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What is already known on
this topic?

e Minerals and vitamins are
closely related to cognitive
performance.Cognitive  func-
tions may be affected by the
deficiency of vitamins and
minerals necessary for the
regulation and continuity of
neurotransmitter  synthesis,
membrane ion pumps, recep-
tor binding, etc.

Vitamin B12 deficiency, vita-
min D deficiency, and Iron
deficiency may cause neuro-
cognitive disorders such as
irritability, attention  deficit,
learning disabilities, and poor
language development.

What this study adds on
this topic?

e Hemoglobin, iron, vitamin
B12, and vitamin D levels
have been evaluated in chil-
dren with isolated speech
delay/specific language disor-
ders and compared to those of
age-matched healthy controls.

Vitamin B12 deficiency and
iron deficiency were demon-
strated in our patients with
isolated speech delay/specific
language disorders.

Maintaining a balanced diet
is crucial during early child-
hood. In children, monitoring
vitamin and mineral levels
when clinically indicated, and
providing appropriate supple-
mentation in cases of defi-
ciency, may support optimal
neurodevelopment and help
reduce the risk of speech and
language delays.

Abstract

Objective: This study aimed to examine and compare the data on nutritional parameters in children with
specific language impairments.

Methods: Children under 5 years of age who presented to the outpatient clinic with isolated speech delay
and were diagnosed with a specific language disorder, along with a healthy control group, were evaluated.
The hemoglobin, iron, vitamin B12, and vitamin D levels of the patients were recorded after normal values
and deficiency limits were determined for each age group.

Results: Of the 188 children, 94 were in the control group and 94 were in the patient group. The control
group was the same age and gender as the patients. Seventy-one (75.5%) of the patients were male and 23
(24.5%) were female. The mean age was 2.70 + 0.65; the median age was 2.66 (min-max: 1.50-3.92) years.
The mean serum iron levels in the patient group (67.95 + 41.86 pg/dL) were significantly lower than in the
control group (81.59 + 37.34 pg/dL) (P=.008). B12 deficiency was significantly higher in the patient group
(30%) than in the control group (16%) (P = .037). Other nutritional parameters of the patient and control
groups were similar

Conclusion: Low iron levels and vitamin B12 deficiency may be effective factors in speech delay. It is impor-
tant to the nutritional parameters for speech delay and to treat vitamin deficiencies if present.

Keywords: Children, iron, nutrition, speech delay, vitamin B12

Introduction

In children, the growth and development process starts in the intrauterine period and continues
until the completion of adolescence. Psychological, biological, and social factors are important in
the development process during the first 3 years of brain development and maturation, and negativi-
ties in this process can sometimes create changes that can be severe and permanent.’ Minerals and
vitamins are closely related to cognitive performance. Cognitive functions may be affected by the
deficiency of vitamins and minerals necessary for the regulation and continuity of neurotransmitter
synthesis, membrane ion pumps, receptor binding, etc.? Cognitive functions such as verbal learning
and memory have been shown to improve with mineral and vitamin supplementation.'*

Vitamin D deficiency has been associated with neuropsychiatric diseases such as schizophrenia,
autism, and attention deficit hyperactivity.>® Vitamin B12 deficiency may cause cognitive impairment,
neurodegenerative diseases, and mood disorders. Iron deficiency may lead to neurocognitive disor-
ders such as irritability, attention deficit, learning disabilities, and poor language development.'>*°
Language impairment in early childhood is defined as a deficiency in both expressive language and
receptive language. Speech disorders include clinical diagnoses of childhood fluency disorder (stut-
tering), speech sound disorder, social (pragmatic) communication disorder, and nonspecific commu-
nication disorder.” Hearing impairments, neurological diseases, metabolic diseases, neurometabolic
diseases, autism spectrum disorders, social environment, anesthesia, etc., can cause developmental
delay and/or speech delay.”® There is no definitive evidence that short-term and single anesthesia
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administered during infancy has a significant neurodevelopmen-
tal effect.® Specific language impairment is a developmental dis-
order characterized by severe problems in understanding and/
or expressing spoken language without hearing loss, intellectual
disability, or emotional impairment. Specific language impairment
affects about 7%-8% of children in kindergarten.’

This study aimed to investigate the effect of nutritional param-
eters on speech delay by evaluating hemoglobin, serum vitamin
D, vitamin B12, and iron levels in patients with speech delay who
presented to the outpatient clinic.

Methods

Ethics Committee Approval

Ethics committee approval was obtained from the ethics commit-
tee of the clinical research ethics committee of the Erzincan Binali
Yildirim University (Approval no: 04/04 Date: 30, April 2019).
This study was conducted in accordance with the Declaration of
Helsinki.

Case and Control Group Selection

The files of patients admitted to the pediatric outpatient clinic of
Erzincan Binali Yildinm University Mengticek Gazi Training and
Research Hospital in Tiirkiye between 2014 and 2019 were exam-
ined. Only the files of patients diagnosed with isolated speech delay
or specific language disorder and the files of the healthy control
group were included in the study. Those with different diagnoses
such as gastroenteritis and upper respiratory tract infections at the
time of presentation were excluded from the study. Those with neu-
rological disease, recognized genetic disease, metabolic disease,
intellectual disability, hearing loss, recurrent otitis media, chronic
otitis media, developmental delay, psychiatric problems (autism
spectrum disorder, attention deficit, etc.), and premature birth his-
tory were excluded. Patients aged 1.5-4 years who presented with
delayed speech were included in the study. Only those who had
problems in using language as a result of the Denver developmen-
tal test were included in the study. These included children who
were appropriate for their peers in other developmental tests. The
control group consisted of healthy children of the same age and
sex as the patients with speech delay. The study included patients
with delays in speech and patients as a control group. Patients in
both groups were grouped as 18-24 months, 24-36 months, and
37-48 months according to their age. Hemoglobin, iron, vitamin
B12, and vitamin D levels were recorded.

Laboratory Evaluation

Hemoglobin level was considered as anemia at the age of 0.5-6
years if it was below 10.5 gr/dL."® Using the reference range in
the package insert of the iron kit, serum iron levels below 30 pg/
dL were considered as iron deficiency; if B12 vitamin level was
<300 pg/mL deficiency, and if 300-900 pg/mL it was considered
to be normal. About 25 OH vitamin D levels were accepted as
follows: <5 ng/mL as a severe deficiency, 5-15 ng/mL as a moder-
ate deficiency, 16-20 ng/mL as insufficient, and 21-100 ng/mL as
sufficient.!! 12

It is checked whether the patients and healthy children (control
group) were anesthetized for any reason (operation, emergency
intervention, suturing an injury, circumcision, etc.).

Family Consent for the Study

Since this was a retrospective study, consent forms were not
obtained from the families of the patients and the control group
of healthy children.

Statistical Analysis

Both the diagnoses of speech delay and the data of healthy chil-
dren as the control group were compared with the SPSS statistical
analysis program version 20.0 (IBM SPSS Corp.; Armonk, NY, USA)
was used for data analysis. Categorical variables were analyzed,
and frequency, percentage, mean and SD, median (minimum-
maximum) values were written. When independent variables were
used for quantitative data, the independent samples t-test was
used in normal distribution, and Mann-Whitney U test was used
in non-normal distribution. Fisher exact test and chi-square tests
were used for qualitative data. For all statistical tests, P < .050 was
considered statistically significant.

Results

Of the 188 cases, 94 were in the control group and 94 were in
the patient group. Seventy-one (75.5%) of the patients were male
and 23 (24.5%) were female. The mean age was 2.70 + 0.65; the
median age was 2,66 (min-max: 1.50-3.92) years. The number of
patients was 16 (17.02%) between the ages of 18-24 months, 43
(45.75%) between the ages of 24 and 36 months, and 35 (37.23%)
between the ages of 36 and 48 months. The control group was
the same age and gender as the patients. Mean serum iron levels
in the patient group were significantly lower than in the control
group (P = .008). B12 deficiency was significantly higher in the
patient group than in the control group (P = .037). The number
of people with anemia, iron deficiency, and severe deficiency/
moderate deficiency/insufficiency of vitamin D was similar in the
patient group and the control group (Table 1). Mean hemoglobin
levels, mean iron-binding capacity, mean vitamin B12 levels, and
mean vitamin D levels were similar (Table 2).

According to age groups of patients, mean iron levels (P = .030)
were higher in patients between 18 and 24 months than in chil-
dren with patients between 37 and 48 months. Iron-binding capac-
ity levels (P = .046) were higher in patients between 18 and 24
months than in children with patients between 37 and 48 months.
Other nutritional parameters between age groups were similar in
patients (Table 3). According to age groups, mean hemoglobin lev-
els, iron levels, iron-binding capacity levels, vitamin B12 levels,
and vitamin D levels were similar in the control group (Table 3).
None of them had a history of an operation requiring long-term
and repeated anesthesia.

Discussion

Speech delays are a neurodevelopmental disorder called
DSM-5 communication disorders. The prevalence of language
disorder is estimated to be 3-8%.">'* In 30-50% of children with
delays in speech, additional psychiatric diseases such as atten-
tion deficit hyperactivity, mood disorder, and anxiety disorders
can be observed. Chronic otitis media or hearing loss can impair
speech.”'> Specific language impairment in children is a speech
delay that occurs without hearing impairment or intellectual dis-
ability. The stages of language development of these children do
not occur at normal times. These children can learn their mother
tongue with little effort and little training (individual speech and
language therapy, environmental planning, and family approach).
They can catch up with their peers. Intermittent language and
neuromotor developmental assessment should be performed. If
abnormalities in neuromotor development are noticed, magnetic
resonance imaging, electroencephalography, and metabolic eval-
uation should be performed to investigate neurodevelopmental
and neurometabolic disorders. In men, speech delays are more fre-
quent.”™1% Boys are 3 times more likely than girls to acquire their
first words late because their vocabulary is smaller than that of
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Table 1. Comparison of Demographic Data and Nutritional Deficiencies
of Children with Speech Delay and Healthy Control Group

Patients Control group
n (%) n (%) P

Total 94 (100) 94 (100)
Gender

Female 23 (24.50) 23 (24.50)

Male 71 (75.50) 71 (75.50)
Anemia 6 (6.40) 13 (13.80) .145
Iron deficiency 15 (15.9) 8 (8.5) .209
Vitamin B12 deficiency 28 (30.0) 15 (16.0) .037*
Vitamin D deficiency/ 34 (36.0) 43 (46.0) .284

insufficiency

Hemoglobin level below 10.5 g/dL at 0.5-6 years of age was consid-
ered anemia. Iron deficiency <30 microgram/dL, vitamin B12 level
<300 pg/mL was considered deficient, and 300-900 pg/mL as normal.
25 OH vitamin D level <5 ng/mL was considered as severe deficiency,
5-15 ng/mL as moderate deficiency, 16-20 ng/mL as insufficiency, and
21-100 ng/mL as adequate.

For categorical variables, the chi-square tests and multiple comparisons
were used. The mean difference is significant at the <.05 level.

*B12 deficiency was significantly higher in the patient group than in
the control group.

girls.’™7 Only children with specific language impairments were
included in this study. In this study, the ratio of boys to girls was
3.08. It was consistent with the literature.

Worldwide, 41.7% of children have iron deficiency.'® In this
country, the incidence of iron deficiency anemia was reported to
be between 1.4% and 62.5% in studies conducted in various cit-
ies.” If iron deficiency anemia becomes chronic, it leads to short
and long-term neurocognitive disorders such as poor language
development, a decrease in environmental sound perception, a
decrease in visual attention and concept gain, motor skills, cogni-
tive processes, and arithmetic school success.®'*? Iron deficiency
anemia adversely affects mental development, psycho-motor
development, and average speech development in children.? In

this study, the serum iron levels of the patients were lower than
those of the control group. It was compatible with the literature.

B12 deficiency may lead to multiple neurological findings such
as peripheral neuropathy, mood-state and behavioral changes,
psychosis, memory problems, psychosis, and autonomic dysfunc-
tion.># Vitamin B12 is necessary for neuron structure and myelina-
tion.?! In a systematic review of 63 articles, it was reported that
there is a nutritional deficiency related to vitamins (vitamin A,
B1, B12, C, D) with inadequate intake in individuals with autism
and individuals with a broad autism phenotype who had severe
self-imposed dietary restrictions. It has been reported that 1% of
patients with autism spectrum disorder in Tirkiye have vitamin B
deficiency.??? It has been reported that 0.03%-48.8% of healthy
individuals in Turkiye have vitamin B12 deficiency, and in a study
conducted in this city, 5.5% of healthy children have vitamin
B12 deficiency.? In this study, the number of patients with B12
deficiency was significantly higher in the patient group than in
the control group. It has been reported that there is a relationship
between elevated B12 and oxidative stress, and vitamin B12 may
be elevated in neurodevelopmental disorders.?* There were no
elevated vitamin B12 levels in the patients and the control group.

As shown in the literature, vitamin D has an important role in
cognitive functions. Prenatal vitamin D deficiency may lead to
permanent changes in brain structure and function. Vitamin D sta-
tus in newborns is associated with schizophrenia risk, low vitamin
D level is a risk factor for autism, and vitamin D levels in attention
deficit and hyperactivity disorders are low. It has been reported
that 30%-60% of people in the world have vitamin D deficiency,
and in a study conducted in the city, 50.69% of children have
vitamin D deficiency."" In this study, no significant difference was
found in mean vitamin D levels when compared with the control
group. In addition, vitamin D deficiency, insufficiency, and suffi-
ciency were similar in patients and the control group.

General anesthesia may affect different developmental areas at
different ages. In a systematic review of 44 articles, it was reported
that multiple or long-term anesthesia exposures may have detri-
mental effects on neurodevelopment in children, but a single expo-
sure to general anesthesia does not cause a significant effect on
general neurodevelopment.? In this study, none of the patients had
a history of surgery that required long-term or repeated anesthesia.

Limitations: This is retrospective and single center. The informa-
tion of the patients and the control group consisting of healthy
children could be obtained from their files or from the notes

Table 2. Comparison of Nutritional Parameters of Children with Speech Delay and Healthy Control Group

Patients Control Group
Mean = SD/Median (Min.-Max.) Mean = SD/Median (Min.-Max.) P
Hemoglobin levels (gr/dL) 12.41 + 0.92/12.40 (9.7-14.40) 12.68 + 0.95/12.80 (10.10-14.80) .055
Iron levels (ug/dL) 67.95 + 41.86/60.00 (11.00-232.00) 81.59 + 37.34/78.50 (12.00-199.00) .008**
Iron binding capacity (pg/dL) 315.31 + 76.90/307.00 (182.40-575.00) 294.77 + 74.19/272.00 (167.00-576.00) .082*
Vitamin B12 levels (pg/mL) 438.79 + 207.02/384.00 (190.00-927.00) 454.22 +152.25/426.00 (185.00-896.00) .128*
Vitamin D levels ( ng/mL) 22.95 + 8.88/21.85 (7.17-24.45) 24.41 +13.13/ 23.69 (7.00-96.30) .394*

Hemoglobin level below 10.5 g/dL at 0.5-6 years of age was considered anemia. Iron deficiency <30 microgram/dL, vitamin B12 level <300 pg/mL
was considered as deficiency, and 300-900 pg/mL as normal. 25 OH vitamin D level <5 ng/mL was considered as severe deficiency, 5-15 ng/mL as
moderate deficiency, 16-20 ng/mL as insufficiency, and 21-100 ng/mL as adequate.

Results were presented as mean + SD/median (minimum-maximum).

*Mann-Whitney U test was performed, otherwise independent samples t-test was used. The mean difference is significant at the <.05 level.
**Mean serum iron levels in the patient group were significantly lower than in the control group
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