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Abstract

Objective: The objective of this research is to assess the correlation between the length of
breastfeeding and the Body Mass Index (BMI) of children in the 3-6 age group, as well as to
ascertain the impact of early childhood nutrition on the incidence of obesity.

Methods: A questionnaire was administered to the parents of children aged 3-6 who pre-
sented to the outpatient clinic, inquiring about demographic characteristics and the children’s
feeding practices between the ages of 0-2. Anthropometric measurements of the children were
also taken.

Results: A total of 399 children took part in the investigation, with 236 being boys. Judging by
the Body Mass Index (BMI) metrics, 27% were categorized as underweight, 54% fell within the
normal range, 5% were identified as overweight, and 14% were classified as obese. Notably,
8% of the participants had never experienced breastfeeding, 42% had undergone breastfeed-
ing for six months or less, 25% had a breastfeeding duration of 7-23 months, and another 25%
had been breastfed for 24 months or more. Despite the variations in breastfeeding duration, no
statistically significant disparities were detected in the BMI values (p>0.05). Among those who
had never been breastfed, 22% were identified as obese. In contrast, only 9% of individuals
breastfed for less than six months fell into the obese category, while 16% of those breastfed
for 7-23 months and another 16% breastfed for 24 months or more were deemed obese. Inter-
estingly, a statistically significant association emerged between the duration of breastfeeding
and the incidence of chronic illnesses (p<0.05). A noteworthy 71.4% of children with chronic
ailments had been breastfed for six months or less, indicating a potential link between shorter
breastfeeding periods and the presence of chronic illnesses in children.

Conclusions: In our study, no relationship was found between the duration of breastfeeding
and BMI values. However, children with chronic illnesses were observed to have a shorter
duration of breastfeeding.
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correct feeding practices during this pe-
riod can lay the foundation for chronic
diseases, obesity, and allergic conditions
later in life. Breast milk is the most easily
digestible, cost-effective, readily available,
and natural source of nourishment that

Introduction

he feeding style during the first two
years of life is of utmost importance
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meets all the requirements a newborn needs. The global
health authority, the World Health Organization (WHO),
along with the United Nations International Children’s
Emergency Fund (UNICEF), advocates for exclusive
breastfeeding during the initial 6 months of a child’s life,
followed by the continuation of breastfeeding alongside
the introduction of complementary foods until the child
attains the age of 2.

Obesity is defined as an excessive increase in body fat
tissue. It is one of the most significant global health is-
sues today, representing a risk factor for various chronic
diseases, primarily diabetes and cardiovascular condi-
tions, making it a major public health concern.! Studies
have shown an increase in the prevalence of childhood
overweight and obesity in recent years.** Early inter-
ventions can be helpful in preventing obesity and related
health problems. Therefore, identifying preventable risks
and modifiable protective factors has become crucial in
efforts to prevent obesity."!

It is well known that breastfeeding has many benefits for
both the mother and the baby.®! Numerous studies have
reported that breastfeeding can protect against child-
hood obesity.”®! It is suggested that hormones found in
the content of breast milk, such as leptin, adiponectin,
and Insulin-like growth factor-1, regulate the infant’s
food intake and help prevent the increasing prevalence
of obesity."!

In this study, our aim was to assess the relationship be-
tween the duration of breastfeeding and the BMI (Body
Mass Index) of children aged 3-6 years and to determine
the impact of early childhood nutrition on the prevalence
of obesity.

Materials and Methods

Our prospective study was conducted at the Dr. Liitfi
Kirdar City Hospital, Department of Pediatrics, between
March 2022 and April 2023. The study was carried out in
accordance with the principles of the Helsinki Declara-
tion and received approval from the Dr. Liitfi Kirdar City
Hospital Ethics Committee on January 28, 2022, with de-
cision number 2022/514/218/15.

A questionnaire consisting of 12 questions was prepared
to gather information from the parents of children aged
3-6 who presented to the outpatient clinic. This ques-
tionnaire covered demographic characteristics, as well
as the children’s feeding practices between the ages of
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Table 1. Descriptive statistics of demographic characteristics of
individuals

Statistics

Age, (Month) 46.63+20.99
Gender, n (%)

Man 236 (59.15)

Woman 163 (40.85)
Height, (Cm) 109.66+8.22
Weight, (Kg) 18.96+4.77
BMI Categorical, n (%)

Weak 108 (27.07)

Normal 217 (54.39)

Overweight 19 (4.76)

Obese 55 (13.78)
BMI 15.59+2.75
Formula Usage Time, n (%)

Any 177 (44.36)

6 Months and under 20 (5.01)

7-23 Months 155 (38.85)

24 Months and above 47 (11.78)
Duration of Breast Milk Intake, n (%)

Any 32 (8.02)

6 Months and under 171 (42.86)

7-23 Months 98 (24.56)

24 Months and above 98 (24.56)
The First 6 Months, n (%)

Only Breast Milk 245 (61.4)

Just baby food 31 (7.77)

Breast Milk+baby food 123 (30.83)
Mother’s level of education, n (%)

Primary school 110 (27.57)

Secondary school 86 (21.55)

High school 131 (32.83)

University 72 (18.05)
Chronic disease, n (%)

No 371 (92.98)

Yes 28 (7.02)
The medication he uses constantly, n (%)

No 392 (98.25)

Yes 7 (1.75)
Total 399 (100)

n: Number of patients, %: Percentage value, average + standard it is given as a
deviation.

0-2, whether they received breast milk and for how long,
whether they received dietary supplements, any concur-
rent chronic illnesses, and the family’s educational and
socioeconomic status.

After obtaining parental consent, face-to-face interviews
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were conducted. The children’s anthropometric mea-
surements, including height and weight, were taken at
the clinic, and their BMI values were evaluated using the
BMI percentile curves for 2-18-year-old boys and girls
by Olcay Neyzi."? A BMI value below the 5th percentile
was categorized as underweight, between the 5th per-
centile and below the 85th percentile as normal, between
the 85th percentile and below the 95th percentile as over-
weight, and at or above the 95th percentile as obese.!"!!

Statistical Analysis

The information was scrutinized employing IBM SPSS
Statistics Standard Concurrent User Version 26 (IBM
Corp., Armonk, New York, USA). Descriptive statistics
were articulated in terms of unit count (n), percentages
(%), mean + standard deviation, and median (minimum-
maximum) values. The normality of numerical variable
data distribution underwent assessment through the
Shapiro-Wilk normality test. In instances where there
were more than two categorical variables, one-way anal-
ysis of variance (ANOVA) was executed when the data
exhibited a normal distribution, whereas the Kruskal-
Wallis H Test was utilized when the data deviated from
normality. In cases where analysis of variance yielded
significant results, the Dunn-Bonferroni test was em-
ployed for post-hoc multiple comparisons. The associ-
ations among categorical variables were examined us-
ing Pearson’s chi-square test and Fisher’s exact test. A
p-value below 0.05 was deemed indicative of statistical
significance.

Results

A total of 399 children participated in the study, with
an average age of 46.63 months. Among them, 236 were
boys, and 163 were girls. Their average height was 109.66
cm, and their average weight was 18.96 kg. Among the
children in the study, 108 were underweight, 217 had a
normal weight, 19 were overweight, and 55 were obese.
177 children had never used baby formula, 20 had used it
for 6 months or less, 155 had used it for 7-23 months, and
47 had used it for 24 months or more (Table 1).

Regarding breastfeeding, 32 children had never received
any breast milk, 171 had received breast milk for 6 months
or less, 98 had received breast milk for 7-23 months, and
98 had received breast milk for 24 months or more. In
the study, 245 children were exclusively breastfed for the
first 6 months, 31 were exclusively fed with formula, and
123 were fed with both breast milk and formula in their
first 6 months. Among the children, 28 had chronic ill-
nesses, and 7 were on continuous medication.

A statistically significant difference has been observed
between the duration of breastfeeding and the presence
of chronic disease (p<0.05). Among those with chronic
diseases, 71.4% (20 individuals) breastfed for 6 months
or less, whereas among those without chronic diseases,
50.6% (188 individuals) breastfed for 7 months or more.
Increasing the duration of breastfeeding has reduced the
incidence of chronic diseases (Table 2; Table 3; Table 4;
Table 5; Table 6).

Table 2. Comparison of the duration of breast milk intake and BMI values according to age and gender

Duration of Breast Milk Intake

Any 6 Months > 7-23 Months 24 Months < Test Statistics p

Age 45.28+23.27 47.16+20.39 45.2+21.99 4758+20.45 0.441 0.932¢
50.5 (4-75) 52 (3-71) 51.5 (3-71) 53 (3-71)

BMI 15.85+3.67 15.35+2.36 15.45+2.46 16.08+3.25 2514 0.473¢

14.4 (12.1-26.3) 15.1 (11.1-25.2) 15.1 (10.7-23.5) 15.2 (11.1-26.9)

Gender 3.566 0.312%
Man 22 (0.09) 94 (0.4) 57 (0.24) 63 (0.27)
Woman 10 (0.06) 77 (0.47) 41 (0.25) 35 (0.21)

BMI Categorical 9.497 0.393%
Weak 11 (0.1) 43 (0.4) 29 (0.27) 25 (0.23)
Normal 13 (0.06) 102 (0.47) 50 (0.23) 52 (0.24)
Overweight 1 (0.05) 10 (0.53) 3(0.16) 5 (0.26)
Obese 7 (0.13) 16 (0.29) 16 (0.29) 16 (0.29)

Numerical variables are given as meanzstandard deviation and median (minimum-maximum). £: One-way ANOVA € Kruskal-Wallis test: &: Kikare analysis, n: Fisher

exact test.
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Table 3. Comparison of duration of use of formula with BMI

Duration of Use of Baby Food

Any 6 Months > 7-23 Months 24 Months < Test Statistics p
BMI 15.65+2.67 14.91+3.24 15.78+2.85 15.06+2.46 6.468 0.091¢€
15.1 (10.7-25.2) 13.9 (11.7-26.9) 15.1 (11.7-26.3) 14.3 (11.1-22.6)

BMI Categorical

Weak 47 (0.44) 10 (0.09) 33(0.31) 18 (0.17) 13.600 0.137%

Normal 98 (0.45) 7 (0.03) 90 (0.41) 22 (0.1)

Overweight 8 (0.42) 2(0.11) 7(0.37) 2(0.11)

Obese 24 (0.44) 1(0.02) 25 (0.45) 5 (0.09)

Numerical variables are given as meanzstandard deviation and median (minimum-maximum). £: One-way ANOVA, € Kruskal-Wallis test: &: Kikare analysis, n: Fisher

exact test.

Table 4. Comparison of BMI with nutrition for the first 6 months by age and gender

The First 6 Months

Only Breast Milk Only Formula Breast Milk+Formula Test Statistics p
Age 46.96+21.13 44.84123.52 46.43+20.19 0.473 0.790¢
53 (3-71) 50 (4-75) 51 (3-71)
BMI 15.6+2.72 15.52+3.19 15.6+2.72 0.815 0.665¢
15.1 (10.7-26.9) 14.3 (12.1-25.9) 15.1 (11.1-26.3)
Gender
Man 147 (0.62) 21 (0.09) 68 (0.29) 1.781 0.410%
Girl 98 (0.6) 10 (0.06) 55 (0.34)
BMI Categorical
Weak 67 (0.62) 11 (0.1) 30 (0.28) 3.619 0.728%
Normal 133 (0.61) 13 (0.06) 71 (0.33)
Overweight 11 (0.58) 1 (0.05) 7 (0.37)
Obese 34 (0.62) 6 (0.11) 15 (0.27)

Numerical variables are given as meanztstandard deviation and median (minimum-maximum). £: One-way ANOVA, € Kruskal-Wallis test: &: Kikare analysis, n: Fisher

exact test.

Discussion

Breast milk is the optimal source of nutrition for in-
fants, supplying all essential nutrients during the first 6
months of life. Studies conducted in our country indicate
a significantly high rate of breastfeeding. According to
the results of the 2018 Turkey Demographic and Health
Survey, 98.% of mothers initiate breastfeeding after child-

birth. On average, infants are breastfed for 16,7 months.
[12]

In our study, the percentage of infants receiving breast
milk under six months is higher than those receiving
breast milk at seven months and beyond. Telatar et al.'¥)
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found that the postnatal breastfeeding rate was 98%, 63%
at the fourth month, and 46% at the sixth month. In a
study conducted in the United States, the breastfeeding
rate was reported as 66% at the start, decreasing to 32.8%
at the sixth month."! In a study involving 5003 moth-
ers in our country, the rate of exclusive breastfeeding
dropped from 97% at birth to 81.5% in the second month
and further decreased to 8.7% at the sixth month.">! Sim-
ilarly, the Turkey Demographic and Health Survey data
for 2013 and 2018 indicate a decline in the percentage of
breastfeeding as children age.l'®'”! As infants grow older,
the decrease in breastfeeding can be attributed to the in-
troduction of complementary foods.

In our study, when examining the BMI values of chil-
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Table 5. Comparison of maternal education level by BMI and duration of breast milk intake

Mother’s Educational Level

Primary school Secondary school High school University Test Statistics p
BMI 15.9+3.01 15.17+2.37 15.48+2.76 15.84+2.7 4.166 0.244¢
15.1 (11.7-26.3) 14.8 (11.1-26.9) 15.1 (10.7-25.2)  15.4 (11.3-25.9)
BMI Categorical 9.913 0.358%
Weak 30 (0.28) 26 (0.24) 38 (0.35) 14 (0.13)
Normal 54 (0.25) 51 (0.24) 68 (0.31) 44 (0.2)
Overweight 8 (0.42) 2(0.11) 7(0.37) 2(0.11)
Obese 18 (0.33) 7 (0.13) 18 (0.33) 12 (0.22)
Duration of Breast Milk Intake 8.620 0.473%
Any 10 (0.31) 7 (0.22) 12 (0.38) 3(0.09)
6 Months > 49 (0.29) 30 (0.18) 56 (0.33) 36 (0.21)
7-23 Months 29 (0.3) 27 (0.28) 29 (0.3) 13 (0.13)
24 Months < 22 (0.22) 22 (0.22) 34 (0.35) 20 (0.2)

Numerical variables are given as meanz=standard deviation and median (minimum-maximum). £: One-way ANOVA , € Kruskal-Wallis test: &: Kikare analysis, n: Fisher

exact test

Table 6. Comparison of the duration of breast milk intake and the chronic disease variable

Duration of Breast Milk Intake

Any 6 Months > 7-23 Months 24 Months < Test Statistics p
Chronic Disease
No 32 (%8.6) 151 (%40.7) 94 (%25.3) 94 (%25.3) 10.740 0.013%
There is 0(0) 20 (%71.4) 4 (%14.3) 4 (%14.3)

Numerical variables are given as meanzstandard deviation and median (minimum-maximum). £: One-way ANOVA, € Kruskal-Wallis test: &: Kikare analysis, n: Fisher

exact test.

dren, the majority were found to be within the normal
range, with 4% identified as overweight and 13% as
obese. A study involving preschool children revealed
that 4.9% were mildly overweight and 11.2% were obese.
I8 Another study among children aged 6-59 months
showed a higher prevalence of normal BML™! As ob-
served in all these studies, the majority of this age group
falls within the normal BMI range. This can be attributed
to the active nature of children in this age group and
their high level of physical activity, as they are often en-
gaged in play.

In our study, it was determined that the duration of
breastfeeding does not affect BMI values. Similarly, in
a study by Vafa et al.® it was reported that the dura-
tion of breastfeeding does not influence BMI values dur-
ing childhood. Another study, like ours, indicates that
breastfeeding does not prevent overweight or obesity.
1 Likewise, a study conducted in China showed that

Southern Clinics of Istanbul Eurasia - Volume 37, Issue 3, October 2026

breastfeeding does not prevent overweight or obesity.
21 Some studies have found that breastfeeding is protec-
tive against obesity.”®] In a study in Japan from 2001 to
2009, eliminating other factors influencing obesity (gen-
der, physical activity, chronic illness, maternal education,
etc.), it was found that breastfeeding protects against
obesity.?*! In another study comparing breastfed and
non-breastfed babies, a 15% reduction in the frequency
of childhood overweight was observed in breastfed ba-
bies.”! Although our study did not yield statistically
significant results, the obesity rate in children exclu-
sively breastfed for twenty-four months and above was
15%, while it was 22% in those exclusively formula-fed.
As seen, studies questioning the relationship between
breastfeeding duration and BMI have produced different
results. This can be attributed to factors such as genetics,
physical activity, socio-economic status, in addition to
the dietary pattern, influencing obesity.
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In our study, a decrease in the occurrence of chronic dis-
eases was observed with the duration of breastfeeding.
Among the participants, 71% of those with chronic dis-
eases had received breastfeeding for six months or less.
Many of these chronic diseases include asthma and sea-
sonal allergic rhinitis. In a study involving young adults
aged 18-30, a significantly higher rate of allergic diseases
was found in those who received breastfeeding for the
first 4 months compared to those who received breast-
feeding for 6 months or more.?! Numerous studies have
shown that an extended duration of breastfeeding is as-
sociated with a reduction in the risk of acute illnesses,
certain chronic diseases, and hospitalization in later peri-
ods.”! Similarly, an increased duration of breastfeeding
has been reported to be associated with a decrease in the
incidence of obesity, cancer, adult coronary heart disease,
allergic conditions, Type 1 diabetes mellitus, and inflam-
matory bowel disease.”!

Conclusion

In conclusion, our study did not find a significant rela-
tionship between the duration of breastfeeding and BMI
values. However, an increase in the duration of breast-
feeding was associated with a reduction in the incidence
of chronic diseases. We believe that further studies with
larger patient groups will shed more light on these mat-
ters.
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