Ankara Med J, 2019;(3):505-12
DOI: 10.17098/amj.624537

The Effect of Antibiotic Use Within the First Year of Life On 3-Year
Childhood Obesity

Yasamun ilk Yilindaki Antibiyotik Kullaniminin 3 Yas Cocukluk Cag1
Obezitesi Uzerine Etkisi
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Abstract

Objectives: The aim of the present study was to research the effect of antibiotic use within first year of
life on 3-year obesity or overweight condition in consideration of maternal obesity, birth weight, gender,
the weight gained during pregnancy.

Materials and Methods: This retrospective cohort study was conducted on 182 healthy children who
were born in Rize (Turkey) province and followed regularly until 3 years of age. The antibiotics used by
the children within first 12 months of their life were determined through electronic health cards and the
association between antibiotic use and 3-year obesity or overweight status was detected.

Results: We used logistic regression to adjust for potential confounders. In the crude analysis, risk of
being overweighed and obesity was evaluated in the children who were exposed to antibiotic use within
first 12 months of life in comparison within those who have not used. (odds ratio: 1.40; 95% CI: [ 1.23-
1.57]). After multivariate adjustment, the increased risk remained (adjusted odds ratio: 1.22; 95% CI:
[1.04-1.40]).

Conclusion: The results obtained indicated that risk of obesity is significantly higher in the 3- year old
children who were exposed to antibiotics within first 12 months of life. Further studies may focus on
prevention of obesity in the children due to antibiotic use.
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Oz

Amag: Bu calismanin amaci, maternal obezite, dogum agirlig, cinsiyet, gebelikte kazanilan kilo dikkate
alindiginda, yasamin ilk yilinda antibiyotik kullaniminin 3 yillik obezite veya fazla kilo durumu
tizerindeki etkisini aragtirmaktir.

Materyal ve Metot: Bu retrospektif kohort galismasi, Rize (Tirkiye) ilinde dogan ve 3 yasina kadar
dtizenli olarak takip edilen 182 saglikli cocuga uygulandi. Cocuklarin yasamlarmin ilk 12 ay1 icerisinde
kullandiklar antibiyotikler elektronik saglik kartlar: ile belirlendi ve antibiyotik kullanimi ile 3 yillik
obezite veya fazla kilo durumu arasindaki iligki tespit edildi.

Bulgular: Potansiyel karigikliklar1 ayarlamak igin lojistik regresyon analizi kullanildi. Ham analizde,
yasamdan sonraki ilk 12 ay igerisinde antibiyotik kullanimina maruz kalan ¢ocuklarda kullanilmamais
olanlara kiyasla agir1 kilo alma ve sismanlik riski degerlendirildi. (oran orani ((OR)): 1.40;% 95 CI: [1.23-
1.57]). Cok degiskenli ayarlama sonrasinda, artan risk kald: (diizeltilmis oran orani ((AOR)): 1.22;% 95 CI:
[1.04-1.40]).

Sonug: Elde edilen sonuglar, obezite riskinin, yasamin ilk 12 ayinda antibiyotik uygulanan 3 yasindaki
¢ocuklarda anlamli derecede yiiksek oldugunu gostermistir. Gelecekteki g¢alismalar, antibiyotik
kullanimi nedeniyle ¢ocuklarda obezitenin 6nlenmesine odaklanabilir.

Anahtar kelimeler: Antibiyotik, cocukluk ¢ag1 obezitesi, fazla kiloluluk
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Introduction

Obesity which was defined as "global epidemics" by World Health organization
(WHO) is an important health problem increasing rapidly during recent
years."*Prevalence of obesity has increased by 3-fold in the last 20 years at WHO
European Region including Turkey.3 Childhood obesity may continue until adulthood
and increases the tendency to cardiovascular diseases, cancer and early deaths.+5

Despite the evidences of antibiotic overuse in pediatric population, there are limited
number of data discussing the effects of antibiotics on weight gaining in human.®”
Antibiotics have short- and long-term effects both on intestinal microbiata of the
infant which develops actively. The changes in the intestinal microbiata within this
period may disrupt metabolic and immunological development; and such changes may
have a deep effect on human health and diseases along the life.® The evidences
gathered reveal that intestinal microbiata may be associated with obesity and other
metabolic disorders.9’ Significant changes are detected in intestinal microbiata of
obese patients and such changes may be presented before clinical symptoms of
obesity."Breastfeeding, maternal Body Mass Index (BMI) as well as hereditary
microbial diversity may change the effect of antibiotic exposure on weight gain of the
child.®

Previous studies cause to think that there is an association between antibiotic use
during infancy and risk of obesity during childhood.**> However, effect of early
antibiotic exposure on obesity was not clarified in healthy, well-nourished children.

We researched the effect of antibiotic exposure within first 12 months of life on 3-year
obesity in healthy children by evaluating some factors such as maternal BMI, birth
weight of the infant, gender, socioeconomic condition of the family.

Materials and Methods
Study Design

The infants who were born in Rize province and Family health center between
November 1, 2013 and September 30, 2014 were enrolled into our retrospective cohort
study.

Mothers are followed-up by same family physicians during their pregnancy periods and
all infants were also monitored regularly until 36 months by same family physicians.
The Family Physicians who participated into the study monitored such registered
infants in family health centers and recorded bodyweight-length-head circumference-
BMI at months 1, 3, 7, 9, 12, 18, 24, 30, 36 in accordance with the protocol of Turkish
Health Ministry.

The data about antibiotic use state of the infants were accessed via electronic health
records and the time and type of antibiotic exposure was recorded. After antibiotic
types and counts used by the infants until 12 months are detected, BMI at 3 years of age
was calculated and the association was investigated.

Exclusion criteria
e The infants born below 2,500 g or above 4,500 g;

e The infants who did not come to follow-up visits regularly;

Ardig et al. Ankara Med J, Vol. 19, Num. 3, 2019

\O
@)
LN



The Effect of Antibiotic Use Within the First Year of Life On 3-Year Childhood Obesity

e The infants with congenital heart disease, congenital immune system failure,
malabsorption syndrome and fenilketonuria were excluded.

Percentile measurements

Body length was performed through a scale mounted on the wall. Shoes of the children
were taken off, they were positioned as the feet were next to each other, back, hips and
heels connected to a wall and length from feet to top of the head was measured.

The bodyweight was measured after heavy clothes and shoes were taken off; a mobile
scale sensitive to 100 grams was used for all children. BMI of the children was
calculated by dividing the bodyweight into square meter of the body length. The BMI
values detected were compared with reference range of NCHS (National Center of
Health Statistics); values over percentile 85 were accepted as overweight whereas
values over percentile 95 were accepted as obesity.

Maternal characteristics

All mothers participated into the study were monitored during pregnancy for at least 3
times as at least once in each trimester by family physicians. Body weights of the
women before pregnancy were detected; then body weight and body length
measurements at last trimester (between weeks 36 and 40); and the weight gained
during pregnancy was calculated. Furthermore, body weight and length of all women
were measured and BMI was calculated when their children is at 3 years of age.

Statistical analysis

SPSS (Statistical Package for Social Sciences) 21.0 program was used for statistical
evaluation. The data obtained were used to calculate mean, standard deviation, ratio
and frequency. Chi-square test was used for analysis of quantitative data; fischer's test
was used when test conditions could not be met for Chi-square and Student's t test was
used for analysis of repetitive measurements. The data were provided as
meanzstandard deviation, percentage (%) and range (min-max). the results were
evaluated at significance level p< 0.05 within a confidentiality range of 95%.

We used univariate and multivariate logistic regression to estimate crude and adjusted
odds ratios and 95% confidence intervals (CI). The multivariable model was adjusted
to evaluate the association between early antibiotic exposure during first 12 months
and overweight, or obesity in preschool children. The P values below o0.05 were
considered to be statistically significant. The statistical software package SPSS 21.0
(SPSS Inc., Chicago, IL) was used for data analyses.

Approval of the ethics committee for this study was obtained from the Ethics
Committee of Recep Tayyip Erdogan University Faculty of Medicine with protocol
number 2018/71. In addition, informed consent forms were obtained from the mothers.

Results

Totally 312 children were enrolled into the study; and the study was completed with 182
children after exclusion criteria were employed. The infants participated into the study
included 92 (50.55%) boys; mean gestational age of the infants was 39.11+2.23 and mean
birth weight was 3870+635 grams. Twenty-eight (15.38%) infants were exposed to
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antibiotics within first 6 months whereas 60 (32.97%) infants used antibiotics within 12
months.

Among the infants enrolled into the study, 8.79% (n=16) were obese and 21.98% (n=40)
were overweighted. Obesity or overweight state was significantly higher in the infants
used antibiotics within first 6 months of life when compared with those who did not
use (p<o.05). Furthermore, rate of obesity or overweight was higher in the babies
exposed to antibiotics within first year of life when compared with those who did not
use any antibiotics until 12 months of age(p<o.05) (Table 1).

Table 1. Child Characteristics and Risk for Obesity at 3Years of Age

Mean+SDorpercentage (N/T)
Variables Non-obese Obeseoroverweight p
Infantsex
Male % 46.03 (58/126) % 60.71 (34/56) 0.71
Female % 53.97 (68/126) % 39.29 (22/56) 0.66
Antibiotic use
0-6 months %13.49 (17/126) %19.64 (11/56) 0.04
6-12 months %14.29 (18/126) %25.00 (14/56) 0.03
Exposure to any
antibiotics 0-12 months %72.22 (91/126) %55.36 (31/56) 0.21
Mothers’ educationlevel
Elementaryormiddleschool %41.27 (52/126) %60.71 (34/56) 0.35
High school %36.51 (46/126) %19.64 (11/56) 0.09
University %22.22 (28/126) %13.63 (9/56) 0.65
Mothers’tobaccouse
Yes %12.70 (16/126) %14.29 (8/56) 0.12
No %87.30 (110/126) %85.71 (48/56) 0.18
MonthlyIncome
<500€ %34.92 (44/126) %28.57 (16/56) 0.44
500-1000€ %42.86 (54/126) %58.93 (33/56) 0.48
>1000€ %22.22 (28/126) %12.50 (7/56) 0.51
Maternalage
<20 %6.35 (8/126) %10.71 (6/56) 0.09
>20, <35 %54.76 (69/126) %64.28 (36/56) 0.14
>35 %38.89 (49/126) %25.00 (14/56) 0.34
Birthweight
>2500, <4000 gr %61.90 (78/126) %53.57 (30/56) 0.06
>4000, <4500 gr %38.10 (48/126) %46.43 (26/56) 0.03
Maternal BMI
Normal (BMI 18.5-24.9) %80.96 (102/126) %35.71 (20/56) 0.78
zg;f)erwelght (BMI 25~ %12.70 (16/126) %35.71 (20/56) 0.41
Obese (BMI==30) %1.00(8/126) %28.57 (16/56) 0.02

This shows the main variables of interest and the correlation with obese and non-obese participants at

3-years in our cohort. N/T, number out of total; SD, standard deviation
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We divided the infants according to birth weight. Obesity or overweight state was
significantly higher in the infants with birth weight between 4,000 and 4,5000 grams
when compared with those with birth weight between 2,500 and 4,000(p<0.05) (Table

1).

The odds ratio (OR) of overweighted and obese children aged 36 months with
association of early antibiotic exposure during first 12 months were estimated through
logistic regression (Table 2). In the raw analysis, risk of being overweighted and obesity
was evaluated in the children who were exposed to antibiotic use within first 12
months of life in comparison within those who have not used. (odds ratio: 1.40; 95%
CI:[1.23-1.57]). After multivariate adjustment, the increased risk remained (adjusted
odds ratio: 1.22; 95% CI:[1.04-1.40])

Table 2. Crude and adjusted prevalence ratios of childhood overweight or obesity at 36
months for selected characteristics

OR %gs5 CI AOR! %gs5 CI

Antibiotic exposure
0-12 months
No 1[Ref] 1 [Ref]
Yes 1.40 [1.23 - 1.57] 1,22 [1.04 - 1.40]
Infant sex
Boys 1 [Ref] 1 [Ref]
Girls 1,19 [0.56 — 2.96] 1,27 [0.53 - 3.12]
Birthweight
>2500, <4000 gr 1.42% [1.07 - 5.49] 1.32* [1.01 - 3.64]
>4000, <4500 gr 1 [Ref] 1 [Ref]
Maternal BMI

Normal 1 [Ref] 1 [Ref]
Overweight+obese 157 * [0.96 - 3.83] 1.45 [1.35 - 3.98]
Gestational weight gain
<12 kg 1[Ref] 1[Ref]
>12 kg 1.17 [0.56 — 2.96] 1.12 [0.89-2.34]

Odds ratios adjusted for maternal education, maternal age, monthly income, maternal tobacco
use*:p<0.05, CI: confidence interval, OR: odds ratio, AOR:adjusted odds ratio, BMI:Body Mass Index

Discussion

The increase rates as well as affecting factors in childhood obesity all over the world
are important components for determination.’®7 The results obtained in the present
study indicated that early exposure to antibiotics during first year of life significantly
increase the risk of overweight and obesity during early childhood.

Pathogenesis of obesity is a complex process which was not understood well. This case
is same in childhood obesity.®® Role of intestinal microbiata in pathogenesis of obesity
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gradually increases and the evidences gathered indicate that microbiatas play a
causative role in obesity.’*°Ussar et al. showed that intestinal microbiata has a direct
role on obesity.* The studies conducted on animals revealed that antibiotics change
the intestinal flora and cause obesity.?> Another mechanism explaining the effect of
antibiotics on obesity was shown as causing insulin resistance by changing the
intestinal flora.”

Azad et al.suggested in their study that risk of obesity increases in the boys who were
exposed to antibiotics within first year of their lives at 10 years of age.> Such
association was not detected in girls. We determined that risk of overweight or obesity
increases in the infants who were exposed to antibiotics during first year of life at 3
years of age regardless from the age. Trasenda et al. found in their study that the
infants exposed to antibiotics during first 6 months of life have an increased risk of
obesity at 4 years of age.”

Although mechanism of action of antibiotics on obesity was not clarified, it is generally
accepted that the changes in intestinal microbiata induced by antibiotics contribute to
obesity.>3 A previous study showed that an increase was detected in fat mass of the
mice which received microbiata transplants of the donors used low dose antibiotics
whereas such condition was not detected in the mice which received fecal transplants
from the donors who were not exposed to antibiotics.® In addition, some studies
revealed that the effects of antibiotics on both growth promotion and transformation
capacity of food calories to body mass are significant for the animals exposed to
antibiotics during early years of life.>

Another important outcome of the present study is the association between maternal
obesity and obesity or overweight at early childhood.The previous studies reveal
similar results with the present study. For instance, Whiteaker et al. carried out a study
and detected that 2-year childhood obesity is more in the children of obese mother
when compared with the children of non-obese mothers.?> In another study conducted
by Leal et al.?® found that risk of obesity increased from 50% to 80% in the children of
obese parents during early childhood. We detected that the children of obese mothers
are obese or overweighted when compared with children of mothers with normal
bodyweight (p<o.05). This may be explained by effect of genetics on obesity and effect
of eating habits in the family on children feeding.

The strongest aspect of the present study was monitoring of the participant children at
least 11 times by the same family physicians for 3 years. Measurements performed by
same person eliminated possible confusions. Detection of antibiotic type and exposure
time of the children from an environment where all records were kept electronically
was another value adding feature. = Another difference of the present study was
focusing on 3-year childhood period to minimize other confusing factors that may
cause obesity.

The present study had some limitations. First, we did not detect the indications for
antibiotic use. This might have caused to fail to evaluate the effect of weight gain that
might be dependent to previous infections. Another limitation was considering the
antibiotic exposure during first years of life; determination of total antibiotic exposure
for 3 years individually would increase value of the study. Lack of dietary habits of
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children and the use of antibiotics from records only may be added as other
limitations.

In conclusion; the association between antibiotic exposure within first 12 months and
risk of obesity during first 2 years of life was investigated in the present study. The
results obtained indicated that risk of obesity is significantly higher in the 3- year old
children who were exposed to antibiotics within first 12 months of life.

Cautious use of antibiotics is suggested to reduce the risk of obesity in the babies and
children. Further studies may focus on prevention of obesity in the children due to
antibiotic use.
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