
 

 

Abstract— Olfactory loss in adults is one of the initial and most 

frequent acute clinical manifestations of SARS-VOC-2 infection. The 

few studies that have evaluated this alteration in the paediatric range 

have shown that children have less olfactory sensory loss than adults. 

This study aims to assess the olfactory sensory perception of new-

borns of women who previously tested positive for COVID-19 during 

pregnancy compared to new-borns of women who did not test positive 

for COVID-19 during pregnancy. It also aims to develop and validate 

a behavioural evaluation scale of olfactory sensory-perceptual 

perception in new-borns. This work is based on the scientific literature 

on the sensory-perceptual development of smell in foetuses and new-

borns. New-borns will be exposed to four odours: breast milk, vanilla 

(sweet), coffee (bitter) and distilled water (neutral).  
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I. INTRODUCTION 

Pleasant or unpleasant responses to odours or tastes have been 

observed since the early stages of individual development 

(Schaal, 1988; Steiner, 1979) and even in premature babies 

(Goubet et al., 2002). Nasal and oral trigeminal subsystems are 

anatomically functional by the 4th gestation week, thus human 

nasal and oral chemoreceptors undergo anatomical 

development from very early ages. Informative odour can 

theoretically be transduced to the early brain, though perceptual 

processing may not be complete by the last gestational trimester 

(Bremner, Lewkowicz, & Spence, 2012). Unfortunately, testing 

of human fetuses is still difficult and findings may be solely 

interpreted as possible evidence for prenatal odour processing 

(Schaal et al., 2004). Smell is an inevitable and ubiquitous 

stimulation source from the first steps of individual 

development, since nasal chemo sensors develop before other 

sensory systems (with the exception of somaesthetic / 

kinaesthetic sensors) and are in direct contact with stimuli that 

result from the biological functioning of a mother-baby 

relationship (Bremner et al., 2012). Thus, the foetus is able to 

process olfactory stimuli present in the mother’s diet while still 

in the womb and then retain this information for months after 

birth suggesting odour memory and exhibit a preference for 

these odours (Mennella et al., 2003). In addition, it has been 

shown that the foetus is capable of associating stimuli from 

different sensory modalities, both internal and external 

(Smotherman & Robinson, 1990), and retain these associations 

for around three days after birth. There is also evidence for 

higher neonatal sensitivity for human odours, such as sweat 

from adults, and evidence that male newborns are more 

sensitive to different levels of dilution in these kinds of odorants 

(Loos et al., 2017). 

Several methodologies have been described to evaluate the 

newborns’ olfactory perception based on behavioral responses 

(e.g.: Allam et al., 2006; Engen et al., 1963) and physiological 

responses (e.g.: Anunziata et al., 2020; Bartocci et al., 2000).  

II. PROJECT DESCRIPTION 

The goal of the present study is to develop and validate a 

behavioural evaluative scale of olfactory perception in healthy 

new-borns and to apply this scale to new-born children of 

women infected with COVID-19 during pregnancy comparing 

to new-born children of women without COVID-19 infection 

history. This is a retrospective comparative analytical cohort 

study of 300 new-borns exposed and unexposed to COVID-19 

during pregnancy. The data collection will follow the 

experimental procedure in a previous study that explored 

odours of the maternal breastmilk, vanilla (sweet) and distilled 

water (neutral). A coffee smell was implemented as an addition 

to this previous study to include the acid/bitterness category to 

the categories of stimuli.  

III. METHODOLOGY 

This study would take place at the outpatient clinic for 

new-borns born to pregnant women with COVID -19 (and 

Regular Growth and Development Outpatient clinic with new-

borns born to pregnant women without Covid-19). The data 

collection will follow an experimental procedure from Bartocci 

et al (2000 that explores odours of the maternal breastmilk, 

vanilla (sweet), coffee (acid/bitterness) and distilled water 

(neutral). The coffee smell is an addition to the previous study 

to include the acid/bitterness category to the categories of 

stimuli. Each test epoch consists of 30 s of baseline definition 

followed by 30 s of smell exposure with a two-minute interval 

for washout effect (Figure 1).  

Figure 1. Timeline of odour exposure during one session adapted from 

Bartocci et al (2000). 

The research assistants will wear surgical gloves for each 

handling of the solutions, and they will be prepared in an 

auxiliary room to avoid the spread of the smell of the solutions 
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in the environment. Each solution will be kept in a hermetically 

sealed flask before and during all session to avoid smell 

impregnation. The room temperature will be maintained 

between 19-21ºC. The baby will be accommodated and cuddled 

on the lap of a familiar caregiver to prevent social stress and in 

a calm, relatively quiet (between 40 and 50dB(A)) environment 

reserved inside the Hospital Paediatric Follow-Up facility. The 

behavioral state during the session will be monitored and 

registered for each stage of smell exposure ranging from state 1 

(deep sleep) to sate 6 (crying). In case of the baby achieving 

state level six (cry – intense cry or high motor activity) or in 

need of a diaper change, the session will be paused and resumed 

as soon the baby returns to the state five or less. Mothers will 

be instructed to not use moisturizers or perfumes and to bring 

the babies already breastfed at least 15 min before the session. 

Image coding: 

1. Phase I coding: will be carried out for the development of 

the olfactory sensory evaluation scale. The videos will be 

analyzed frame by frame to survey categories of behavioural 

responses to the four different olfactory stimuli. The rating 

levels will consider two response categories “yes” or “no”, for 

present and absent reaction to the smell. Factor Analysis will 

be performed with analyses of the main components for the 

construction of the instrument and analysis of the sample data. 

2. Phase II coding: will be carried out for comparative 

evaluation of new-born children of pregnant women with and 

without a diagnosis for Covid-19. 

 

IV. NEWBORN  INFANT PSYCHOPHYSICS: CLINICAL 

APPLICATION 

It is feasible to argue the hypothesis of the involvement of the 

foetus' olfactory bulb during intrauterine life as one of the 

indelible pathophysiological manifestations to the clinical 

diagnosis of COVID-19 with neurosensory olfactory deficit in 

foetuses and new-borns affected by intrauterine infection. This 

study aims to investigate if new-born children of women 

infected with COVID-19 during pregnancy have olfactory 

sensory changes. The clinical trial was registered in the 

Brazilian Registry of Clinical Trials (ReBEC- RBR-65qxs2).  
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