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ABSTRACT
Introduction. The studies conducted revealed 
that breastfeeding duration has a reducing effect 
on common infectious diseases in the children 
during breastfeeding period.
Objective. The aim of the present study was to 
address the association between breastfeeding 
duration and common infectious diseases in the 
children until 5 years of age to show long-term 
protective effects of the breast milk.
Population and Methods. The study included 
411 infants who were born in Rize (Turkey) 
between January 2011 and December 2011. 
The present prospective-cohort study lasted 
for 5 years and 11 interviews were conducted 
with each mother of the infants during this 
period. The infants were divided into two 
groups as those who were breastfed more 
and less than 12 months and the association 
between breastfeeding and infections such as 
acute otitis media, acute gastroenteritis, acute 
respiratory tract infections and acute urinary 
system infections was investigated.
Results. Of 270 infants 193 (71.5%) were breastfed 
longer than 12 months and 77 (28.5%) were 
breastfed less than 12 months. Infants in the 
first group had less acute otitis media and acute 
gastroenteritis (n= 77, 28.52%) when compared 
with the infants breastfed less than 12 months 
during 5-year period (p <0.05).
Conclusions. The present study detected that 
breastfeeding duration longer than 12 months 
significantly reduces the common childhood 
infections such as otitis media and gastroenteritis 
during the first 5 years of life.
Key words: Breast milk, breastfeeding, pediatrics, 
infection.
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INTRODUCTION
Breast milk is the most valuable 

food for newborns and infants.1The 
breast milk is an excellent nutritional 
source for the baby and it also contains 
antibodies, cytokines, growth factors, 
antimicrobial substances and specific 
immunity cells.2

Wor ld  Heal th  Organiza t ion 
( W H O )  a n d  U n i t e d  N a t i o n s 

International Children’s Emergency 
Fund (UNICEF) make a huge effort 
to widespread breastfeeding all 
over the world. WHO and UNICEF 
recommend to breastfeed the babies 
for the first six months of life, to 
start supplementary food by seventh 
month and to continue breastfeeding 
until 2 years of age.3

Improvement of the immune 
system and protective effects against 
infections continue throughout 
breastfeeding period.4 It is suggested 
that the influences of breast milk 
on the infant’s immune system may 
continue even after the breastfeeding 
period, as breastfeeding provides 
p a s s i v e  i m m u n i t y  a s  w e l l  a s 
maturation of the immune system in 
the long run.5,6

The positive effect of breastfeeding 
for protection against infectious 
diseases may be explained through 
many components such as promoting 
mucosal maturation, balancing the 
intestinal microflora and stimulation 
of the immune system.7,8

In developing countries  l ike 
Turkey the most significant causes for 
hospitalization of the children below 
5 years of age are respiratory system 
infections and gastroeneteritis.9-11 

Newborns are particularly vulnerable 
against the infections acquired through 
respiratory system and gastrointestinal 
mucosa;  s imple infect ions may 
easily spread.12 Protective effects of 
breastfeeding on these infectious 
diseases during infancy are well-
known, but long term effects even 
after infancy were rarely investigated.13

There area limited number of 
studies on long-term influences of 
breastfeeding on common infections 
during childhood in the literature. 
This  present  s tudy  i s  the  f i r s t 
prospective-cohort conducted in 
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Turkey investigating the relationship between 
breastfeeding duration of the children and acute 
otitis, acute gastroenteritis, urinary system 
infections and acute respiratory tract infections.

The aim of the present study was to address 
the association between breastfeeding duration 
and common infectious diseases in the children 
until 5 years of age to show long-term protective 
effects of the breast milk.

MATERIALS AND METHODS
The sample

This prospective-cohort study included 
411 children who were born in Rize, Turkey 
between January 2011 and December 2011 and 
had regular monitoring by family practitioners. 
Approval of the committee of ethics was obtained 
by Ethical Board of Faculty of Medicine in Recep 
Tayyip Erdogan University. The study was started 
after informed consent forms were obtained from 
mothers of all participants and continued until all 
children became 60 months old.

Study design
The mothers and the infants enrolled into the 

study were those who were registered to family 
practitioners working in Rize. Family practitioner 
records of the infants enrolled were based on, not 
the hospital records. Such infants and the mothers 
were followed on regular intervals for 5 years by 
the same family physicians.

All infants were monitored in accordance with 
infant and child monitoring protocol for family 
practitioners regulated by Turkish Ministry 
of Health for 5 years. Such protocol regulates 
monitoring of the infants in family health centers 
at months 1, 3, 7, 9, 12, 18, 24, 30, 36, 48,60.

Inclusion criteria
The infants who were born between January 

2011 and December 2011 and registered in family 
practice system in Rize and their mothers who 
have given consent for participation and whose 
pregnancies follow-ups were performed by the 
same family practitioners.

Exclusion criteria
The infants with congenital immune system 

deficiency, congenital cardiac disease, diagnosed 
by asthma before 5 years of age, with low birth 
weight below 2,500 grams, diagnosed with early 
rupture of the membranes and the infants who 
have not come to any of the follow-up visits 
before 5 years of age.

Exclusion cause of this babies was their 
tendency to infections because of their insufficient 
immune systems. Children diagnosed with 
asthma were excluded from the study because of 
their tendency to some bacterial infections, and 
also very high incidence of asthmatic crisis and 
concurrent infection.14,15

Follow up
Mothers of the babies were asked about 

feeding status, breastfeeding status and onset 
to supplementary food during each monitoring. 
According to the answers obtained, the children 
were divided into two groups as babies who have 
started supplementary food before 6 months 
and those who were only breastfed for 6 months 
(exclusive breastfeeding). Furthermore, the 
mothers were asked, “Do you continue to 
breastfeed your baby?” and according to the 
answers, the participants were divided into two 
groups as those who were breastfed for more and 
less than 12 months.

Mothers of all participants were told to keep 
records of all diagnoses on their children and 
these records were noted by physicians according 
to International Statistical Classification of 
Diseases and Related Health Problems (ICD-
10) code system to detect infection diagnoses of 
the children for five years. Table 1 shows these 
diagnoses under four main groups according 
to the aforesaid code system. Moreover, the 
diagnoses marked by the mothers during each 
monitoring visit in Family Health Center were also 
investigated through Electronic Health Record 
System (EHRS); diagnoses and the information 
provided by the mothers were matched.

Statistical analysis
The findings of the present research were 

analyzed through Statistical Package for Social 
Sciences (SPSS) for Windows 20.0 computer 
program. Evaluation of the data was conducted 
with descriptive statistical methods (average, 
median, standard deviation); furthermore, 
student T test was used to compare normal 
distribution variables whereas Mann-Whitney U 
test to compare non-normal distribution variables. 

Pearson’s correlation was used to investigate 
the correlations between the variables. Statistical 
significance was defined at a level of 5% (p <0.05).

RESULTS
T h e  p r e s e n t  s t u d y  w a s  s t a r t e d  w i t h 

411 expectant mothers and completed with 
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270 patients (65.8%) after exclusion of two 
patients with Down syndrome, three patients 
with congenital heart disease, one patient with 
congenital immunoglobulin A (IgA) deficiency, 
eight infants with low birth weight (<2,500 g), 
three infants with premature rupture of the 
membranes, 15 patients with asthma and 
109 infants who have not come to the monitoring 
visits regularly. (Figure 1)

Especially after 2008 where Turkey has 
commenced Family Practice System, a detailed 
information was provided to the public about 
importance of breastfeeding and benefits of the 
breast milk through the campaigns carried out 
by Turkish Ministry of Health.16 This also affected 
the present study and number of the infants who 
were never breastfed was limited with 17 babies 
(6.29%).

Among the participant mothers, 157 (58.15%) 
of them have only breastfed their babies during 
the first 6 months (exclusive breastfeeding); and 
193 mothers (71.48%) have breastfed their babies 
longer than 12 months.

Incidence for acute otitis media and acute 
gastroenteritis in the infants who were breastfed 

longer than 12 months were less than those 
who were breastfed less  than 12 months 
(p <0.05). Similarly, acute otitis media and acute 
gastroenteritis were detected significantly less in 
the infants who were exclusively breastfed during 
the first 6 months. (Table 2) 

When relation between incidence of respiratory 
system infections and duration of breastfeeding 
was evaluated, babies who breastfed longer 
than 12 months had less infections than those 
breastfed shorter than 12 months but it didn’t 
differ significantly (p= 0.059).

Number of the urinery system infections until 
5 years between babies who breastfed longer than 
12 months and breastfed shorter than 12 months 
were not significantly different (p= 0.896).

Table 3  shows the association between 
s o c i o d e m o g r a p h i c  c h a r a c t e r i s t i c s  o f 
t h e  m o t h e r s  a s  w e l l  a s  t h e  i n f a n t s  a n d 
breastfeeding period. Mean age of the mothers 
was 28.7 (± 9.71); 45.56% of them were between 
26-35 years of age range. Most of the mothers 
who have breastfed their babies at least for 12 
months (30.37%) were between 26 and 35 years 
of age. Majority of the participant mothers 

Table 1. Classification of infection diseases analyzed by ICD-10

Respiratory
tract infections

J12 Viral pneumonia, not else  
where classified
J13 Pneumonia due to  
Streptococcus pneumoniae
J14 Pneumonia due to  
Haemophilus influenzae
J15 Bacterial pneumonia,  
not else where classified
J16 Pneumonia due to other infectious 
organisms, not else where classified
J17 Pneumonia in diseases classified 
else where
J18 Pneumonia, organis munspecified
J20 Acute bronchitis
J21 Acute bronchiolitis
J22 Unspecified acute lower 
respiratory infection
J40 Bronchitis, not specified as  
acute or chronic
J06 Acute upper respiratory infections 
of multiple and unspecified sites
J04 Acute laryngitis and tracheitis
J39 Other diseases of upper  
respiratory tract
J00 Acute nasopharyngitis  
[common cold]
J01 Acute sinusitis
J02 Acute pharyngitis
J03 Acute tonsillitis

Acute
otitis media

H65 Nonsuppurative  
otitis media
H66 Suppurative and 
unspecified otitis media
H67 Otitis media in diseases 
classified else where

Acute  
gastroenteritis

A09 Other gastroenteritis 
and colitis of infectious 
and unspecified origin
A08 Viral and other 
specified intestinal 
infections

Acute urinary system
infections
N30.0 Acute cystitis
N30.8 Other cystitis
N30.9 Cystitis, 
unspecified
N39.0 Urinary tract 
infection, site not 
specified
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Table 2. The comparison of infant feeding practices with number of infections diagnosed at ≤5 years of age

 N (%) Number of infections diagnosed at first five years of age (mean ± SD)
  Respiratory tract  Acute Acute Acute urinary 
  infections otitis media gastroenteritis system infections
Duration of exclusive breastfeeding    

≥6 months 157 (58.15%) 18.89 ± 6.568 1.57 ± 1.016 0.99 ± 0.689 2.25 ± 0.985
<6 months 113 (41.85%) 19.73 ± 6.059 2.78 ± 1.969 2.78 ± 1.522 2.26 ± 0.789
p  0.063 0.01 0.01 0.789

Duration of total breastfeeding    
≥12 months 193 (71.48%) 18.93 ± 6.517 1.31 ± 0.717 0.70 ± 0.495 2.29 ± 0.765
<12 months 77 (28.52%) 21.36 ± 5.669 2.71 ± 1.729 2.93 ± 1.403 2.31 ± 0.891
p  0.059 0.032 0.012 0.896

Ever breastfed     
Yes 253 (93.70%) 18.78 ± 5.963 1.45 ± 0.569 0.85 ± 0.452 2.12 ± 0.887
No 17 (6.30%) 19.96 ± 6.026 2.89 ± 1.632 2.96 ± 1.563 2.32 ± 0.658
p  0.112 0.012 0.014 0.856

Figure 1: Flow diagram for selection of participants

 Infants included in the study
 (n= 411)

  Infants excluded (numbers and reasons)
  Down syndrome (n= 2) 
  Congenital heart disease (n= 3)
  Congenital immunoglobulin A (IgA) deficiency (n= 1)
  Premature rupture of the membranes (n= 3)
  Low birth weight (<2,500 g) (n= 8)
  Patients with asthma (n= 15)
  Total number (excluded babies) (n= 32)

 Number of participants included/followed up
 (n= 379)

  Number of participants lost in the follow up
  (n= 109)

 Number of participants analyzed in the study.
 (n= 270)

(136; 50.37%) were elementary school graduate 
and 10 (3.70%) of them never breastfed their 
babies.

Among the participant mothers, 181 (67.04%) 
had breastfeeding consultancy services whereas 
136 mothers (50.37%) who had consultancy services 
have breastfed their babies longer than 12 months. 
Twelve mothers (4.44%) who had not received any 
consultancy never breastfed their babies.

T o b a c c o  e x p o s u r e  w a s  p r e s e n t  f o r 
54 participant babies (20%) and four (7.41%) of 
them were not breastfed at all. Number of siblings 
and daycare attendance of the participants, 
monthly income, sex of ınfants and attendance to 
day nursery were presented in Table 2.

DISCUSSION
Although there are a limited number of 

studies on effect of breast milk against infections, 
the present prospective-cohort study is the first 
conducted in Turkey.

Among the infants who were monitored at 
regular intervals and whose diseases records 
were taken for 5 years, those who were breastfed 
for 12 months and more have less acute otitis 
media and acute gastroenteritis than those who 
were breastfed for less than 12 months (p<0.05). 
Furthermore, the babies who were breastfed 
exclusively during first 6 months developed both 
diseases less than those who started additional 
food before 6 months of age.
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Long-term positive effect of breast milk 
against infections may be explained by the study 
conducted by Hasselbach et al. They measured 
the thymus index through ultrasound technique 
and found that infants who were breastfed 
exclusively for the first 4 months of life have 
larger thymus index when compared with those 
breastfed with baby formula.17 Jeppesenet al. 
showed that breastfeeding was in line with CD8 
T cell increase rather than thymus enlargement 
only.18

In the study conducted by Kramer MS19 

et al., an association between breast milk and 
decrease in morbidity and mortality due to 
gastrointestinal and respiratory tract infections 
was noted. In the present study, number of the 
cases with gastroenteritis in the children who 
were breastfed for more than 12 months was 
lower than those who were breastfed for less than 
12 months (p<0.05). Since use of baby bottle and 

spoon were prevented for the infants who were 
exclusively breastfed during the first 6 months of 
life might have reduced the number of the cases 
of gastroenteritis. Another reason may be the fact 
that breast milk is rich in IgA which is the most 
important protective agent for intestines.20

We did not detect any association between 
acute respiratory tract infection and breast 
milk. There are different outcomes in the 
studies conducted on effect of breast milk for 
respiratory tract infections. For instance, Michiyo 
Yamakawa13 et al., did not find any association 
between breastfeeding and hospitalization 
due to respiratory tract infection in their study 
where 43,367 babies were monitored in 2015. 
Furthermore, Ilse Tromp 21 et al., revealed that 
respiratory tract infections until 4 years of age are 
less in the infants who were breastfed for more 
than 6 months in their study conducted in 2017. 
The reason for such difference may depend on the 

Table 3. Demographic characteristics and duration of breastfeeding

 Breastfeeding period   
 Never N *(%) < 6 months N *(%) 6-11 months N *(%) ≥ 12 months N *(%)
Maternal characteristics    
Maternal age    
 ≤25  5 (1.85%) 8 (2.96%) 9 (3.33%) 68 (25.19%)
 26-35  8 (2.96%) 16 (5.93%) 17 (6.30%) 82 (30.37%)
 ≥36  4 (1.48%) 4 (1.48%) 6 (2.22%) 43 (15.93%)
Educational status    
 Primary school 10 (3.70%) 14 (5.19%) 16 (5.93%) 96 (35.56%)
 Secondary-highschool 5 (1.85%) 10 (3.70%) 12 (4.44%) 75 (27.78%)
 University 2 (0.74%) 4 (1.48%) 4 (1.48%) 22 (8.15%)
Ever received breastfeeding counseling?    
 Yes 5 (1.85%) 18 (6.67%) 22 (8.15%) 136 (50.37%)
 No 12 (4.44%) 10 (3.70%) 10 (3.70%) 57 (21.11%)
Monthly income    
 ≤500 € 7 (2.59%) 6 (2.22%) 7 (2.59%) 99 (36.67%)
 500-1000 € 6 (2.22%) 14 (5.19%) 17 (6.30%) 78 (28.89%)
 >1000 € 4 (1.48%) 8 (2.96%) 8 (2.96%) 16 (5.93%)

Child characteristics    
 Sex    
 Female 9 (3.33%) 13 (4.81%) 15 (5.56%) 99 (36.66%)
 Male 8 (2.96%) 15 (5.56%) 17 (6.30%) 94 (34.81%)
Exposure to tobacco smoke?    
 Yes 4 (1.48%) 6 (2.22%) 7 (2.59%) 37 (13.70%)
 No 13 (4.81%) 22 (8.15%) 25 (9.26%) 156 (57.78%)
Number of siblings    
 None 2 (0.74%) 8 (2.96%) 9 (3.33%) 22 (8.15%)
 1 or 2 7 (2.59%) 10 (3.70%) 12 (4.44%) 99 (36.67%)
 >2 8 (2.96%) 10 (3.70%) 11 (4.07%) 72 (26.67%)
Attendance to day nursery?    
 Yes 9 (3.33%) 16 (5.93%) 18 (6.67%) 83 (30.74%)
 No 8 (2.96%) 12 (4.44%) 14 (5.19%) 110 (40.74%)

* The percentages in the table represent the proportion of the total number of mothers and infants (n= 270 participants).
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facts that acute respiratory tract infections have 
many subgroups and the cause may diversify as 
viral, bacterial or parasitary.

Otitis media accounts for at least 24million 
clinic visits each year in United States and is the 
most common condition for which antibiotics are 
prescribed.22,23 Alho et al., mentioned importance 
of feeding status of the babies during first 3 
months of life for persistent otitis media.24 Infants 
who were fed by baby formula and used baby 
bottle during the same period have an increased 
risk. Our findings suggested that otitis media was 
detected less in those who were only breastfed 
during the first 6 months of life and in those who 
were breastfed for 12 months or more.

Another common infection detected during 
childhood is urinary system infections.25 

Although positive effect of breastfeeding against 
urinary system infections was reported in the 
literature,7,26 we did not find any relationship 
between exclusive breastfeeding and duration 
of total breastfeeding period and number of 
urinary system infections within 5 years. Ranjitha 
Katikaneni et al., did not detect any association 
between urinary tract infections observed during 
the first 3 months of life and breastfeeding 
status.27 They suggested that this result was due to 
the difference in sociodemographic characteristics 
of the infants as well as the mothers.

Strengths of the present study include the 
following: entering the infection diagnoses 
according to ICD coding system by the physicians 
and confirmation of such diagnoses by the 
researchers increased the reliability of the study. 
Another issue that adds value to the present 
study is personal interviews with parents within 
regular intervals for 5 years. The participants 
were encouraged about breastfeeding and 
the information provided by the mothers was 
confirmed during each monitoring visit and 
all follow-up visits were recorded by the same 
physician for 5 years.

The present study has some limitations; the 
infections we analyzed were only the ones which 
parents sought medical assistance and therefore 
recorded. The infections parents deemed simple 
and recovered easily may have caused recall bias. 
Another limitation is loss of 120 infants because 
of long term design of the study as 5 years; this 
may cause a bias on the results. And the infections 
events at first year of life included to study but 
how long babies would be breastfed wasn’t clear 
yet at that time.

CONCLUSION
The present study where long-term benefits 

of the breastfeeding were investigated revealed 
a significant decrease in infections such as otitis 
media and gastroenteritis during the first 5 years 
of life with breastfeeding for 12 months or more.

Furthermore, we also detected that infections 
such as otitis media and gastroenteritis were 
significantly less common until five years of age 
in children who exclusively breastfed during the 
first 6 months. n
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