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Abstract: atopic dermatitis and food allergy are common diseases that usually begin in early
childhood and can occur together in the same individuals. The aim of this study was to assess the
significance of interventions such as skin care products for the skin barrier improvement, breastfeed-
ing and early complementary foods introduction for the primary prevention of atopic dermatitis and
food allergy in infants by building logistic regression models. We performed a survey of 97 parents
of children. The survey was conducted with the help of Google forms and distributed on the Internet.
Method of building and analysing logistic regression models was used to analyse the association of
the risk of atopic dermatitis in children with the factor characteristics. Characteristics were as fol-
lows: “Skin care 1: application moisturizers to the infant’s skin”, “Skin care 2: bathing infants with
water containing moisturizing substances or moisturizing oils”, “Skin care 3: usage of less soap,
bathing the child less often”, “paternal history of atopy”, “duration of breastfeeding less than 1
yvear”, “early introduction of supplementary food (up to the 6th month of life)”. We obtained the fol-
lowing results: 42.2% of respondents reported about the application of moisturizing cream, parents of
16.5% of children were using moisturizing oil for bathing the child, 12.4% of parents used less soap
and bathed the child less often, 28.9% reported that they were not using any interventions. It was es-
tablished that when applying care method 1, namely applying moisturizing agents to the infant s skin,
the risk of developing atopic dermatitis increases, OR=12.8 (95% CI 3.89 - 42.3) (p<0.0001). When
constructing a three-factor logistic regression model for predicting the risk of food allergy, no de-
pendence was found between the development of food allergy and the presence of allergic diseases in
parents, the period of introduction of complementary foods, and the duration of breastfeeding. Thus,
this study did not reveal the protective role of skin care products, breastfeeding, and early introduc-
tion of complementary foods for the development of atopic dermatitis and food allergies in children.
Multivariate analysis showed that atopic dermatitis is associated with emollients application to the
infants skin. The use of moisturizing creams for the treatment of already existing atopic dermatitis or
the path of percutaneous sensitization to allergens could have influenced the data.
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Introduction dividuals (O.I1. Bonocosenp Ta iH., 2021). These
Atopic dermatitis (AD) and food allergy are conditions may be associated with a violation of
common diseases that usually begin in early the skin barrier in early childhood. Whether try-
childhood and can occur together in the same in- ing to prevent or correct skin barrier disruption
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early in life is effective in preventing AD or food
allergy remains to be elucidated. In general, emol-
lients are considered safe agents with few side
effects. However, applying enough emollients
every day can sometimes have a negative impact
on the child and family due to burning sensation,
especially on skin with existing eczema (Oakley
R & Lawton S, 2016). There is a concern that
emollients can actively sensitize to individual
components, leading to skin reactions (Danby et
al., 2011, Kunkiel et al., 2022) and even systemic
allergic reactions (Voskamp et al., 2014).

Skin barrier protection can also be achieved by
limiting water loss through the skin or by limiting
skin contact with potentially harmful substanc-
es or irritants. Activities and substances that can
damage the skin barrier, especially in people with
existing eczema, include excessive bathing, de-
tergents, and hard water. Thus, addressing any of
these factors in the first months of life could po-
tentially improve skin hydration and barrier func-
tion, thereby reducing further AD deterioration.

The close relationship between AD and food
allergy suggests that reducing clinical manifes-
tations of AD may potentially reduce the risk of
food allergy, even if it is simply delaying the on-
set of AD in early childhood period (Martin et al.,
2015). A small pilot study of the effectiveness of
a ceramide-based emollient reported a reduction
in allergic sensitization to food products (Lowe
et al., 2018).

A Cochrane review of studies examining the
value of infant skin care interventions for the de-
velopment of AD and food allergy included 33
studies involving 25,827 infants (Kelleher et al.,
2021). Skin care was compared with no skin care
or usual care (standard care). A study on the de-
velopment of AD, which included data from 3075
participants in seven randomized controlled trials,
found that skin care interventions were unlike-
ly to affect the development of AD between one
and two years of age in healthy full-term infants
compared with standard care. This Cochrane re-
view also found that the skin care interventions
were unlikely to change the time of eczema onset
compared with the standard care (based on 3,349
participants in nine studies). This is thought to be
important for the interaction between eczema and
food allergy, as increased duration of eczema is
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associated with an increased likelihood of food
sensitization (Tsilochristou et al., 2019).

Aim

The aim of this study was to assess the signifi-
cance of interventions such as skin care products
for the skin barrier improvement, breastfeeding
and early complementary foods introduction for
the primary prevention of atopic dermatitis and
food allergy in infants by building logistic regres-
sion models.

Materials and methods

We performed a survey of 97 parents of chil-
dren in the period from May till June 2022. The
survey was conducted with the help of Google
forms and distributed on the Internet.

We included in the questionnaire all skin care
interventions that could potentially enhance skin
barrier function, reduce dryness, or reduce in-
flammation. They include:

» applying moisturizing agents to the child’s

skin;

* bathing infants with water containing mois-

turizing substances or moisturizing oils;

* use less soap, bathe the child less often.

During the survey, it was possible to indicate
one, several or all options. The presence of un-
desirable effects from the use of the means was
determined, in particular, the presence of irri-
tation, burning, redness. The survey included
questions about the presence of AD, defined as
rash\dryness\flaking\crusting\itching of the skin
lasting more than 4 weeks. The age of onset of
the disease was also determined. The presence of
a food allergy was defined as a reaction to food
products that occurs within 2 hours after consum-
ing the product; the questionnaire also included
questions about the parent’s allergic history, the
duration of breastfeeding, and the age at which
complementary foods were introduced. Children
with parental allergy history were defined as a
risk group.

Statistical processing of the obtained data was
carried out using the statistical package IBM
SPSS Statistics Base (version 22), EZR version
1.32 (graphical interface of the R environment
(version 2.13.0). The research database was sys-
tematized in the Microsoft Excel editor.

ROC-analysis with construction of a char-
acteristic curve (ROC-curve, receiver operator
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characteristic curve) was used. When construct-
ing it, the sensitivity values for each value of the
characteristic (the frequency of true positive re-
sults) are placed on the vertical axis, and 1 minus
the specificity (the frequency of false positive
results) is placed on the horizontal axis. The di-
agonal line shows the value of a completely unin-
formative random test result. Curves with greater
significance are located closer to the upper left
corner of the graph. The value of the area under
the characteristic curve shows the ratio of sensi-
tivity and specificity. The quality of the scale was
assessed using the area under the curve (AUC):
in the interval 0.9—1.0 — excellent, 0.8—0.9 — very
good, 0.7-0.8 — good, 0.6 —0.7 is mediocre, 0.5—
0.6 is unsatisfactory. The larger the area under
the ROC curve was, the higher was the predictive
value of the predictor.

The prognostic significance of factors regard-
ing the formation of AD was assessed by the
odds ratio (OR) with a confidence interval (CI)
of 95%. To determine independent predictors of
the occurrence of adverse allergic events, step-
wise multivariate regression analysis of Cox pro-
portional hazards was used. The determination
of standardized regression coefficients () and
determination of their exponents reflected the in-
crease in the risk of occurrence of the expected
event when the value of the factor changes by one
unit. Factors that remained significant in multi-
variate analysis were interpreted as independent
predictors. For all types of analysis, differences
were considered probable at p < 0.05.

Results

Parents of 97 children were involved in our
survey between May 2022 and June 2022. The
average age of the children was 6.54+3.92 years.
33.0% of the respondents reported that their chil-
dren had an atopic parental history. According
to the survey data, 42.2% of children received a
moisturizing cream, parents of 16.5% of children
reported using moisturizing oil for bathing the
child, 12.4% of parents used less soap and bathed
the child less often, 28.9% reported that they did
not use none of these methods and means of care.
7.2% of respondents reported that skin irritation,
redness, burning was noted when using the prod-
ucts, 92.8% did not encounter any unwanted ef-
fects or adverse reactions.
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AD occurred in 23.7% children of interviewed.
18.6% of respondents reported that the child has
reactions to food that occur within 2 hours after
eating it.

Method of building and analyzing logistic
regression models was used to analyse the as-
sociation of the risk of AD in children (Y) with
the factor characteristics. The characteristics
were as follows: “Skin care 1: application mois-
turizers to the infant’s skin” (X1), “Skin care 2:
bathing infants with water containing moisturiz-
ing substances or moisturizing oils” (X2), “Skin
care 3: usage of less soap, bathing the child less
often “ (X3), “paternal history of atopy “ (X5),
“duration of breastfeeding less than 1 year “
(X6), “early introduction of supplementary food
(up to the 6th month of life)” (X7). The analysis
was conducted on the results of the examination
of 97 children.

Based on the calculations in the EZR package,
the ROC curve of the six-factor logistic regres-
sion model of AD risk prediction was obtained
(see Fig. 1).

When building a six-factor model, the depen-
dence of AD risk on factor characteristics was
revealed, the area under the ROC curve AUC =
0.83 (95% CI 0.73 — 0.92), statistically signifi-
cance (p<0.05) exceeded 0.5, which was the evi-

Fig. 1. ROC curve of the six-factor logistic
regression model of AD risk prediction.
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Table 1. Coefficients of the 6-factor logistic regression model for predicting the risk of AD

The value of the The level of significance of
Potential risk factors coefficient of the | the difference of the coeffi- OR (95% CI)
model, b+m cient of the model from 0, p
X1 Care (1) application % g
moisturizers to the infant’s skin 3,19+1,09 0,003 24,2 (2,8-204)
X2 Care (2) bathing infants with
water containing moisturizing 1,39+1,3 0,29 4,0 (0,3-51,7)
substances or moisturizing oils;
X3 Usage of less soap, bathing
the child less often 0,64+1,47 0.67 1.9(0,1-33.8)
X5 Paternal history of atopy 0,52+0,6 0,39 1,7 (0,5-5,5)
X6 Duration of breastfeeding less 1.240,76 0.11 0.3 (0.1-1,3)
than 1 year
X7 Early introduction of
supplementary food (up to the 6th 0,27+0,74 0,71 1,3 (0,3-5,6)
month of life)
Constant -3,21£1,06 0,002 *

Note: *— p<0.05.

dence of the adequacy of the built model accord-

ing to the quality scale “good”.

Table 1 shows the results of estimating model

coefficients.

To select the minimum set of factor charac-
teristics associated with the original variable, the
method of stepwise rejection/inclusion of vari-
ables (“Stepwise”) was used. A single factor sign
associated with the risk of AD was highlighted:
“Skin care 1: applying moisturizers to the child’s
skin”. When comparing the prognostic character-
istics of the one-factor logistic forecasting model
(the area under the ROC curve AUC=0.78 (95%
CI 0.68-0.87), statistically significance (p<0.05)
exceeds 0.5. Quality of the model built on all six
variables did not reveal their deterioration. Table
2 shows the results of estimating model coeffi-

cients.

The obtained mathematical model of AD risk
prediction can be expressed by the formula:

In(Y/1-Y) =-2.6 + 2.55X1

Thus, it was established that AD is associated
with “Care (1) application of moisturizing agents
to the infant’s skin” (p<0.05). It was established
that when applying care method 1, namely apply-
ing moisturizing agents to the infant’s skin, the
risk of developing AD increases, OR=12.8 (95%
CI 3.89 - 42.3) (p<0.0001) (Table 2).

When constructing a three-factor logistic re-
gression model for predicting the risk of food
allergy, no dependence was found between the
development of food allergy and the presence of
allergic diseases in parents, the period of intro-
duction of complementary foods, and the dura-
tion of breastfeeding.

Table 1. Coefficients of the one-factor logistic regression model of AD risk prediction

Potential risk factors The value of the The level of significance of
i ) coefficient of the the difference of the coeffi- OR (95% CI)
& model, b+m cient of the model from 0, p
X1 Care (1) application mois- %
turizers to the infant’s skin 2,5520,61 <0,0001 12.8(3.89-423)
Constant -2,60+0,52 <0,0001*

Note: *— p<0.05.
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Discussion

In this study the dependence of AD risk on
factor characteristics was revealed by building a
six-factor model. The role of such factors as skin
care interventions (application moisturizers to
the infant’s skin, bathing babies with water con-
taining moisturizing substances or moisturizing
oils and usage of less soap), paternal history of
atopy, duration of breastfeeding and early intro-
duction of supplementary food was studied. The
area under the ROC curve AUC = 0.83 (95% CI
0.73 —0.92) was statistically significant (p<0.05),
so the adequacy of the built model according to
the quality scale was “good”. Multivariate analy-
sis showed that AD is associated with emollients
application to the infant’s skin (OR=12.8 (95%
CI 3.89 - 42.3) (p<0.0001). Although the ques-
tionnaire determined the use of emollients from
birth, i.e. for the prevention of AD, there is a pos-
sibility that the use of moisturizing creams for
the treatment of already existing AD could have
influenced the data. In the opposite case, the path
of percutaneous sensitization cannot be excluded,
when microparticles of food or other allergens
can get into the cream during the application of
the emollient to the skin (Ryczaj et al., 2022).

Although studies on the effects of skin care
and feeding interventions on the development
of allergies are described in the literature, these
practices vary greatly between countries and de-
pend on traditional, cultural, socio-economic and
other factors.

The BEEP trial of 1,394 infants, the first large
randomized controlled trial to examine whether
emollients could prevent eczema, found no ev-
idence to support the hypothesis that the use of
emollients daily could prevent AD (primary out-
come), food allergy, sensitization, allergic rhini-
tis or asthma (secondary effects) (Chalmers et al.,
2020). In addition, there was a slight increase in
food allergy in the emollient group compared to
the control group. The lack of benefit of emol-
lients for the prevention of AD found in that
study, same as in ours, was unexpected, espe-
cially given the reports in previously published
pilot studies, and has serious implications for
the primary prevention of AD and other diseases
(Horimukai et al., 2014, Simpson et al., 2014).
The increased risk of food allergy is likely due
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to the increased transfer and absorption of food
antigens through the skin when emollients are
applied, leading to the epicutaneous sensitization
(Brough et al., 2020).

Understanding of the properties of skin barrier
function at an early age has improved, and it is
possible that other approaches to strengthening
the skin barrier, based on new knowledge, may
have a preventive effect. These approaches may
include the use of newly developed emollients
with improved skin barrier properties or a com-
prehensive intervention that includes additional
measures such as low-pH detergents, infrequent
washing, or softened water.

Conclusions

In this study we didn’t find out the protective
role of skin care products, breastfeeding, and early
introduction of complementary foods for the devel-
opment of atopic dermatitis and food allergies in
children. Multivariate analysis showed that atopic
dermatitis is associated with emollients applica-
tion to the infant’s skin. The use of moisturizing
creams for the treatment of already existing atopic
dermatitis or the path of percutaneous sensitization
to allergens could have influenced the data.
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AHoTAaNisA: aTOMYHUNA JEPMATUT 1 XapdoBa aJIePris € MOMUPESHUMH 3aXBOPIOBAHHIMH, SIKI 3a3BH-
Yaii MOYNHAIOTHCA B PAHHBOMY JAUTHUHCTBI 1 MOXXYTh BUHUKATH Pa30M B OJJHHMX 1 TUX CaMHX JIFOJCH.
MeToro IbOTo JOCIIIKEHHS OYJIO OIIHUTH 3HAaYCHHS BTPYy4aHb, TAKUX K 3aCO0U 1O JOTIISTY 34 IIIKi-
POIO IS MOKPAIEHHS MIKIpHOTO 0ap’epy, TPyIHE BUTOJIOBYBAHHS Ta PAHHE BBEJCHHS IPUKOPMY LIS
MIEPBUHHOI MTPOQPITAKTUKH aTOTIYHOTO JEPMATUTY Ta XapuoBOI ajieprii y HEMOBIIAT HUISIXOM MO0y 10-
BU JIOTICTUYHUX perpeciiiHux mojeneil. Mu npoBenu onuTyBaHHS 97 O6arbkiB AiTeil. OnNUTyBaHHS
OyJ10 MPOBECHO 3a IOTIOMOTOI0 TYTII-(hOpM 1 po3MOBCIOIKEeHO B [HTepHETI. MeTo molynoBu Ta aHa-
i3y MOZEJIeH JOTiCTUYHOT perpecii BUKOPUCTAHO JUIsl aHANI3y 3B’ SI3Ky PU3UKY PO3BUTKY aTOMIYHOTO
JIEPMATUTy y AITeH 13 (HaKTOPHUMHU XapaKTEPUCTHKAMU. XapaKTEPUCTUKU Oyiu TakuMH: «Jlormsig
3a MIKIpoIo |: HaHeCEHHs 3BOJIOXKYIOUMX 3aC001B Ha LIKIPY HEMOBIATHY, «Jlomsy 3a MWKiporo 2: Ky-
TaHHS HEMOBJIAT BOOIO, IO MICTUTH 3BOJIOKYIOU1 PEYOBHHH a00 3BOJIOXKYIOUl Maciay, «Jlomsn 3a
HIKipOIO 3: BUKOPUCTAHHS MEHIIOI KUIBKOCTI MUJIA, KYNIAHHS TUTHHU PiJIIey, «aTomis B aHaMHe31
0aTbKiB», «TPUBAIICTH IPYIHOTO BUTOJIOBYBAaHHS MEHIIE | POKY», «paHHE BBEIACHHS MPUKOPMY (10
6-r0 MICSIIS KUTTS)». 3T1IHO 3 TaHUMH ONUTYBaHHS, 42,2% niTeil OTpUMYBaJIH 3BOJIOKYIOUHNA KPEM,
6arbku 16,5% niTel MOBIIOMUIIY, 110 BUKOPUCTOBYBAIU I KyHaHHS TUTHHH 3BOJIOXKYIOUY OJIIO,
12,4% GarpKiB BUKOPUCTOBYBAJIHM MEHIIIE MUJIA 1 piALIe KyNaiu JTUTHHY, 28,9% MOBIAOMIIH, 110 HE
BHKOPHUCTOBYBATH YKOJHOTO 3 IIMX METOJIIB 13ac00iB 10 A0S y. BcTaHOBIIEHO, 1110 NP 3aCTOCYBaHHI
MeTony AOmIAay 1, a caMe HaHECEHHs 3BOJIOXKYIOUMX 3ac001B Ha IIKIPY HEMOBISATH, IiJIBUILYETHCS
PHU3UK pO3BUTKY aTtomniyHoro aepmaruty, BIII=12,8 (95% I 3,89 - 42.3) (p<0,0001). [Tpu noOynoBi
TpU(aKTOPHOT JTOTICTUUHOI perpeciiiHol MoJIeIi IPOTHO3YBAaHHS PU3UKY XapyoBOi ajeprii He BUSBU-
JI0 3aJICKHOCT1 M1 PO3BUTKOM Xap4yOBOi aJieprii Ta HasSBHICTIO aJepriYHUX 3aXBOPIOBaHb y OATHKIB,
NEepioIoM BBEACHHS MPUKOPMY Ta TPHUBAJICTIO IPYAHOTO BUTOIOBYBaHHA. TakuM 4MHOM, JaHe J10-
CJIIJDKEHHS HE BUSBHWIIO 3aXHUCHOI POJIi 3aC00IB IO JOIVISAAY 3a IIKIPOIO, TPYHOTO BUTOJAOBYBAaHHS Ta
PaHHBOTO BBEICHHS NMPUKOPMY JUIsI PO3BUTKY aTOIMIYHOTO JEpMAaTUTY Ta XapuoBOi ayeprii y aiTe.
bararodakropHuii aHai3 oKasas, 110 aTOMIYHUN JEPMATUT OB’ I3aHMH 13 3aCTOCYBaHHSIM TIOM SIK-
IIyBaJIbHUX 3aCO0IB JJIS IIKIpM HEMOBJIATUH. BUKOpPHCTAaHHS 3BOJIOXKYIOUHMX KPEMIB JUIS JIIKYyBaHHS
BXKE€ HAsIBHOTO aTOIMYHOTO JIEPMATUTY a00 MUIAX YEPe3IIKIpHOT CEHCHOTI3aIli 10 aJIepreHiB MOTJIO
BIUTUHYTHU Ha JIaHi.

Kiro4oBi cJji0Ba: aromiyHuii 1epMaTuT, TpyIHE BUTOAOBYBAaHHS, JIITH, IPUKOPM, €MOJII€EHTH, Xap-
YOBa aJieprisl.
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