 76 children (38 boys and 38 girls) diagnosed with SLD were obtained by face-to-face interviews and
applying a questionnaire. The Behavioral Pediatrics Feeding Assessment Scale was used to determine
the feeding behavior problems of children.

Results: The mean age of the children was 9.67±0.19 years. According to the BMI-Z score classi�cation,
2.6% of the children were underweight, 17.1% were overweight and 14.5% were obese. Feeding behavior
problems were found in 39.5% of the children. The dietary protein intake of children with feeding behavior
problems was found to be signi�cantly lower than those without (p<0.05). A negative and signi�cant
correlation was found between feeding behavior problems and body weight (r=-0.406), BMI (r=-0.423),
TMI (r=-0.404), MUAC (r=-0.540), TSFT (r=-0.395) and waist circumference (r=-0.337) (p<0.05).

Conclusions: In conclusion, it was determined that feeding behavior problems are common in children
diagnosed with SLD. Childhood eating behavior problems are likely to persist into young adulthood and
may have adverse effects on overall health. Therefore, the nutritional status of children with SLD should
be evaluated with appropriate screening tests.

Plain English Summary
Eating behavior problems are more common in neurodevelopmental disorders than in healthy children.
This study aimed to determine the eating behavior problems and nutritional status of children with
speci�c learning di�culties. Data from the children were obtained with a questionnaire. As a result, eating
behavior problems were detected in 39.5% of the children. Eating behavior problems were also found to
affect dietary intake and anthropometric measurements.

Introduction
Speci�c learning disability (SLD) is a neurodevelopmental disorder that can be seen with the interaction
of genetic and environmental factors, de�ned as educational skills being signi�cantly below the expected
level according to chronological age and intelligence level. SLD are examined under three groups as
dyslexia (reading di�culty), dyscalculia (math learning disability) and dysgraphia (written expression
di�culty) [1]. SLD shows comorbidity with many diseases such as attention de�cit and hyperactivity
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disorder, depression, epilepsy, bipolar disorder and psychosis, negatively affects academic achievement
and can severely impair daily living skills [2]. It has been reported that approximately 50.5% of children
receiving special education have SLD. The prevalence of learning disabilities in reading, writing and
mathematics is reported to be 5%-15% among school-age children in different languages and cultures, 4%
in adults, and it is seen two-three times more in boys than in girls [3].

The development of eating behavior is under the in�uence of many variables such as the reward system,
homeostatic mechanisms, and the child's emotional, sensory and motor skill capacity. Additionally, the
attitudes and skills of the child's parents or primary caregivers, the social environment and cultural
elements of the child are closely related to the development of eating behavior [4]. The most common
eating behavior problems in childhood are refusal to eat, eating too little, choosing food, and
inappropriate behavior at mealtimes, and the prevalence is 25%-40% in healthy children, while it can
increase up to 80% in children with neurodevelopmental disorders [5]. Weak motor skills, lack of
coordination, emotional, social and behavioral problems seen in children with SLD may lead to the
development of nutritional behavior that may cause malnutrition [6, 7]. However, the appetite-reducing
effects of stimulant drugs used for Attention de�cit hyperactivity disorder (ADHD) [6, 8], the most
common comorbidity in children with SLD, may lead to malnutrition in children.

When the literature is examined, no study has been found that evaluates the nutritional status and
investigates feeding behavior in children diagnosed with SLD. It is important to understand children's
eating habits and behavior, given the continuation of dietary habits acquired in childhood into adulthood
and its role in adult health. This study was planned and conducted in order to determine the feeding
behavior problems that may lead to obesity or malnutrition in children diagnosed with SLD, and to
determine the nutritional status of children.

Materials And Methods
Participants

This study was conducted with 76 children (38 girls, 38 boys) between the ages of 7 and 12 who were
diagnosed with SLD and were educated at the Private Albatros Special Education Center in Ankara.
Research data were collected through face-to-face interviews by applying a questionnaire to the
participants. Before the questionnaire form was applied, the voluntary consent form at the beginning of
the form was approved by the families of the children and the child consent form was completed for the
children (over 8 years old). Those who were not diagnosed with SLD, children and families who did not
give their consent, those with diabetes, celiac and phenylketonuria, those with diseases that directly
affect nutrition, and those with severe central nervous system dysfunction were excluded from the study.
The study was conducted in accordance with the principles of the Declaration of Helsinki.

Data collection

Dietary intake
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To evaluate the food consumption status, one-day food consumption of the children was taken with the
method of remembering 24 h retrospectively. The "Food and Food Photo Catalogue"[9] was used to
evaluate the amount of food consumed accurately, and the book "Standard Food Tariffs in Institutions
Providing Mass Nutrition" was used to determine the content of ready-made meals or meals consumed
outside the home [10]. The food consumption record data were analyzed using the Nutrition Information
System (BEBIS) 8 program and the energy and nutrient intakes from the consumed foods were calculated
[11].

Anthropometric measurements

As anthropometric measurements, children's body weight (kg), height (cm), circumference measurements
[upper middle arm circumference (MUAC, cm), waist circumference (cm) and neck circumference (cm)]
and triceps skinfold thickness (TSFT, mm) was measured. A sensitive scale sensitive to 0.1 kg was used
to measure the body weight of the children. In the measurement of height performed while on the
frankfort plane care was taken to keep the head, hips and heels parallel to the wall, with the feet side by
side, and to remove the shoes. Body mass index (BMI, kg/m2) and tri-ponderal mass index (TMI, kg/m3)
were calculated using body weight and height measurements [12]. Children's BMI values for age were
evaluated using the "WHO Anthro Plus Program" [13] with "WHO-2007, reference values for children aged
5–19 years"[14] and classi�ed according to Z-score (SD) cut-off points [15].   In the classi�cation of waist
circumference according to percentile values, waist circumference percentile classi�cations developed by
Öztürk et al. [16] for children and adolescents aged 0-18 were used. With the recommendation of the
International Diabetes Federation, the 90th percentile cut-off point was taken and those who were at the
90th percentile and above were classi�ed as "obese" and those below the 90th percentile were classi�ed
as "normal"[17].  

Behavioral pediatrics feeding assessment scale

The Behavioral Pediatric Feeding Assessment Scale (BPFAS), developed by Crist et al. [18]   and the
Turkish validity and reliability of which was done by Önal et al. [19] was used to determine the nutritional
behavior status of children. Necessary permissions were obtained before the scale was applied, and the
answers to all questions in the scale were obtained from the parents of the children. In item 25 of the
scale, the use of supplements to maintain adequate nutritional status was questioned; Since the majority
of the participants stated that they did not use supplements, the factor load of this item was found to be
low and it was removed from the scale by taking expert opinions. Since the 25th item of the scale, which
was originally 35 items, was not adapted, 34 items were applied. While the �rst 24 items of the scale
contain expressions of children's eating behavior, the other 10 items describe the parents' feelings about
their child's nutrition. Statements on the scale were scored between one and �ve. A score >84 indicates
that children have feeding behavior problems. Problem behaviors in children were determined by asking
the parent the question, "Is this problem for you," for each of the 34 items in the scale. The number of
problems >9 indicates that there are problematic behaviors in children.
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Statistical analysis

The data obtained from the study were evaluated with the Statistical Package for Social Sciences (SPSS)
package software. Hypothesis tests (Kolmogorov-Smirnov/Shapiro-Wilk tests) were used to determine the
conformity of the variables to the normal distribution. Descriptive analysis are given using mean (X̄),
standard deviation (SD), minimum and maximum values for all variables. In the comparison of variables
in independent groups, Mann–Whitney U test was used in case of non-normal distribution, and t-test was
used in case of normally distributed independent groups. The Pearson Correlation test was used to
determine whether there was a statistically signi�cant relationship between two normally distributed
quantitative variables. Binary logistic regression analysis was performed to determine the relationship of
eating behavior problems with anthropometric measurements and gender. In all statistical tests, the
con�dence interval was accepted as 95.0%, and the p<0.05 signi�cance level was evaluated [20].  

Results
Seventy-six children diagnosed with SLD were included in the study. Sociodemographic and clinical
characteristics of the children according to their gender are given in Table 1. The mean age of the children
was 9.67 ± 0.19 years (male 9.53 ± 0.24, female 9.79 ± 1.77). It was determined that the majority (94.7%)
of the children participating in the study received breast milk. According to the statements of the parents,
it was determined that 44.7% of the children had comorbidities and the most common comorbidity was
ADHD (79.5%). 81.9% of the children use stimulant drugs, 56.6% of them do physical activity for ≤ 100
minutes/week. When the BMI Z score classi�cations of the children participating in the study were
examined, 2.6% underweight, 17.1% were overweight and 14.5% were obese. 39.5% of children had
feeding behavior problems and 17.1% had problematic behavior.
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Table 1
Sociodemographic and clinical characteristics of children

Characteristics Male Female Total

n % n % n %

Age (years)

X̄±SS 9.53 ± 0.24 9.79 ± 1.77 9.67 ± 0.19

Breastfeeding status

Yes 34 89.5 38 100.0 72 94.7

No 4 10.5 - - 4 5.3

Average duration of breastfeeding (months)

X̄±SS 13.11 ± 7.71 17.45 ± 6.62 15.40 ± 0.88

Comorbidities

Yes 16 42.1 18 47.4 34 44.7

No 22 57.9 20 52.6 42 55.3

Type (n = 16) (n = 18) (n = 34)

ADHD 14 87.4 13 72.2 27 79.5

Epilepsy - - 1 5.6 1 2.9

Bipolar disorder 1 6.3 1 5.6 2 5.9

Asthma - - 1 5.6 1 2.9

Diabetes - - 2 11.0 2 5.9

Ulcer 1 6.3 - - 1 2.9

Medication

Use 16 42.1 17 44.7 33 43.4

Don’t use 22 57.9 21 55.3 43 56.6

Type

Stimulants 14 87.4 13 76.5 27 81.9

İnsulin - - 1 5.9 1 3.0

Antileptic - - 1 5.9 1 3.0

Antihistaminic - - 1 5.9 1 3.0

X̄: Arithmetic Average, SS: Standard Deviation, a = median value (100) is set as the cutoff point.
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Characteristics Male Female Total

n % n % n %

Antacid 1 6.3 - 5.9 1 3.0

Antipsychotics 1 6.3 1 5.9 2 6.1

Physical Activity (min/week)a

≤ 100 min 20 52.6 23 60.5 43 56.6

> 100 min 18 47.4 15 39.5 33 43.4

BMI Classi�cation

Underweight 1 2.6 1 2.6 2 2.6

Normal 21 55.3 29 76.3 50 65.8

Overweight 7 18.4 6 15.8 13 17.1

Obese 9 23.7 2 5.3 11 14.5

Waist Circumference

Normal 28 73.7 33 86.8 61 80.3

Obese 10 26.3 5 13.2 15 19.7

Feeding Behavior Problem

Yes 13 34.2 17 44.7 30 39.5

No 25 65.8 21 55.3 46 60.5

Problematic Behavior

Yes 7 18.4 6 15.8 13 17.1

No 31 81.6 32 84.2 63 82.9

X̄: Arithmetic Average, SS: Standard Deviation, a = median value (100) is set as the cutoff point.

The �ndings regarding the eating habits of the children participating in the study are shown in Table 2. It
was determined that 60.5% of the children ate three main meals a day and 94.7% consumed snacks. The
most consumed foods in snacks are cake/cake/biscuit (70.8%), chocolate/wafer/candy (65.3%), fruit
(65.3%), milk and its products (54.2%). It was stated that 78.8% of the children had nutritional problems.
The most common nutritional problem is food selectivity (95.0% total, 90.0% for boys, 100.0% for girls).
43.4% of children receive nutritional support and the most commonly used nutritional supplements are
omega 3 (63.6%), vitamin D (15.2%) and multivitamins (9.1%).
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Table 2
Eating habits of children

Eating habits Male Female Total

n % n % n %

Number of main meals

Two 15 39.5 15 39.5 30 39.5

Three 23 60.5 23 60.5 46 60.5

Consumption of snacks

Yes 35 92.1 37 97.4 72 94.7

No 3 7.9 1 2.6 4 5.3

Foods consumed in snacks+

Fruits 20 57.1 27 73 47 65.3

Milk and milk products 15 42.9 24 64.9 39 54.2

Cake, cupcake, biscuit 26 74.3 25 67.6 51 70.8

Chocolate, wafer, candy 23 65.7 24 64.9 47 65.3

Instant juices and soda 16 45.7 15 40.5 31 43.1

Nuts 7 20.0 8 21.6 15 20.8

Chips 12 34.3 8 21.6 20 27.8

Nutritional problems

Yes 30 78.9 30 78.9 60 78.8

No 8 21.1 8 21.1 16 21.2

Type+

Anorexia 7 23.3 3 10.0 10 16.7

Overeating 5 16.7 - - 5 8.3

Food selectivity 27 90.0 30 100.0 57 95.0

Nausea and vomiting 2 6.7 1 3.3 3 5.0

Constipation 3 10.0 3 10.0 6 10.0

Nutritional support

+: More than one answer given
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Eating habits Male Female Total

n % n % n %

Yes 13 34.2 20 52.6 33 43.4

No 25 65.8 18 47.4 43 56.6

Type

Omega 3 7 53.8 14 70.0 21 63.6

Vitamin D 2 15.4 3 15.0 5 15.2

Multivitamin 3 23.1 - - 3 9.1

Coconut oil - - 2 10.0 2 6.1

Propolis 1 7.7 - - 1 3.0

Zinc - - 1 5.0 1 3.0

+: More than one answer given

The mean BPFAS score of the children participating in the study was 82.09 ± 14.86 in the total sample,
80.18 ± 15.46 in boys and 84.00 ± 14.19 in girls. The energy and nutrients that the children take with their
daily diet according to the feeding behavior problems classi�cation are given in Table 3. The mean
protein intake of children with feeding behavior problems was statistically signi�cantly lower than those
without feeding behavior problems (p < 0.05). Intakes of energy and other nutrients do not show a
statistically signi�cant difference between the groups (p > 0.05).
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Table 3
Dietary intake and anthropometric measurements according to feeding behavior problem

Variables No feeding behavior problems Yes feeding behavior problems p

(X̄±SS) Range (X̄±SS) Range

Dietary intake          

Energy (kcal) 1159.23 ± 
393.82

620.26–
2194.22

1087.94 ± 
348.32

616.48–
1891.63

t = 0.807

p = 0.423

Carbohydrate
(g)

115.74 ± 
53.43

32.38–
252.40

109.84 ± 
44.16

33.82–
218.26

u = 672.000

p = 0.848

Carbohydrate
(%)

41.52 ± 9.51 20.00–61.00 41.73 ± 8.27 28.00–58.00 t=-0.100

p = 0.921

Protein (g) 47.50 ± 21.04 22.60–94.70 38.69 ± 12.79 21.16–94.46 t = 2.24 p = 
0.028*

Protein (%) 17.06 ± 5.82 7.00–37.00 16.00 ± 4.57 10.00–27.00 u = 589.000

p = 0.281

Fat (g) 56.05 ± 21.08 22.88–99.28 52.48 ± 17.53 25.42–92.08 u = 650.000

p = 0.671

Fat (%) 41.37 ± 7.03 25.00–54.00 42.27 ± 6.62 31.00–58.00 t=-0.556

p = 0.580

Fiber (g) 10.22 ± 4.91 2.07–23.87 10.31 ± 5.85 3.57–22.05 u = 640.500

p = 0.599

Vitamin A
(mcg)

512.57 ± 
296.99

159.10–
2125.17

566.48 ± 
351.58

176.00–
1738.47

u = 662.000

p = 0.766

Vitamin E
(mg)

5.42 ± 3.58 1.59–15.98 6.08 ± 3.86 1.40–14.22 u = 629.50

p = 0.520

Vitamin C
(mg)

51.52 ± 27.77 3.14–123.67 53.81 ± 31.70 5.39–134.37 t=-0.332

p = 0.741

Thiamin (mg) 0.54 ± 0.19 0.23–0.99 0.53 ± 0.22 0.27–1.09 u = 630.000

p = 0.524

u Mann–Whitney U Test, t Student t-test, * p < 0,05
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Variables No feeding behavior problems Yes feeding behavior problems p

(X̄±SS) Range (X̄±SS) Range

Ribo�avin
(mg)

1.04 ± 0.33 0.46–1.90 1.03 ± 0.34 0.46–1.67 t = 0.132

p = 0.896

Niacin (mg) 8.32 ± 5.73 2.04–22.74 6.36 ± 4.45 1.65–19.08 u = 552.000

p = 0.143

u Mann–Whitney U Test, t Student t-test, * p < 0,05
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Table 3
(Con.) Dietary intake and anthropometric measurements according to feeding behavior problem

  No feeding behavior
problems

Yes feeding behavior
problems

p

(X̄±SS) Range (X̄±SS) Range

Dietary intake

Vitamin B12 (mcg) 3.38 ± 2.93 0.81–19.23 3.04 ± 1.39 1.13–6.95 u = 657.00

p = 0.726

Calcium (mg) 528.64 ± 
18.65

284.68–
1210.95

547.61 ± 
196.37

236.95–
1156.84

t=-0.431

p = 0.668

Iron (mg) 5.97 ± 2.52 2.52–12.80 6.32 ± 3.55 1.49–16.43 u=-0.064

p = 0.949

Zinc (mg) 6.53 ± 3.24 2.97–15.06 6.31 ± 2.97 2.54–12.41 u = 655.000

p = 0.710

Anthropometric measurements

Height (cm) 139.28 ± 
13.95

112.00–
174.00

141.17 ± 
10.69

119.00–
162.00

t=-0.629

p = 0.531

Body weight (kg) 38.49 ± 
13.09

21.10–
82.00

34.54 ± 
9.06

20.40–
62.30

u = 580.000

p = 0.242

BMI (kg/m2) 19.10 ± 
3.66

10.35–
28.50

16.26 ± 
1.68

12.89–
19.78

t = 4.48 p < 
0.001*

TMI (kg/m3) 13.94 ± 
2.62

6.59–19.79 12.20 ± 
2.64

9.41–23.71 u = 303.000

p < 0.001*

MUAC (cm) 21.29 ± 
3.86

15.00–
28.00

18.72 ± 
2.09

15.00–
22.00

u = 452.500 p = 
0.011*

TSFT (mm) 15.56 ± 
6.78

4.00–29.00 12.17 ± 
3.25

6.50–18.00 t = 2.923

p = 0.005*

Waist
circumference (cm)

65.47 ± 
13.28

38.00–
92.00

61.25 ± 
6.95

48.50–
78.00

t = 1.808

p = 0.075

u Mann–Whitney U Test, t Student t-test, * p < 0,05
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  No feeding behavior
problems

Yes feeding behavior
problems

p

(X̄±SS) Range (X̄±SS) Range

Neck
circumference (cm)

27.46 ± 
4.48

16.50–
35.00

27.15 ± 
3.12

18.00–
31.00

u = 640.500

p = 0.598

u Mann–Whitney U Test, t Student t-test, * p < 0,05

Information on the anthropometric measurement values of children according to the feeding behavior
problems classi�cation is given in Table 3. While the differences between the measurements of the
average height, body weight, waist and neck circumference of the children according to the feeding
behavior problem were not statistically signi�cant (p > 0.05); mean BMI, TMI, MUAC and TSFT
measurements were found to be statistically signi�cantly lower in children with feeding behavior
problems (p < 0.05).

The relationship between the anthropometric measurement values of the children participating in the
study and the feeding behavior problems (BPFAS score) is given in Table 4. A negative and signi�cant
correlation was found between feeding behavior problems and body weight (r=-0.406), BMI (r=-0.423),
TMI (r=-0.404), MUAC (r=-0.540), TSFT (r=-0.395) and waist circumference (r=-0.337) (p < 0. 05).

Table 4
Anthropometric measurements and feeding behavior problems

Anthropometric measurements Feeding behavior problems (BPFAS scale)

r p

Height (cm) 0.058 0.621

Body weight (kg) -0.406 <0.001*

BMI (kg/m2) -0.423 0.001*

TMI (kg/m3) -0.404 <0.001*

MUAC (cm) -0.540 <0.001*

TSFT (mm) -0.395 0.003*

Waist circumference (cm) -0.337 0.003*

Neck circumference (cm) -0.176 0.134

Partial correlation was used to determine the relationship between variables. Control variables age
and sex. *p < 0,05
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Table 5 shows the binary logistic regression analysis of children's feeding behavior problems and some
variables. While an increase in children's MUAC reduces feeding behavior problems (OR 0.606, CI 0.427–
0.862), an increase in waist circumference increases feeding behavior problems (OR 1.172, CI 1.039–
1.323).

Table 5
Factors predicting the likelihood of feeding behavior problem (as predicted by the binary logistic

regression model)
Variables B OR 95% CI for Odds Ratio p

MUAC (cm) -0.500 0.606 0.427–0.862 0.005*

BMI (kg/m2) -0.064 0.938 0.764–1.151 0.538

TSFT (mm) -0.146 0.864 0.713–1.049 0.139

Waist circumference (cm) 0.159 1.172 1.039–1.323 0.010*

Binary logistic regression coe�cients (B), odds ratios (OR) and con�dence intervals (CI). Adjusted for
age, gender, energy intake and physical activity

Discussion
The sample of this cross-sectional study, which was conducted to determine the nutritional status and
feeding behavior of children diagnosed with SLD, consisted of 76 children, 38 boys and 38 girls. Although
there are serious di�culties in the diagnostic process due to the lack of SLD diagnosis and screening
tools in Turkey, all children diagnosed with SLD start special education and 3% of the children receiving
special education are those with SLD [19]. Epidemiological studies on the relationship between SLD
prevalence and gender reports that SLD is more common in boys than in girls [22–24]. In the special
education center where the data of this study were collected, there are 112 children (boys 63, girls 49)
between the ages of 7 and 12 who were diagnosed with SLD.

Breast milk, which is the ideal food for newborns and infants, is considered important for optimal brain
development and better neurodevelopmental outcomes [25]. According to the Population and Health
Survey conducted in Turkey in 2018, the median breastfeeding period of infants was reported as 16.7
months, while 41.0% of children younger than six months were reported to be exclusively breastfed [26]. It
was found that 97.0% of the children with SLD who participated in this study were breastfed and the
mean duration of breastfeeding was 15.40 ± 0.88 months.

It was determined that 43.4% of the children participating in this study received nutritional support and
the most frequently used nutritional supplement was omega 3 (63.6%) fatty acids. It has been stated that
some physical symptoms such as excessive thirst, frequent urination, dry hair and skin, soft and brittle
nails may be caused by omega-3 fatty acid de�ciency in individuals with dyslexia (80%-90%), which is the
most common type of SLD [27]. While these results indicate that omega-3 fatty acid supplementation
may have positive effects in individuals with SLD, it was determined in a systematic review study that
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omega 3 supplementation did not have any positive effect on reading, writing, spelling, or math skills in
individuals with SLD [28].

SLD is not usually seen alone, it shows comorbidity with many diseases. The most common
comorbidities include ADHD, conduct disorder, psychosis, epilepsy, anxiety, and depression [29]. When
studies evaluating comorbidities in SLD were examined, it was reported that 41.9% ADHD [30], 34.0%
attention de�cit disorder, 22.0% ADHD [31], 45.1% ADHD [32]. In this study, comorbidity was determined in
44.7% of the children according to the statements of the parents. Comorbidities include ADHD, epilepsy,
bipolar disorder, asthma, diabetes, and ulcer, and the most common comorbidity is ADHD (79.5%),
consistent with the literature.

Sensory processing problems that can be seen in neurodevelopmental disorders can cause inadequate
response to foods, limit the variety of foods consumed and social enjoyment of food. Perceived sensory
properties of foods affect food selectivity and rejection in children [33]. In a study, the prevalence of
nutritional problems in children aged 3–10 years with neurodevelopmental disorders was determined as
61%, and it was determined that food selectivity, food rejection, anger at meal and loss of appetite were
among the common nutritional problems [34]. In this study, it was determined that 78.8% of the children
had nutritional problems and the most common ones were food selectivity (95.0%) and anorexia (16.7%).

Feeding behavior problems in children can be seen because of disturbing behavioral problems and
changing appetite. This can lead to food selectivity and refusal to try new foods in children, leading to
malnutrition [35]. In a study, feeding behavior problems were determined in one-third of children (4–12
years old) with ADHD, and problematic behaviors were determined in 27.8% of them [36]. As in other
neurodevelopmental disorders, feeding behavior problems were found in 39.5% of children with SLD in
this study. When parents were asked whether the statements about their children's feeding behavior were
a problem for them, 17.1% reported that they created a problem. According to the results of this study, it is
thought that the high number of feeding behavior problems in children and the appetite-reducing effects
of stimulant drugs (81.9%) may pose a risk of malnutrition in children with SLD.

When the energy and nutrient intakes of the children with SLD were examined according to the feeding
behavior problems, the average energy, carbohydrate, protein, fat, niacin, B12 and zinc intakes of the
children with eating behavior problems were found to be lower than those of the children without feeding
behavior problems, but the difference between only protein intake the difference was found to be
statistically signi�cant. When these results are evaluated, it is seen that nutritional behavior problems
affect children's daily dietary energy and nutrient intakes. These results show that feeding behavior
problems affect children's daily dietary energy and nutrient intakes. Considering both the negative effects
of stimulant drugs on appetite and feeding behavior problems, appropriate screening tests are
recommended to determine the nutritional status of children with SLD.

Although there is no study in the literature that evaluates anthropometric measurements in children with
SLD, there are studies on ADHD, which is a comorbidity found in most children. In a study, children
between the ages of 6 and 12 diagnosed with ADHD were classi�ed according to their BMI percentile
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values, and it was found that 23% of the children were underweight and 25% were overweight. While the
rate of the newly diagnosed children was 6.5%, it was found as 41.4% in the group using stimulant drugs
[37]. In the study by Kim and Chang [38] with a healthy control group of children diagnosed with ADHD at
school age, children with ADHD were 6 cm shorter in height and 1.7 kg lower in body weight, and this
difference was found to be statistically signi�cant. Tayşi [39] reported that 50.8% of the children were at
normal body weight, 18.5% were overweight and 13.0% were obese, in her study with participants (6–10
years old) diagnosed with ADHD. It was determined that 65.8% of the children included in this study had
normal body weight according to the BMI Z score classi�cation. The fact that the majority of children
consume three main meals and snacks daily can explain their normal body weight according to BMI
classi�cation. Additionally, due to the pandemic, continuing education online and children's meals with
their parents may have affected food consumption. However, in this study, it was not questioned how
long the children had been using stimulant drugs. If there is a decrease in appetite in children who are
new to or have been using stimulant drugs for a short time, this may not have affected anthropometric
measurements yet.

In this study, the relationship between children's BMI, TMI, MUAC, TSFT and waist circumference and
feeding behavior problems was found to be statistically signi�cant. The lower the body weight, BMI,
MUAC, TSFT and waist circumference in children with SLD, the more feeding behavior problems are seen.
In a study, a negative correlation was found between body weight, height, BMI, and feeding behavior
problems of children aged 4–12 years with ADHD, but this relationship was found to be statistically
signi�cant for body weight and BMI (p < 0.05) [36].

In the binary logistic regression analysis, it was determined that 1 cm increase in children's MUAC reduced
feeding behavior problems by 0.606 times, and 1 cm increase in waist circumference increased eating
behavior problems 1.172 times. While the MUAC is a measurement that evaluates the arm muscle and
subcutaneous adipose tissue, the waist circumference indicates abdominal fatness [40]. The fact that
children with feeding behavior problems consume unhealthier foods (snacks and beverages, etc.),
uniform nutrition, and insu�cient physical activity may have caused this result. The presence of
abdominal obesity in children with SLD indicates that there may be feeding behavior problems.
Abdominal obesity in childhood can increase the risk of developing many diseases such as diabetes,
dyslipidemia and hypertension in adulthood. For this reason, it is important to evaluate the waist
circumference in children with SLD during health checks and to expand nutrition education in schools to
prevent or reduce feeding behavior problems.

Conclusions
Feeding behavior, which is a complex concept with its biological and social aspects, can lead to
malnutrition by affecting the food intake of children. In this study, feeding behavior problems were found
in 39.5% of children diagnosed with SLD. It has been determined that children with feeding behavior
problems receive less energy and nutrients with their daily diet. Additionally, it was observed that feeding
behavior problems were also re�ected in anthropometric measurements. The body mass index,
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triponderal mass index, waist circumference, upper middle arm circumference and triceps skinfold
thickness of the children with feeding behavior problems were found to be lower than the children without
feeding behavior problems.

Childhood feeding behavior problems are likely to continue into young adulthood, and this may have
adverse effects on growth, development and mental functions. Therefore, the nutritional status of
children diagnosed with SLD should be evaluated with appropriate screening tests. In addition to special
education programs and medical treatments, it is important to include nutritional therapy by dietitians
specialized in this �eld, to ensure that children gain life-long healthy eating habits.

Strengths And Limitations
This study has some limitations. First of all, there is no control group in the study. Retrieval of study data
during a period of restrictions due to the COVID-19 pandemic may have affected the nutritional status
and physical activity levels of the participants. Additionally, the 24-hour food consumption of the
participants was recorded according to the statements of themselves (over 8 years old) and their parents.
Therefore, possible participant bias should be taken into account for the interpretation of the results. The
children's parents' eating habits and nutritional environment were not evaluated. Finally, the cross-
sectional nature of the study limits the establishment of causal relationships between the variables. This
study should be repeated by increasing the number of samples in a wider age range and adding the
control group.
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