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Abstract 

Background: Acute otitis media (AOM) is one of the most common infectious diseases that affects children. Breast‑
feeding has been linked to a lower risk of AOM in the first three years of childhood. The aim of this study was to 
identify the association between exclusive breastfeeding and the development of acute otitis media (AOM) and 
investigate the influence of breastfeeding duration on the presence of AOM.

Methods: In a retrospective case–control study, a sample of 98 children (cases) who were diagnosed with AOM and 
98 children (controls) who were not diagnosed with AOM and were younger than two years old were selected from 
the Jordan University Hospital. Medical records were used to identify children with AOM. For both the case and con‑
trol groups, the children’s mothers completed a self‑administered questionnaire about factors linked to the incidence 
of AOM.The type of feeding and the duration of breastfeeding were assessed using a validated questionnaire.

Results: The data indicated that among children who developed AOM, 23.5%were artificiallyfed, while 22.4% and 
13.3% were exclusively breastfed for 3 months and 6 months, respectively. Approximately 70.7% of the children with‑
out AOM were exclusively breastfed for 6 months, compared with only 29.3% of the children without AOM who were 
exclusively breastfed for 3 months.Logistic regression revealed that nonexclusive breastfeeding, exclusive breastfeed‑
ing for 3 months, and exclusive breastfeeding for 6 months were protective factors against AOM (OR = 0.23, 0.18, and 
0.25, respectively; P < 0.05). A short duration of exclusive breastfeeding was considered a risk factor for the develop‑
ment of AOM (OR = 1.7, P < 0.05).

Conclusions: The escalation of AOM is tightly connected to the early introduction of formula feeding in the first 
six months of life. Breastfeeding had a protective impact on the occurrence of AOM. Understanding factors that are 
associated with the occurrence of AOM in children may support the role of public health institutions and primary 
health care in the prevention and reduction of AOM episodes and the need for national health strategies to promote 
breastfeeding.
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Background
Acute otitis media (AOM) is one of the most common 
infectious diseases that affects children [1]. It affects 
over 70%of children before their second birthday, and it 
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is considered one of the most common reasons for chil-
dren to take antibiotics in developing countries, where 
AOM is estimated to affect more than 60% of children 
under the age of one year and more than 80% of children 
under the age of three years [1, 2]. However, exclusive 
breastfeeding (EBF) has protective effects for range of 
infectious diseases, including OM [1]. It is the most effec-
tive feeding method to reduce the risk of mortality and 
morbidity among children and to provide them with suf-
ficient nutritional requirements to grow and develop in 
optimal conditions [3–5]. Moreover, breast milk contains 
host defence factors that inhibit the major cause of OM, 
which is Haemophilus influenza, and lower respiratory 
tract infections during childhood [6].

Based on the World Health Organization (WHO) 
definition,EBF has been defined as when infants receive 
only breast milk and accept the use of rehydration salts, 
drops, syrups, vitamins, minerals or medicines [5]. How-
ever, the short- and long-term benefits of breastfeeding 
for the protection of infants are globally acknowledged 
[5].Data from the Jordan Population and Family Health 
Survey (JPFHS) indicated that the percentage of children 
who are exclusively breastfed declines with age, from 
43% among children under the age of 2  months to 11% 
among children aged 4–5  months [7]. The lack of suf-
ficient studies related to the association between exclu-
sive breastfeeding and the development of AOM among 
children younger than 2  years of age in Jordan requires 
further studies, which can provide grounds to draft and 
implement a health care plan that can promote exclu-
sive breastfeeding to reduce the risk of AOM among 
young children and decrease its recurrence. In addition, 
it will decrease the economic burden as a result of the 
decreased use of antibiotics.

Methods
Design
A retrospective case–control study was conducted from 
November 2020 to January 2021 to examine the possible 
association between exclusive breastfeeding and AOM;a 
group of children diagnosed with AOM who were aged 
from zero-two years and a group of apparently healthy 
children who had no previous episodes of AOM in Jordan 
University Hospital (JUH), Amman, Jordan during the 
period from 1/1/2017 until 31/12/2020 were compared.

Participants
The study protocol was approved by the authorized eth-
ics committees at the University of Jordan and ethical 
approval was obtained from the Scientific Research and 
Ethical Committee of JUH. The population sample of the 
current study consisted of 98 cases (children with AOM) 
at JUH and 98 controls (children without AOM). Data 

were collected using a self-administered questionnaire 
and face-to-face interview (FTF) between the researcher 
and mothers of children visiting the General Pediatrics 
Clinic at JUH; this was performed for the first 10 cases 
and 10 controls after checking the diagnoses documented 
in their medical records. After this, the circumstances of 
the COVID-19 pandemic forced us to complete the data 
collection using direct telephone calls with the children’s 
mothers. Therefore, we collected the remaining 176 par-
ticipants, with 88 cases and 88 controls.Children whose 
mothers wanted to take part in the study were screened 
to determine whether they met the predetermined inclu-
sion and exclusion requirements. Mothers were provided 
with an information kit containing a brief explanation 
of the nature, objectives, and main method of the study. 
Before participating in the study, informed consent was 
obtained from a parent for study participation. Eligibility 
for the study was determined using the following criteria:

Inclusion criteria

1. Children who were diagnosed with AOM (cases) at 
JUHwhen they were less than two years old, during 
the period from 1/1/2017 until 31/12/2020.

2. Children who were apparently healthy (controls) and 
were not diagnosed with AOM at JUH when they 
were less than two years old, during the period from 
1/1/2017 until 31/12/2020.

Exclusion criteria
At the time of recruitment, children with the following 
characteristics were deemed ineligible to participate in 
the study:

1. Children with missing AOM data.
2. Children born before the 34th week of pregnancy, 

due to an elevated risk of infection [8].
3. Children with lip-palate malformation, down syn-

drome, and any craniofacial deformity due to an 
increased risk of OM [8].

Sample size
The target sample size was estimated using G. power 
3.0.10 and an effect size of 0.3, with a power of 80% at a 
significance level of α = 0.05for statistical significance [9]. 
Based on this, the estimated total sample size was at least 
143 children who were younger than 2  years and were 
visiting the General Pediatric Clinic at JUH; the children 
were classified into the case group or control group (72 
children per group were required). After following the 
data collection procedure, 196 children participated in 
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this study, with a response rate of 85%, which was consid-
ered a high response rate.

Data collection procedure
The data were collected from the General Pediatric Clinic 
at JUH and medical records, and we used a self-admin-
istered questionnaire format for data collection. The 
children’s mothers were interviewed by the researcher 
through face-to-face and telephone interviews to collect 
data, including sociodemographic data, infant feeding 
data, and passive smoking data. Medical histories were 
obtained through the children’s medical records at JUH. 
Information regarding the infant and family histories and 
infant feeding patterns were obtained using a structured 
validated questionnaire that was completed by the chil-
dren’s mothers.

Study tool
The required data were collected using appropriate meas-
urement tools that were obtained from the previous lit-
erature. The related questions were translated into Arabic 
by the researcher and then back translated by another 
person to ensure proper understanding of the meaning 
of each question. The questionnaire was pretested with40 
participants who were excluded from the main study. 
We used the same exclusion and inclusion criteria for 
the actual study. Cronbach’s alpha was 0.70, showing evi-
dence of the questionnaire’s reliability and internal con-
sistency [10].

Demographic data
Information on participant characteristics was collected 
in the demographic data section of the self-report ques-
tionnaire to describe the sample. Were asked about their 
sex, their educational level, and their child’s age.

Feeding data
The questionnaire included questions about the type of 
feeding (exclusive breastfeeding, artificial feeding, breast-
feeding and artificial feeding), duration of exclusive 
breastfeeding (artificial feeding, three months, more than 
six months), and barriers related to breastfeeding.

The definitions were explained for the participants as 
follows:

• Artificial feeding: Infants are fed only using a breast 
milk substitute [11].

• Breast milk substitute: Any food being marketed or 
otherwise represented as a partial or total replace-
ment for breast milk, regardless of whether it is suit-
able for that purpose [12]

• Breastfeeding: The child has received breast milk 
directly from the breast or milk that was expressed 
[13]

• Exclusive breastfeeding: No other food or drink, not 
even water, except breast milk (including expressed 
milk or milk from a wet nurse) for the first 6 months 
of life, but the infant is allowed to receive ORS, drops 
and syrups (vitamins, minerals and medicines) [14]

AOM data

• The researcher visited the General Pediatric Clinic to 
review medical records from 1/1/2017 to 31/12/2020, 
and then we collected cases who were diagnosed 
with AOM when they were less than 2  years old. 
Additionally, we collected controls after reviewing 
their records, which showed no evidence of previ-
ous AOM episodes during the first 2 years of life. We 
conduct our study based on the definition of AOM 
[15] and we depend on reviewing the cases with doc-
umented bulging and redness of tympanic membrane 
along with acute onset of fever in addition to the 
presence otitis media with effusion using an objective 
test which is the tympanometry.

 In the analysis, the following conditions were used to 
diagnose OM (AOM and OME):

• AOM: eardrum inflammation with anabrupt onset 
of symptoms (fever, irritability, or earache) and signs 
(fluid level, bubbles, hypervascularity, withdrawn 
tympanic membrane) as documented by pneumatic 
otoscopy and/or tympanometry [15].

• Acute otitis media (AOM): Rapid onset of signs and 
symptoms of inflammation in the middle ear [16].

• Recurrent AOM: Three or more well-documented 
and separate AOM episodes in the preceding 
6 months, or four or more episodes in the preceding 
12  months with more than one episode in the past 
6 months [16]

Statistical analysis
The Statistical Package for the Social Sciences (SPSS ver-
sion 23) was used to analyse the variable (breastfeeding). 
Descriptive analysis was carried out for sociodemo-
graphic data. Frequency tables were constructed as 
appropriate. The chi-square test (χ2), the independent t 
test, and logistic regression were used to test for statisti-
cal significance, and differences were considered signifi-
cantly different at a P value < 0.05.
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Results
Sociodemographic characteristics
The final sample consisted of 98 children (cases) who 
were diagnosed with AOM and 98 children (controls) 
who were not diagnosed with AOM at Jordan University 
Hospital (JUH) in Jordan. The sociodemographic char-
acteristics, including sex, age of the child, and the edu-
cation level of the mother, are presented in Table 1. The 
data were compared between the case group (children 
with AOM) and the control group using the chi square 
test and independent t test. According to the results of 
the Chi square test, it was found that there were no sig-
nificant differences between the case and control groups 
for sex (p = 0.061). The frequency of males among the 
case group was 63.3%, while in the control group, it was 
50%; however, there was no statistically significant dif-
ference. The results of the Chi square test for the moth-
er’s education level indicated that the case and control 
groups differed significantly (χ2 = 15.199, p = 0.004). 
The frequencies of higher education categories, includ-
ing bachelor’s (60.2%) and postgraduate (16.3%) degrees, 
were higher in the control group than in the case group 
(51% and 7.1%, respectively). However, the number of 
mothers with a high school education was higher among 
the case group (24.5%) compared to the control group 

(6.1%). The mean age (months) ± standard deviation 
(SD) was 21.26 ± 4.3 months among the cases compared 
to 19.35 ± 4.75  months among the control participants 
(Table 1).

Types of feeding among the study participants
Table  2 presents the types of feeding among the study 
participants. The data indicated that 23.5% of the chil-
dren who developed AOM were artificially fed, while 
40.8%, 22.4%, and 13.3% of the children who developed 
AOM were nonexclusively breastfed, exclusively breast-
fed for 3 months and exclusively breastfed for 6 months, 
respectively.

Association between the type of feedings 
and the development of acute otitis media (AOM)
The data indicated that 23.5%of the children who devel-
oped AOM were artificially fed, while 40.8%, 22.4%, and 
13.3% of the children who developed AOM were non-
exclusively breastfed, exclusively breastfed for 3  months 
and exclusively breastfed for 6  months, respectively. 
Pearson’s chi-square test revealed a significant associa-
tion between the type of feedings and the presence of 
AOM (Χ2(3) = 20.647,  p < 0.05; Table  3).The categori-
cal logistic regression model revealed that nonexclusive 
breastfeeding, exclusive breastfeeding for 3 months, and 
exclusive breastfeeding for 6 months were protective fac-
tors against AOM (OR = 0.23, 0.18, and 0.25; respectively, 
P < 0.05; Table 3).

Association between the duration of breastfeeding 
and the development of Acute Otitis Media (AOM)
The presence of AOM among participants who were 
exclusively breastfed for 3  months vs. 6  months is 
reported in Table  4.The data indicated that 41 (70.7%) 
of the children who did not develop AOM were exclu-
sively breastfed for 6  months, compared with only 17 
(29.3%) of the children who did not develop AOM who 
were exclusively breastfed for 3 months. Pearson’s chi-
square test revealed a significant association between 
the duration of breastfeeding and the presence of AOM 
(Χ2(1) = 10.08,  p < 0.05; Table  4). Logistic regression 

Table 1 Sociodemographic Characteristics of the Study 
Population Stratified by Group

* Data are presented as the frequency (percentage) and are considered 
statistically significant at p < 0.05
**  Data are presented as the mean ± SD and are considered statistically 
significant at p < 0.05

Variable Level Cases Controls p- value

*Sex Female 36(36.7) 49(50) 0.061

Male 62(63.3) 49(50)

**Age (months) 21.26 ± 4.3 19.35 ± 4.75 0.04

*Level of Edu-
cation

Preparatory 6(6.1) 5(5.1) 0.004

High school 24(24.5) 6(6.1)

University col‑
lege

11(11.2) 12(12.2)

Bachelor’s 50(51) 59(60.2)

Postgraduate 7(7.1) 16(16.3)

Table 2 Types of Feeding among the Study Participants

* Data are presented as the frequency (percentage) and are considered statistically significant at p < 0.05

Variable Level Cases Controls p- value

Type of feeding Nonexclusive 40 (40.8) 23 (23.5) 0.000

Artificially Fed 23 (23.5) 17 (17.3)

Exclusively breastfed-3 months 22 (22.4) 17 (17.3)

Exclusively breastfed -6 months 13 (13.3) 41 (41.9)
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revealed that a short duration of exclusive breastfeed-
ing was considered a risk factor for the development of 
AOM (OR = 1.7, P < 0.05, Table 4).

Association between pumped breast milk 
and the development of acute otitis media (AOM)
The data indicated that 37.5% of the children who 
developed AOM received pumped breast milk com-
pared to 90.8%of the children who did not develop 
AOM and did not receive pumped breast milk. Pear-
son’s chi-square test revealed a significant association 
between receiving pumped breast milk and the pres-
ence of AOM (Χ2(1) = 16.721, p < 0.05; Table 5). Logis-
tic regression revealed that receiving pumped breast 

milk was considered a risk factor for the development 
of AOM (OR = 5.91, P < 0.05, Table 5).

Discussion
Breastfeeding has been linked to a lower risk of AOM 
in the first three years of life [17]. Otitis-prone children 
often have a defective or immature antibody response, 
especially a reduced level of immunoglobulin G2 (IgG2) 
[2]. Moreover, breast milk contains host defence fac-
tors that inhibit a major cause of OM (Haemophilus 
influenza) and lower respiratory tract infections during 
childhood [6].Findings from the current case–control 
study indicated that 23.5%of the children who devel-
oped AOM were artificially fed. However, 40.8%, 22.4%, 
and 13.3% of the children who developed AOM were 
among the nonexclusive breastfeeding, exclusive breast-
feeding for 3  months, and exclusive breastfeeding for 
6 months groups, respectively. Similarly, it was reported 
that breastfeeding through the first three months of life 
reduces the risk of developing AOM by 13% [18]. Our 
data agreed with the results of a study among 1963 par-
ticipants that found the recurrence of OM (more than 
three episodes during the past 3  months) in children 
who were bottle-fed compared with children who were 
breastfed for more than six months (OR = 2.30) [19]. Our 
data were also consistent with data from a multicentre 
cohort study in which 2258 children aged 0 to 71 months 
from five Eastern European countries were enrolled [20]. 
However, a reduced adjusted OR of 0.19 for AOM was 
reported for breastfed children compared with children 

Table 3 AOM among Children Younger than 2 Years of Age in Jordan/JUH who were Artificially Fed, Nonexclusively Breastfed, 
Exclusively Breastfed for 3Months, and Exclusively Breastfed for 6Months

* Data are presented as the frequency (percent %)

The difference is significant at the 0.05 level

Type of Feeding Cases Controls Chi-Square P value Odds Ratio (OR)

Artificially Fed 23 (23.5) 17 (17.3) 20.647 0.000

Nonexclusively Breastfed 40 (40.8) 23 (23.5) 0.234

Exclusively Breastfed‑3 months 22 (22.4) 17 (17.3) 0.182

Exclusively Breastfed ‑6 months 13 (13.3) 41 (41.9) 0.245

Total 98 98

Table 4 AOM among Children Younger than 2 Years of Age in Jordan/JUH who were Exclusively Breastfed for 3Months and Children 
who Exclusively Breastfed for 6Months

* Data are presented as the frequency (percent %)

The difference is significant at the 0.05 level

Type of Feeding Cases Controls Chi-Square P value Odds Ratio (OR)

Exclusively Breastfed‑3 months 22 (62.9) 17 (29.3) 10.088 0.001 1.7

Exclusively Breastfed ‑6 months 13 (37.1) 41 (70.7)

Total 35 (37.6%) 58 (62.4%)

Table 5 Effect of Receiving Pumped Breast Milk on the Presence 
of AOM among Children Younger than 2Years of Age in Jordan/
JUH

* Data are presented as the frequency (percent %)

The difference is significant at the 0.05 level

Receiving 
pumped 
breast milk

Cases Controls Chi-Square p value Odds Ratio 
(OR)

No 45(62.5) 69(90.8) 16.721 0.00 5.91

Yes 27(37.5) 7(9.2)

Total 72 76
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who were not breastfed [20]. Current findings showed a 
significant association between the type of feedings and 
the presence of AOM (p < 0.05). Our data indicated that 
nonexclusive breastfeeding, exclusive breastfeeding for 
3 months and exclusive breastfeeding for 6 months were 
protective factors against AOM compared with formula 
feeding (P < 0.05). The data indicated that breastfeeding 
was a protective factor against infections, unlike formula 
feeding, which placed children under immunodeficiency 
status and therefore led to a greater risk for infections 
[21]. Current data showed that 70.7% of the children 
who did not develop AOM were exclusively breastfed 
for 6  months, while 29.3%of the children who did not 
develop AOM were exclusively breastfed for 3  months. 
Our results showed a significant association between 
the duration of breastfeeding and the presence of AOM 
(p < 0.05). The current findings indicated that a short 
duration of exclusive breastfeeding was considered a risk 
factor for the development of AOM (OR = 1.7, P < 0.05).

Breastfeeding protected infants in industrialized coun-
tries against AOM, and a dose/duration response effect 
was reported [2]. In addition, a clear connection between 
breastfeeding and a lower risk of AOM within the first 
two years of life was found [18]. It was estimated that 
the average reduction of AOM risk among all categories 
of breastfeeding was 30–40 [18]. Moreover, our findings 
agreed with the findings of the Scotland study, which 
reported a significant protective effect of breastfeeding 
among children who were six months of age and younger 
than six months of age [22]. Moreover, these children 
had an OR of 2.13 if they were formula fed compared 
with those who were exclusively breastfed [22]. However, 
no significant association was documented among chil-
dren older than six months of age or with those receiving 
mixed feedings [22]. It was reported that the recurrence 
of OM was greater among children who were breastfed 
for 4–5  months compared with those who were breast-
fed for more than six months (OR = 1.95) [19]. The data 
indicated decreased respiratory tract infections, espe-
cially the recurrence of OM, in children who were fully 
breastfed for more than six months compared with those 
who were breastfed for only four months [19].Moreover, 
a lower odds of acquiring AOM was reported among 
children who breastfeed for 0–2 months of life, but not 
beyond [23]. It wasfound that breastfeeding reduced 
the probability of AOM, recurrent AOM, and AOM 
with effusion even if it was in short duration or nonex-
clusive breastfeeding compared to using formula [23, 
24]. However, several studies reported a lower risk of 
AOM among children up to two years of age who were 
exclusively breastfed for at least 6  months [8]. Consist-
ent with our findings, data from a cohort study based 
on the US IFPS II population (infant feeding practices 

study II) with a 6-year follow-up reported a statistically 
significant association between exclusive breastfeeding 
and a reduced risk of OM; however, the findings were 
statistically significant when compared with ≥ 6  months 
of exclusive breastfeeding with0–3  months of exclusive 
breastfeeding [25]. Our data were similar to another 
study that found that among 1963 participants, the recur-
rence of OM (more than three episodes during the past 
3  months) was higher in children who were bottle-fed 
compared with children who breastfed for more than six 
months (OR = 2.30) [19]. Moreover, a reduced OR of 0.40 
for AOM was found in children who exclusively breast-
fed for at least 3  months compared with children who 
exclusively breastfed for less than 3 months [26]. Several 
researchers documented a protective effect of breast-
feeding against different OM-related outcomes [18, 22]. 
Breastfeeding for 6 months or more was a protective fac-
tor against AOM compared with breastfeeding for less 
than 6  months [2, 26, 27]. A limited number of studies 
have estimated the protective effects of breastfeeding 
for longer than 6  months against AOM [25]. Onlyone 
study showed that breastfeeding for more than 9 months 
was beneficial compared to breastfeeding for less than 
3 months [25]. Breastfeeding was found to protect against 
OM for the first two years, with defence being better for 
those who were primarily breastfed and those who were 
breastfed for a long period of time (6  months) [18, 26, 
28, 29].The initiation of bottle feeding during the first six 
months of life was linked to an elevated risk of OM com-
pared to six months of sole breastfeeding [21]. Our find-
ings indicated that 37.5% of the children who developed 
AOM received pumped breast milk compared to 90.8%of 
the children who did not develop AOM and did not 
receive pumped breast milk (p < 0.05). The current data 
showed that receiving pumped breast milk was a risk fac-
tor for the development of AOM (OR = 5.91).Our find-
ings agreed with other data that indicated that there was 
a strong association between the occurrence of AOM and 
bottle feeding inthe first 6 months of 2 life (OR = 2.93, p 
value < 0.05) [30]. It was documented that early introduc-
tion of cow’s milk was a risk factor for developing OM 
[31]. Introducing cow’s milk before the age of 12 months 
is not recommended because it is associated with immu-
nodeficiency [31].Furthermore, the microbial composi-
tion of cow’s milk can encourage pathogen colonization, 
resulting in chronic otitis media with effusion (COME) 
[32]. There were no major variations in the number of 
episodes of AOM between infants who were exclusively 
breastfed and those who were mixed-fed in the first 
12  months of life, according to a report [33]. A slightly 
increased risk was reported among children who were 
exclusively breastfed compared with those who received 
mixed feedings (OR = 1.28). However, there was no 
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significant difference in the risk of frequent OM between 
children who were exclusively breastfed for 6–7 months 
compared with those who were exclusively breastfed for 
3–4 months in the first 12 months of life [34]. In a study 
conducted to investigate the effect of the mode of milk 
delivery (feeding at the breast, expressed milk feeding, 
or formula feeding) on the risk of OM, a significantly 
reduced OR of 0.96 for diagnosed OM was found in chil-
dren who were fed “at the breast” for 1 month compared 
with others [34].

Conclusions
In conclusion, the current study showed that the esca-
lation of AOM was connected to the early introduc-
tion of formula feeding in the first six months of life. 
Moreover, breastfeeding had a protective effect on the 
occurrence of AOM, which was affected by the dura-
tion of breastfeeding. Exclusive breastfeeding for the 
first 6 months of life was more protective than breast-
feeding for the first 3 months of life. Therefore, public 
health decision-makers should promote and support 
breastfeeding through the first six months of life 
through awareness campaigns, supporting mothers and 
assessing the presence of AOM in children under the 
age of two years to implement therapeutic care. The 
current study has a few limitations. First, the study was 
conducted during the COVID-19 pandemic, which dis-
served the meetings with mothers, and more time was 
needed to complete the data collection. Second, the 
current study was based on a relatively small sample of 
children. Therefore, the generalization of the current 
findings outside of the current population is limited. 
Third, the current study was predisposed to recall bias, 
as it was a retrospective study. Finally, the percentage of 
females in the control group was equal to the percent-
age of males. However, it was not significant compared 
to the case group.
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