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Abstract
Introduction: During the COVID-19 pandemic, the prolonged use of face masks 
became necessary for infection control. However, this widespread practice may have 
unintentionally impacted communication, particularly in children at critical stages of 
speech and language development.
Objective: This study aims to examine parental perceptions regarding the effect of 
prolonged face-mask use on speech and language development in children aged 
2–8 years during the COVID-19 pandemic.
Methods: A cross-sectional study was conducted using a 14-item online questionnaire 
completed voluntarily by parents or legal guardians. The survey explored perceived 
speech and language changes, recovery following discontinuation of mask use, and 
whether professional intervention (e.g., speech therapy) was sought.
Results: A  total of 60 participants were recruited. Language delays were more 
frequently reported in children under 3  years of age (38%) than in older children 
(22%). Following the end of mask use, 43.1% of parents reported no change in 
language development, 29.3% perceived no association, and 27.6% observed 
improvement. Among those who noticed delays, 30.8% consulted a speech therapist, 
61.5% reported spontaneous recovery, and 7.7% reported no recovery. Overall, 
77.3% of children showed significant language recovery after stopping mask use, 
13.6% recovered partially, and 9.1% did not recover.
Conclusion: Parental perceptions suggest that prolonged mask use may have 
interfered with language development in some children, especially the youngest. 
While many children improved spontaneously, a notable proportion required 
professional intervention. These findings highlight the importance of early detection 
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1. Introduction
The COVID-19 pandemic, which began in late 2019 
and rapidly evolved into a global health crisis, radically 
changed social and professional interactions.1-8 One 
of the most immediate and visible impacts of the 
pandemic was the widespread use of personal protective 
equipment, particularly face masks.9-18 Masks, although 
essential for infection control, also affected interpersonal 
communication and children’s language exposure.19 The 
pervasive use of face masks also influenced emotional 
expression, interpersonal communication, and potentially 
the cognitive and linguistic development of children 
during key stages of growth. Language acquisition 
in early childhood relies not only on auditory input 
but also on visual cues, such as lip movements and 
facial expressions.20-25 These non-verbal signals play a 
particularly critical role in early development. For children 
in their formative years, visual access to the face, especially 
the mouth, is a fundamental component of language 
acquisition. Observing how sounds are formed, how lips 
move, and how facial expressions reflect meaning provides 
children with vital input for developing articulation, 
vocabulary, and emotional understanding.26-36

During the pandemic, however, children experienced 
prolonged periods in which parents, caregivers, educators, 
healthcare professionals, and peers wore face coverings in 
nearly every setting—homes, schools, daycares, clinics, 
and public spaces. This dramatic environmental shift 
likely altered the natural course of linguistic exposure and 
may have impacted the trajectory of speech and language 
development in young children.37-39 Unlike adults, children 
are less able to adapt their communication strategies 
during mask use, making them vulnerable to reduced 
visual and auditory input.40-50 The disruption came during 
a sensitive developmental window when their brains are 
primed to acquire language through both auditory and 
visual channels.51-53

Early childhood is universally recognized as a critical 
period for language acquisition. It is during these years 
that children rapidly expand their vocabulary, internalize 
grammatical structures, and refine their ability to 
communicate effectively. These processes rely on a rich 

linguistic environment characterized by clear verbal 
interactions, meaningful social engagement, and frequent 
opportunities to observe and imitate others.54-56 Learning 
how to pronounce sounds correctly is closely tied to visual 
observation of how those sounds are formed. Covering 
the mouth with a mask, therefore, restricts access to this 
visual feedback.57 Moreover, muffled speech, reduced 
auditory clarity, and the absence of facial expressions 
can significantly limit the diversity of input available to 
the child. The mandatory use of masks in educational 
and healthcare settings has far-reaching implications.58-67 
In preschool and early school-aged children, whose 
cognitive and linguistic systems are still developing, this 
environmental interference may have contributed to delays 
in expressive and receptive language.68,69 Specific challenges 
may have included articulation errors, limited vocabulary 
growth, reduced sentence complexity, and difficulties 
with pragmatic aspects of language, such as turn-taking, 
interpreting tone, and recognizing facial expressions.

In addition to the barriers created by mask-wearing, 
the pandemic led to a broad restructuring of educational 
models.70-79 Numerous schools adopted remote or hybrid 
teaching formats, which, while necessary to maintain 
continuity of instruction, posed new challenges, 
particularly for young learners. Virtual platforms often 
suffer from poor audio quality, limited visual engagement, 
and a lack of spontaneity in conversation. Group 
dynamics, peer interaction, and unstructured verbal play, 
vital to language development, are largely absent in these 
digital environments. Even when video is available, the 
interactions tend to be formalized and less responsive, 
reducing opportunities for naturalistic speech exposure.

Furthermore, in numerous households, the use of digital 
devices has become a dominant feature of daily life, often 
replacing in-person interaction. Screen time has increased 
dramatically for both educational and recreational 
purposes.80-82 Although technology helps maintain social 
connections, it also reduces opportunities for children to 
engage in live, face-to-face dialogue with caregivers or 
siblings. Extended screen time has been associated with 
decreased verbal output and reduced opportunities for 
language-rich experiences.83-94

and support for children potentially affected by communication while wearing masks 
during critical developmental periods. Further research using clinician-assessed 
measures is needed to validate these perceptions.
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Parental stress and reduced interaction during 
the pandemic may also have contributed to language 
difficulties.95-107 These factors, in turn, can reduce a child’s 
willingness or ability to engage in verbal interaction, 
further impacting language development. Masks, the most 
commonly used personal protective equipment, block 
visual access to the mouth and muffle speech, further 
complicating communication for young children.108-110 
Most individuals wear surgical, filtering facepiece (FFP2/
FFP3) respirators, or cloth masks, all of which effectively 
block the view of the mouth and muffle speech. In 
noisy environments, or for children with mild hearing 
difficulties, attentional deficits, or language vulnerabilities, 
these barriers may have further complicated the already 
challenging process of decoding speech.111,112

The combination of these factors, including mask usage, 
increased screen time, reduced peer interaction, emotional 
stress, and limited visual speech cues, creates a significant 
barrier to language development. While the protective 
role of masks during the pandemic is unquestionable, 
their indirect impact on communication warrants careful 
study, especially among young and vulnerable populations. 
It is important to assess whether mask use during this 
sensitive developmental window contributed to language 
delays, to guide future interventions. If early exposure to 
communication while wearing masks correlates with speech 
delays or communication challenges, educators, clinicians, 
and policymakers must be prepared to implement targeted 
interventions.113,114 These may include increased screening 
for speech and language delays, expanded access to speech 
therapy services, and enhanced parent training to support 
language-rich home environments.115-124

The current study aims to investigate the impact of early 
exposure to communication in contexts where masks are 
worn. By administering a structured questionnaire to parents 
of young children, we investigate the perceived correlation 
between the prolonged use of protective face masks during 
the COVID-19 pandemic and the development of speech 
or language difficulties. The questionnaire explored 
parental perceptions, observed changes in their children’s 
communicative behavior, and the need for professional 
support, such as speech therapy, was required. It also 
inquired whether improvements were observed once mask 
usage was reduced or discontinued.125-129 Importantly, this 
investigation focuses not on laboratory conditions but on 
real-life experiences, as reported by families navigating an 
unprecedented global crisis. Their responses offer valuable 
insights into how environmental conditions, such as 
reduced visibility of facial expressions and muffled speech, 
may have contributed to observable changes in children’s 
communication. Furthermore, this community-based 
data collection offers a practical and accessible method for 

understanding the broad psychosocial impacts of public 
health measures.130-136 As society begins to emerge from 
the acute phase of the pandemic and mask mandates are 
lifted in many regions, it is critical to reflect on the lessons 
learned. Public health measures, such as mask-wearing, 
while necessary, must be evaluated not only for their 
epidemiological effectiveness but also for their psychosocial 
and developmental side effects.137-143 For young children, 
who are in a delicate phase of linguistic and emotional 
growth, the consequences of restricted communication 
may be long-lasting unless recognized and addressed early. 
In light of these considerations, the current study seeks to 
offer valuable insights into the implications of pandemic-
related protective measures on childhood language 
development.144,145 While definitive conclusions require 
longitudinal studies and larger sample sizes, this research 
aims to raise awareness and stimulate further exploration 
into supporting children in recovering from any setbacks 
and ensuring optimal developmental outcomes.146(p2),147

Recent studies have highlighted how early developmental 
vulnerabilities interact with environmental challenges 
to shape communication outcomes. For example, an 
innovative approach for detecting autism spectrum disorder 
using explainable features and smart web applications 
underscored the complexity of communication difficulties 
in children with neurodevelopmental conditions.148,149 This 
line of research suggests that environmental barriers, such 
as mask-wearing, may further exacerbate pre-existing 
communication vulnerabilities.

Similarly, a large-scale birth cohort study from 
South  Korea has demonstrated that prenatal and infant 
exposure to antibiotics was associated with increased 
risk of neuropsychiatric disorders in children.150 Such 
findings reinforce the importance of investigating how 
diverse environmental exposures, including widespread 
mask usage, may influence language development during 
sensitive periods.

The primary aim of this study is to investigate a possible 
correlation between prolonged face mask use during the 
COVID-19 pandemic and speech/language development 
in children aged 2–8  years. The secondary aim is to 
evaluate parental perceptions of language recovery after 
discontinuation of mask use and to assess whether families 
sought professional intervention (e.g., speech therapy) or 
observed spontaneous improvement.

2. Methods
2.1. Study design

The study was conducted as an exploratory, questionnaire-
based investigation. Parents or legal guardians were the 
study participants and provided information regarding 
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their children’s speech and language development during 
the COVID-19 pandemic. The sample size was determined 
by the number of parents/legal guardians who voluntarily 
participated during the data collection period, rather 
than by an a priori power analysis. A  total of 60 parents/
legal guardians whose children were visiting private 
dental practices (Bari, Rome, and Civitavecchia, Italy) for 
routine dental check-ups and/or orthodontic consultations 
were recruited for this study. Data collection took place 
between May 2023 and December 2024. All participants 
provided written informed consent in accordance with 
the Declaration of Helsinki. The questionnaire was 
completed online by parents/legal guardians, and no direct 
interventions were performed on the children. Participants 
were included if they had children aged 2–8  years and 
agreed to participate voluntarily. Exclusion criteria included 
parents/legal guardians of children with pre-existing, 
diagnosed language disorders or cognitive impairments 
unrelated to pandemic conditions. One limitation of the 
methodology is the self-reported nature of the responses, 
which may introduce recall or perception bias.

Participants were given a bilingual survey in English and 
Italian consisting of 14 questions specifically developed for 
this study. The survey was distributed online using Google 
Forms (Google LLC, United States).

2.2. Data collection

The questionnaire link was distributed via email. All 
collected data were anonymized and assigned a unique 
ID and timestamp. Parents/legal guardians were invited 
to complete the questionnaire voluntarily, without any 
follow-up reminders. The purpose of the questionnaire was 
to explore parental perceptions of their children’s language 
development during the COVID-19 pandemic. Parents/
legal guardians were asked to complete the questionnaire 
without any financial or material compensation. The 
questionnaire was specifically developed for this study 
and, due to constraints imposed by fluctuating COVID-
19 pandemic waves, pre-testing was not feasible. All 
participants provided informed consent and accepted the 
privacy policy for the protection of their own and their 
children’s personal data before completing the survey. No 
personal information that could identify individuals was 
collected, and the data were analyzed only in aggregate 
form. The 14 questions included in the survey are as 
follows:
(i)	 Age of the child
(ii)	 Sex of the child
(iii)	 Child’s age during the pandemic period
(iv)	 Number of children in the household
(v)	 Your occupation (parent/legal guardian)
(vi)	 Did you work during the pandemic?

(vii)	 Where did your child spend most of the pandemic 
period?

(viii)	 During the 2 years of the pandemic, how did your 
child spend most of his/her time?

(ix)	 Has your child undergone neuropsychiatric 
evaluations?

(x)	 Do you think mask use has affected your child’s 
language learning?

(xi)	 Since mask use was discontinued, have you 
noticed any improvement in your child’s language 
development?

(xii)	 Where did your child spend the lockdown period?
(xiii)	 If your child experienced language difficulties, 

how did recovery occur?
(xiv)	 On a scale from 1 to 3, how would you rate your 

child’s language recovery since masks are no 
longer used?

    •  1 = No recovery
    •  2 = Partial recovery
    •  3 = Good recovery

2.3. Data analysis

All questionnaire data were analyzed descriptively using 
frequencies, percentages, means, and ranges. No inferential 
statistics were performed due to the exploratory nature of the 
study. Data processing was carried out using Microsoft Excel.

3. Results
Parents were more likely to report language delays 
in children aged under 3  years during the pandemic 
(38%) than in older children (22%). In addition, female 
children showed a slightly higher rate of spontaneous 
language recovery (65%) compared to male children 
(58%). These differences may reflect underlying variation 
in developmental resilience or parental perception bias, 
which should be further investigated. We obtained the 
following responses: most of the children of the parents/
legal guardians who participated in this study were male 
(53.3%) and over 5 years old at the time of the questionnaire 
(81.7%). During the pandemic, 33.3% of participants’ 
children were over 5 years old, 41.7% were under 3 years 
old, and 25% were between 3 and 5 years old. Among the 
participants’ children, 54% underwent a neuropsychiatric 
evaluation (Figure  1). Only a minority of participants 
(27%) reported that mask use may have influenced their 
children’s language learning, whereas 73% did not think it 
had any influence (Figure 2).

Regarding parental perceptions on recovery of 
children’s language following the discontinuation of mask 
use, only 27.6% of participants reported improvement, 
43.1% reported no observable change, and 29.3% did not 
think it was related (Figure 3).

https://dx.doi.org/10.36922/EJMO025300323


Volume 9 Issue 4 (2025)	 335� doi: 10.36922/EJMO025300323 

Speech delays and mask use

Eurasian Journal of 
Medicine and Oncology

Nearly one-third (30.8%) of participants consulted 
speech therapists regarding their children’s language 
delay. As shown in Figure  3, parents reported whether 
they perceived an improvement in their child’s language 
after mask discontinuation. In addition to this perception, 
parents were also asked to specify the degree of recovery, 
which is not illustrated in the figure. Nearly one-third 
(30.8%) consulted a speech therapist. Among these, 61.5% 
reported spontaneous recovery and 7.7% no recovery. 
Considering the entire sample, 77.3% reported full 
recovery, 13.6% partial recovery, and 9.1% no recovery.

4. Discussion
Several studies have suggested that early childhood 
education must adapt to future pandemics or airborne 
disease scenarios by incorporating measures such as 

transparent facial coverings, increased visual cues, and 
intentional language stimulation programs.151-157 One 
potential intervention is integrating structured speech–
language evaluations during routine pediatric check-ups, 
especially in children aged 2–4  years. Parent education 
programs on enriching language at home through reading, 
singing, and interactive play may also mitigate deficits 
arising from socially restrictive periods. Research on 
mirror neurons has revolutionized our understanding 
of the human brain and social behavior. However, the 
COVID-19 pandemic has compelled us to adhere to social 
distancing rules, limiting typical social interactions.158-160 
Mirror neurons were first discovered in the 1990s by 
Rizzolatti et al.,161 and are essential for imitation, empathy, 
and social learning processes. These neurons activate when 
we perform an action and observe others performing it, 
enabling understanding of others’ actions and sharing of 
emotions. In addition to their crucial role in empathy, 
mirror neurons facilitate social learning by enabling the 
acquisition of skills through observation, both in early 
childhood and in adulthood.

The discovery of mirror neurons has been a milestone in 
neuroscience, opening new perspectives for understanding 
human behavior and social interactions. Emotions 
are defined as physiological, cognitive, and behavioral 
responses to events occurring in the environment or within 
individuals. They are expressed through verbal and non-
verbal communication, such as facial expressions, gestures, 
body movements, tone of voice, and physical contact.162 
They enable interpretation of the world and others’ 
behavior, providing immediate responses for survival. 
They also regulate our behavior in continuous interaction 
with the environment and others. While emotions are 
innate, their regulation is part of a complex learning 

27%

73%

Yes No

Figure  2. Parental perceptions of the influence of face mask use on 
children’s language learning

54%
46%

Yes No

Figure  1. Proportion of children who underwent neuropsychiatric 
evaluation

43%

29%

28%

There has not been a
change

There was an 
improvement

Do not think it is related

Figure  3. Parental perceptions of children’s language recovery after 
discontinuation of face mask use
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process that requires interaction with others. From the 
earliest moments of life, children express their needs and 
associated emotions through crying and smiling, learning 
to regulate their expression based on caregivers’ emotional 
response. Another element involved in emotion recognition 
and regulation is the function of mirror neurons, which 
underlie imitation. This process of emulation is rapid and 
immediate and forms the foundation of other processes, 
including learning and empathy—the ability to perceive, 
recognize, and understand another person’s mood through 
facial expressions and body language.163-165 When children 
see someone speaking, mirror neurons activate the brain 
area representing the speech apparatus, and the children 
unconsciously repeat the speech and movements they 
observe. This process facilitates rapid understanding of 
spoken language and supports native language acquisition.

Language acquisition depends heavily on a close 
relationship with the speaker. By observing facial 
expressions while listening to sounds, our brain learns 
the articulatory movements needed to produce them. In 
this view, language may not have emerged solely from 
abstract thought but also from the ability to perform and 
control precise articulatory movements. The ability to 
produce precise, stable sounds (phonemes) with the voice 
in sequence gave rise to a series of combinations, which 
became significant for communication among individuals 
within the same group. It is the physical ability to formulate 
words, combined with communicative urgency, that 
generates language.

During the COVID-19 pandemic, social contact was 
minimized, and many interactions occurred while masks 
covered two-thirds of the faces.166-170 The widespread mask 
use substantially altered everyday social interactions. 
Children frequently encountered caregivers wearing masks 
in emotionally salient moments, such as when seeking 
comfort or reassurance. Numerous children also began 
new school years engaging with teachers and classmates 
whose facial expressions were largely obscured. In 
numerous daily interactions, the reduced visibility of facial 
cues limited individuals’ ability to accurately interpret 
others’ emotional states. These conditions raise important 
questions about how prolonged mask use may have 
influenced interpersonal relationships and, specifically, the 
cognitive process underlying emotional competence—a 
construct defined as the set of abilities involved in the 
expression, understanding, and regulation of emotions.

Moreover, facial expressions constitute a fundamental 
source of social and communicative information, 
much of which becomes inaccessible when masks are 
worn. In early development, infants and pre-linguistic 
children rely heavily on non-verbal cues, such as facial 

movements, affective expressions, and prosodic features, 
before they can comprehend linguistic content. For 
instance, infants often respond positively to an adult’s 
smiling and cheerful tone even in the absence of semantic 
understanding. Mask use, however, obscures these visual 
cues and reduces opportunities for children to observe 
and internalize the orofacial motor patterns involved in 
speech production.168,171-179 It is also crucial to note that 
for language acquisition, perfect sound perception is of 
primary importance. Face masks act as filters that attenuate 
the high-pitched sounds of the language’s sound spectrum, 
limiting access to the phonetic detail required for optimal 
language learning. This is likely to affect children who 
are learning to speak, especially if they spend a long time 
around people wearing masks.

The results of this study highlight the need for 
multidisciplinary approaches in addressing potential 
language delays. Pediatricians, speech–language 
therapists, educators, and caregivers must collaborate in 
post-pandemic recovery strategies to ensure that affected 
children receive timely support. Future longitudinal studies 
should investigate the persistence of these language delays 
and assess the effectiveness of targeted early interventions. 
In addition, public health planning should include 
developmentally sensitive protocols when implementing 
protective measures for children.180-182 Recent work has 
emphasized how public health measures, while essential, 
can generate unintended developmental or psychosocial 
consequences. For example, a systematic review of 
policy-driven digital health interventions highlighted 
the importance of evaluating both clinical benefits and 
environmental impacts.183 In this context, mask mandates 
should be assessed not only for their effectiveness in 
infection control but also for their potential developmental 
side effects. In addition, methodological advances, such 
as umbrella reviews of physical activity and mental health 
complications, provide models for synthesizing complex 
evidence across multiple studies.184,185 Future research 
on mask usage and child development may benefit from 
similar approaches, integrating diverse findings to better 
understand the balance between public health protection 
and developmental needs.

A key limitation of this study is the relatively small 
sample size (n = 60). The limited number of participants 
reduces statistical power and does not allow robust control 
for potential confounding variables. No formal power 
analysis was performed before enrollment, as the study 
was exploratory and constrained by the availability of 
respondents during the pandemic period. Therefore, the 
results should be interpreted with caution and cannot be 
generalized to the wider population. Another important 
limitation of this study is its retrospective, cross-sectional 
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design, which relies entirely on parental self-report. This 
approach may introduce several biases, including recall 
bias, social desirability bias, and subjective interpretation 
of language changes. Parents may also misattribute typical 
developmental variations to mask usage or, conversely, 
underreport difficulties due to pandemic-related concerns. 
Therefore, the results should be interpreted as perceptions 
rather than objective clinical assessments, and further 
studies employing prospective designs and standardized 
language evaluations are needed. A further limitation is the 
absence of objective language assessments or standardized 
developmental measures. Our results are based solely on 
parental perceptions, which may not accurately reflect 
children’s actual language abilities. In addition, no pre-
pandemic baseline data or professional evaluations 
were available for comparison, preventing definitive 
conclusions about causality. Therefore, the findings should 
be interpreted with caution and considered preliminary 
evidence warranting confirmation through studies 
employing validated instruments, clinical assessments, and 
longitudinal designs.

5. Conclusion
The COVID-19 pandemic has undeniably transformed 
social interactions and communication methods. The shift 
to digital communication platforms, such as WhatsApp, 
Google Meet, Skype, and Zoom, allowed people to 
maintain contact while adhering to physical distancing 
measures. However, in-person communication remained 
essential, necessitating protective measures, such as masks, 
to prevent direct transmission of the virus. The widespread 
use of protective masks, including surgical masks, N95 
respirators, cloth masks, and FFP2/FFP3 respirators, 
introduced significant changes to daily life. These masks 
played a critical role in reducing the spread of COVID-19, 
but they also had potential implications for communication, 
particularly for young children. This study focused on 
understanding the impact of mask use on language 
development in young children. The findings revealed 
a nuanced relationship between mask use and language 
acquisition. While a significant proportion of parents did 
not perceive a direct impact on their children’s language 
learning, a notable percentage reported challenges related 
to communication clarity and expression due to mask use. 
The obstruction of facial expressions and the reduction of 
voice clarity caused by masks contributed to difficulties 
in understanding and articulating speech, highlighting 
the importance of non-verbal cues in communication. 
Moreover, the study underscored the critical role of 
mirror neurons in language acquisition and emotional 
competence. Masks obscured facial expressions, limiting 
children’s ability to imitate and learn from observed 

speech movements, which is fundamental to developing 
language skills. This effect was particularly pronounced 
in environments where children spent extended periods 
interacting with individuals wearing masks. Overall, 
while masks were essential for public health during the 
pandemic, their prolonged use had complex implications 
for communication and language development, especially 
among young children. As the world transitions away from 
pandemic-related restrictions, it is crucial to consider 
strategies to mitigate their impacts, support language 
development, and improve social interactions. Future 
research should continue to explore these relationships to 
provide comprehensive insights and practices that promote 
effective communication in similar situations.
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