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Background: In spite of the extensive research on the potential protective effects 
of exclusive breastfeeding in preventing the occurrence of atopic dermatitis and 
the involvement of cow’s milk allergy as a triggering factor, controversies 
regarding this issue persist. Objective. This study analyzes the comparison of the 
incidence of Atopic Dermatitis (AD) among infants exclusively breastfed 
compared to those who receive a combination of formula milk and breastfeeding. 
Methods. This study is an analytical research with a comparative cross-sectional 
approach, conducted at Puskesmas Sentosa Baru Medan in August 2023. The 
sample consisted of 114 infants, which divided into two groups: exclusively 
breastfed infants and the other consisting of infants who received a combination of 
breastfeeding and formula milk, selected through consecutive sampling. The 
diagnosis of AD was based on a questionnaire modified from the Hanifin-Rajka 
criteria. Results. According to the research findings, among the exclusively 
breastfed infants, 11 (19,3%) were found to have AD, whereas in the opposing 
group, there were 12 (21,1%) cases of AD. Statistical analysis indicated no 
significant difference in the incidence of AD based on early feeding history 
(p=0,815). The prevalence ratio of AD infants from both study group is 1,10. 
Conclusions. There is no significant difference in the incidence of AD among 
infants who are exclusively breastfed and those who receive a combination of 
breast and formula feeding. 
Keyword: Atopic dermatitis, Exclusive breastfeeding, Formula feeding, Hanifin 
Rajka, Infants 
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ABSTRAK 
Latar Belakang: Meskipun telah banyak penelitian mengenai potensi efek 
perlindungan ASI eksklusif dalam mencegah terjadinya dermatitis atopic (DA) dan 
keterlibatan alergi susu sapi sebagai faktor pemicu, kontroversi mengenai hal ini 
masih terus berlanjut. Tujuan. Penelitian ini bertujuan untuk menganalisis 
perbandingan kejadian DA pada bayi yang mendapat ASI eksklusif dibandingkan 
dengan bayi yang mendapat kombinasi susu formula dan ASI. Metode. Penelitian 
ini merupakan penelitian analitik dengan pendekatan potong lintang komparatif, 
yang dilakukan di Puskesmas Sentosa Baru Medan pada bulan Agustus 2023. 
Sampel terdiri dari 114 bayi, yang dibagi menjadi dua kelompok yaitu bayi yang 
diberi ASI eksklusif dan bayi yang diberi kombinasi ASI dan susu formula, yang 
dipilih secara consecutive sampling. Selanjutnya, diagnosis DA didasarkan pada 
kuesioner yang dimodifikasi dari kriteria Hanifin-Rajka. Hasil. Menurut temuan 
penelitian, di antara bayi yang disusui secara eksklusif, 11 (19,3%) ditemukan 
menderita DA, sedangkan pada kelompok yang tidak disusui, terdapat 12 (21,1%) 
kasus DA. Analisis statistik menunjukkan tidak ada perbedaan yang signifikan 
dalam kejadian PJB berdasarkan riwayat pemberian makanan awal (p=0,815). 
Rasio prevalensi bayi AD dari kedua kelompok penelitian adalah 1,10. 
Kesimpulan. Tidak ada perbedaan yang signifikan dalam kejadian DA antara bayi 
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yang diberi ASI eksklusif dan mereka yang menerima kombinasi ASI dan susu 
formula. 
Kata Kunci: ASI eksklusif, Bayi, Dermatitis atopi, Hanifin Rajka, Susu formula 

1. Introduction 
Allergy is characterized by an immune system response marked by an increased sensitivity to foreign 
substances within the surrounding environment. The symptoms associated with allergies are exceptionally 
diverse, with one particular manifestation being atopic dermatitis. The prevalence rate of atopic dermatitis in 
children has been increasing over the past few decades, with estimates ranging from 5 to 20% worldwide.[1] 
Atopic dermatitis (AD), also known as eczema, is a skin condition that is typically observed in new-borns and 
children characterized by persistent and recurrent inflammation.[2] The features and prevalence of AD may 
differ according to the patient’s age and are typically associated with an elevated level of IgE (Immunoglobulin 
E).[3] 

According to the Global Burden of Disease Study, an estimated 223 million individuals were living with AD 
in the year 2022,[4] with approximately 43 million were within the ages of 1-4. In Indonesia, around 23,67% 
of the 611 recently reported cases of skin diseases are cases of AD in children. Roughly half of AD cases 
manifest in the initial years of life, between 0 and 12 months. Furthermore, approximately 30% of cases are 
identified between the ages of 1 and 5 years.[5] 

Atopic dermatitis is a condition with a complex etiology involving various factors. Risk factor associated with 
AD include genetic factors, environmental influences, dysregulation of immune system, and impaired skin 
barrier function.[6] Factors frequently associated with AD development include breastfeeding, which frequently 
debated due to its potential protective effect against AD. Breastfeeding plays a crucial role in supplying infant 
nutrition, building the immune system, and preventing allergic diseases. One of the components in breast milk 
that impedes the attachment of pathogens and allergens to the gastrointestinal tract is secretory 
immunoglobulin A (sIgA).[7] Despite this, global data from UNICEF and WHO in 2018 indicate that exclusive 
breastfeeding rates remains relatively low, reaching only about 41 percent. According to the 2018 Riskesdas 
statistics, only around 37 percent of Indonesia’s total population exclusively breastfeeds their infants. Many 
mothers opt for a combination of breastfeeding and formula feeding due to concerns that the produced breast 
milk may not sufficiently meet the baby’s nutrition requirements. 

On the contrary, an additional factor frequently identified as a trigger for AD in children is food allergy.[8] The 
early introduction of certain foods to infants, such as cow’s milk, is often assumed to be a potential cause of 
AD in the early stages of life.[9] Previous studies have reported that over 33% of AD cases are associated with 
food allergies, primarily associated with the consumption of cow’s milk.[10] Formula milk is variant designed 
to provide nutritional content similar to breast milk for infants. However, there are significant differences 
between breast milk and formula milk, which include amino acid and fatty acid compositions, along with the 
absence of anti-infective properties such as antibodies and other immune factors, which setting formula milk 
apart from breast milk.[11] 

Cow's milk is typically introduced as the initial food for infants. Cow's milk itself contains over 25 proteins, 
including f3-lactoglobulin, casein, α-lactalbumin, and albumin, which are often associated with allergic 
reactions.[12] Allergic reactions to formula milk are commonly arise from proteins like casein and beta-
lactoglobulin present in formula.[13] During the initial exposure, these proteins are recognized as allergens by 
antigen-presenting cells (APC), then by major histocompatibility complex (MHC) cells, allergen were 
presented to T lymphocytes, leading to T cell activation and antigen recognition by T cells. Subsequently, IL-
4 secretion occurs, which induces the differentiation of T cells into Th2 cells, and these cytokines further 
stimulate B cells to produce specific IgE and plasma cells. Upon subsequent exposure, the allergen will bind 
to the pre-existing IgE, triggering mast cells degranulation, resulting in the release of inflammatory mediators, 
and initiating a type I hypersensitivity reaction.[14] 

While AD is not a life-threatening condition, it remains a serious health concern due to its potential negative 
impacts on the physical and psychosocial growth and development of children. Children experiencing AD, 
especially those with severe conditions, are at a higher risk of depression, insomnia, anxiety, and other mental 
health issues.[15] The ongoing controversy surrounding research on the correlation between breastfeeding and 
formula milk consumption with the occurrence of AD motivates researchers to look into studies addressing 
this issue. 
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2. Method 
2.1 Study Population and Inclusion Criteria 
We conducted an analytical observational study with cross-sectional approach on infants in Puskesmas Sentosa 
Baru Medan on August 2023. The study was approved by the local Ethics Committee 
(NO.542/KEPK/USU/2023, approval date 17/07/2023). 

Children were enrolled according to the following criteria: 

1. Signed informed consent 

2. Age included at the time between 0 and 24 months 

3. Exclusively breastfed infants or 

4. Infants who are fed a combination of breastfeeding and formula milk 

2.2 Clinical Assessment 
The diagnosis of AD was made on infants who fulfilled the inclusion criteria, selected through consecutive 
sampling. The infants were divided into two groups: the first group, consisting of infants who exclusively 
breastfed, and the second group, comprising infants who received a combination of formula milk and 
breastfeeding. Exclusive breastfeeding was defined as infants solely consuming breast milk for the initial 6 
months of life. Meanwhile, infants receiving both breastfeeding and formula milk were assigned to the second 
group. The diagnosis of AD was established using a questionnaire adapted from the Hanifin-Rajka criteria, 
which is considered the gold standard for confirming AD diagnoses. Infants were considered to have a familial 
atopy if any first-degree family member had a history of asthma, hay fever or AD. 

2.3 Statistical Methods 
Statistical analysis was performed with SPSS Version v26 statistic software package. (IBM Corp. Released 
2019. IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp). 

The analysis aimed to study the correlation between breastfeeding and formula feeding consumption with the 
incidence of AD and compare the prevalence of AD in two distinct groups: the exclusively breastfed group 
and the other received a combination of formula and breastfeeding. In particular, a Chi-square test was used 
to examine the correlation between AD status and infant dietary history (breastfeeding, combination of breast 
and formula feeding). The prevalence ratio was calculated by comparing the prevalence of infants with AD in 
both groups, considering a variable as a risk factor if the prevalence ratio exceeded 1. A similar statistical 
approach was performed to evaluate the presence or absence of AD based on nutritional status. Fisher’s exact 
test was conducted to evaluate the association between presence or absence of AD and the familial atopy. The 
significance of result in each statistical test was determined if the p-value was <0,05. 

2.4 Results 
One hundred and fourteen infants within the age range of 0-24 months were enrolled in this study and being 
divided into two groups (exclusively breastfed group and combination-fed group), with each consisting of 57 
infants. In both groups, the predominant age range was 0-12 months, with 41 in the exclusively breastfed 
group and 43 in combination-fed group. The composition of both groups was predominantly male, with 31 
infants in the exclusively breastfed group and 34 in the combination-fed group. 
Both groups were dominated by infants with no familial atopy. Additionally, both groups were dominated by 
infants with normal nutritional status. 
 
2.4.1 Familial Atopy 
In infants with and without AD, the presence of familial atopy (Table 1) was evaluated. 
 

Table 1. Presence of familial atopy in infants with and without atopic dermatitis (AD). 
 

 Presence or Absence of AD 
p value 

 n = 23, AD (+) n = 91, AD (-) 
With Familial Atopy 5 (22,7%) 17 (77,3%) 0,770 Without Familial Atopy 18 (19,6%) 74 (80,4%) 
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First degree familial atopy was present in 5 infants with AD and in 17 children without AD. No statistically 
differences in familial atopy were found between the two groups (p value>0,05). 
 
2.4.2 Nutritional Status 
The nutritional status of infants with and without AD are shown in Table 2. 
 

Table 2. The nutritional status of infants with and without atopic dermatitis (AD). 
 

 
 

Presence or Absence of AD 
p value n = 23, AD (+) n = 91, AD (-) 

Normal Nutritional Status 19 (22,6%) 65 (77,4%) 0,277 
Abnormal Nutritional Status 4 (13,3%) 74 (86,7%) 

 
AD was observed in 19 infants with normal nutritional status and 4 infants with abnormal nutritional status. 
Abnormal nutritional status includes conditions such as obesity, overweight, underweight, and severely 
underweight. There was no statistically significant difference in the incidence between two groups (p>0,05). 
 
2.4.3 Infants’ Dietary History 
Incidence of AD based on infants’ dietary history (Table 3) was evaluated. 
 

Table 3. Presence or absence of atopic dermatitis (AD) based on infants’ dietary history. 
 

 Presence or Absence of AD 
p value 

Prevalence 
Ratio n = 23, AD (+) n = 91, AD (-) 

Infants’ 
Dietary 
History 

Combination-fed 
Exclusively 
Breastfed 

12 (21,1%) 45 (78,9%) 
0,815 1,10 11 (19,3%) 46 (80,7%) 

 
Among the 114 infants classified into their respective groups, it was observed that 12 infants in the 
combination-fed group and 11 infants in the exclusively breastfed group experienced AD. No statistically 
significant difference was found in the incidence of AD based on the infants' dietary history (p>0.05). The 
prevalence ratio of AD cases in both groups was determined to be 1.10, indicating that infants who received 
both formula and breastfeeding had a 1.1 times higher risk of developing AD compared to infants who 
received formula and breastfeeding. 
 
3. Result and Discussion 
3.1 Gender 
The exclusive breastfed group consists of 31 (54.4%) male infants and 26 (45.6%) female infants. The 
combination-fed group consists of 34 (59.6%) male infants and 23 (40.4%) female infants. A study conducted 
in 2022 by Rosmalika et al. discovered no connection between gender and incidence of AD with complications. 
In preschool-aged children, AD doesn’t show significant difference in terms of gender dominance.[16] Another 
study conducted by Kanda et al. in 2019, which investigated the impact of sex hormones on the onset of AD, 
indicated a higher frequency of AD in males compared to females among children. In contrast, after puberty, 
opposite results were observed, leading to the conclusion that the balance of the modulating effects of sex 
hormones on immune response and skin barrier may influence the development of AD.[17] Furthermore, based 
on the findings of a study conducted by Janković et al. in 2019, concluded that there was no significant 
difference between both gender in overall-health related quality of life. However, there was a tendency 
indicating that AD had a more significant impact on the lives of females.[18] 

3.2 Age 
This study consists of infants aged 0-24 months, primarily being those aged 0-12 months, with 41 (71.9%) 
infants in the exclusive breastfed group and 43 (75.4%) infants in the combination-fed group. Findings from 
of a study conducted by Yew et al. in 2018 showed that there are distinctions in AD lesions between children 
and adults. In children, AD tends to display exudative lesions with clinical features resembling seborrheic 
dermatitis. On the other hand, in adults, AD tends to manifest with chronic lesions exhibiting various 
phenotypes such as lichenification, erythroderma, and dyshidrotic dermatitis. The differences in clinical 
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presentation between children and adults may be associated with the chronic nature of the disease, variations 
in cytokine profiles, microorganisms, and skin barrier, as well as behavioural differences.[19] Moreover, 
findings from a study conducted by Rosamalika et al. in 2019 indicated a rise in the incidence of individuals 
developing AD with complications as age progresses. This can be associated with the impairment of skin 
barrier, reduction of immune system’s efficacy, and an increased immune response (sensitization) to allergens 
and microbial antigens.[16] Additionally, a relationship was found between the reduction in quality of life and 
the severity of AD, particularly in the age group of 5-9 years.[20] 

3.3 Familial Atopy 
Based on the conducted research, it was determined that there were 22 infants with familial atopy. However, 
the data indicated a higher incidence of AD in infants without familial atopy, comprising 18 (19,6%) infants 
out of 92. In contrast, among infants with familial atopy, only 5 (22,7%) experienced AD. The statistical 
analysis resulted in a p-value of 0.770 (p>0.05), indicating that this study doesn’t show a significant association 
between familial atopy and the occurrence of AD. This contradicts the findings of a study conducted by Gallay 
et al. in 2020 on 149 children, where 36 of them experienced AD. In that study, children with familial atopy 
had a 2.6 times higher risk of developing AD, leading to the conclusion that familial atopy is a notable risk 
factor for the occurrence of AD.[21] 

Moreover, according to a 2020 study by Gilaberte et al., there is an association between AD and various non-
dermatological conditions. The conditions most significantly associated with AD include asthma (OR, 2.10; 
95% CI, 2.02–2.17), allergic rhinitis (OR, 2.00; 95% CI, 1.91–2.10), and irritable bowel syndrome (OR, 1.90; 
95% CI, 1.56–2.31).[22] In a study conducted by Ravn et al. in 2019, similar results were observed, indicating 
that a history of asthma (OR, 1.56; 95% CI, 1.18-2.05), allergic rhinitis (OR, 1.68; 95% CI, 1.34-2.11), and 
AD (OR, 3.30; 95% CI, 2.46-4.42) were associated with an increased risk of developing AD. The study also 
revealed an elevated risk of AD when one parent (OR, 1.30; 95% CI, 1.15-1.47) or both parents (OR, 2.08; 
95% CI, 1.82-2.36) had a history of atopic diseases, particularly if both parents had a history of AD (OR, 3.66; 
95% CI, 2.08- 6.44). Additionally, an increased risk was found in children with parents having 1 (OR, 1.49; 
95% CI, 1.27-1.74) or more than 1 (OR, 2.32; 95% CI, 1.92-2.81) atopic diseases.[23] The differences observed 
in the results of this study may be attributed to the complex pathophysiology and etiology of AD, along with 
the diverse risk factors that can influence the development of this condition. The interaction between skin 
barrier dysfunction, immune dysregulation, and imbalance in skin microbiota can be associated with the 
exacerbation of AD.[24] Therefore, the diagnosis of AD does not solely rely on the presence or absence of 
familial atopy. 

3.4 Nutritional Status 
In this study, it was identified that the incidence of AD is more common in infants with normal nutritional 
status, with 19 (22.6%) infants, compared to 4 (13.3%) infants with abnormal nutritional status. The statistical 
analysis resulted in a p-value of 0.277 (p>0.05), indicating that this study doesn’t show a significant association 
between nutritional status and the occurrence of AD in infants. Consistent with these findings, a study by Lee 
et al. reached a similar conclusion, indicating no significant difference in the prevalence of AD based on 
gender, region, and obesity conditions.[25] Additionally, research by Trikamjee et al. concluded that there is 
inconsistent evidence regarding the impact of nutritional factors in altering the risk of AD in children.[26] This 
is related to the complexity of risk factors in AD, emphasizing that the diagnosis of AD cannot solely rely on 
nutritional status factors. 

3.5 Infants’ Dietary History 
This study was conducted to assess the comparative incidence of AD between exclusively breastfed infants 
and those received both breastfeeding and formula milk. According to the study findings, out of 57 exclusively 
breastfed infants, 11 (19.3%) were found with AD. Meanwhile, in the group of combination-fed infants, 12 
(21.1%) infants were identified with AD. The statistical analysis yielded a p-value of 0.815 (p>0.05), indicating 
that this study didn’t show a statistically significant difference in the incidence of AD between infants 
exclusively breastfed and combination-fed infants. The prevalence ratio in this research group was 1.10, 
meaning that infants receiving both breastfeeding and formula milk have a 1.1 times higher risk of experiencing 
AD compared to infants receiving exclusive breastfeeding. This finding aligns with a study conducted by 
Giannetti et al. in 2019, indicating that 71% of children with cow's milk allergy had AD comorbid, and cow's 
milk allergy in children with AD predominantly manifested with skin symptoms.[27] Additionally, a study 
conducted by Yuenyongviwat et al. in 2021 yielded similar results, showing that among 119 children with AD, 
60% showed sensitivity reactions to foods, including egg white (56.8%), cow's milk (40%), and wheat 
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(34.7%).[28] The study conducted by Somanunt et al. in 2017 also obtained similar findings, indicating that 
30% of 102 infants with AD had food allergies, with frequently identified allergens being eggs (9.8%), cow's 
milk (6.9%), seafood (4.9%), and wheat (3.9%).[29] Skin barrier damage in AD serves as an initial trigger for 
various pathological immunologic responses to environmental stimuli, particularly food, initiating a atopic 
cycle that affects the severity and progression of the disease.[30] 

While this study results have indicated an increased risk of AD in one of the research groups, this study does 
not establish a statistically significant difference in the incidence between the two groups. This finding is 
similar with Kim’s 2017 study, which concluded that there’s inconsistency in research outcomes exploring the 
association between a history of exclusive breastfeeding and allergic conditions. Existing studies present 
diverse results, including findings of a protective effect against allergies, the absence of an effect, and even an 
increased risk of allergies.[31] Additionally, based on research by Yuan et al., inconsistent findings were 
observed regarding the effects of cow’s or formula milk exposure on development of AD. The study suggested 
that exposure to cow's or formula milk before the age of 6 months has a protective effect against the risk of 
AD in the general population. However, in subgroup analysis, it was discovered that introducing cow's or 
formula milk to infants before the age of 1-3 months increases the risk of AD. Based on current knowledge 
and theoretical considerations, early exposure to food proteins around 4-6 months may promote the 
development of immune system tolerance. However, excessively early exposure to allergens can elevate the 
risk of allergic and autoimmune diseases due to the immature state of the intestinal and local immune 
system.[32] 

Based on the conducted research, out of 57 exclusively breastfed infants, 11 (19.3%) were diagnosed with AD 
and 8 were aged over 4 months, while the remaining 3 were below 4 months old. The increased incidence of 
AD in exclusively breastfed infants after the age of 4 months can be associated with the protective effects of 
breastfeeding against the occurrence of AD within the first 3-4 months. According to Khan et al., their study 
suggested that exclusive breastfeeding for a minimum of 3 to 4 months has potential benefits in preventing 
AD, particularly among individuals with a first-degree family history of atopic diseases. However, there is no 
substantiating evidence supporting the efficacy of providing exclusive breastfeeding for more than 3 to 4 
months in preventing AD.[33] 

4. Conclusion 
One hundred and fourteen infants within the age range of 0-24 months were enrolled in this study and being 
divided into two groups (exclusively breastfed group and combination-fed group), with each consisting of 57 
infants. In both groups, the predominant age range was 0-12 months and was predominantly male. Both groups 
were dominated by infants with no familial atopy. Additionally, both groups mostly comprised of infants with 
normal nutritional status. This study did not identify significant association between nutritional status or 
familial atopy and AD. Compared to infants who were exclusively breastfed, infants who received both 
formula milk and breastfeeding were at 1.1 times higher risk of developing AD. While this study results have 
indicated an increased risk of AD in one of the research groups, this study does not establish a statistically 
significant difference in the incidence between the two groups. 
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