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A Retrospective Cohort Study

LONGITUDINAL EFFECTS OF THE COVID-19 PANDEMIC ON
INFANT AND TODDLER DEVELOPMENT

Study Design: Restrospective chort study comparing three
cohorts: 1) children born and turning two prior to the
pandemic, 2) children born before and turning two during
the pandemic, and 3) children born and turning two after
the start of the pandemic.

Study Participants: Children who were term infants and who
completed a 24-month well-child visit during the study
period (March 2019 - December 2022).

Outcome Measures: Child development milestones were
assessed in the domains of communication, gross motor,
fine motor, problem-solving and personal-social using the
ASQ-3.

Statistical Analysis: Participant characteristics between
cohorts were compared using analysis of variance (ANOVA).
The primary outcome was the 24-month ASQ-3
Communication score. Multivariable logistic or linear
regression compared differences between cohorts and were
adjusted for child age at questionnaire completion, sex, and
insurance type.
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Our findings suggest a negative association of the COVID-19
pandemic with early child development, especially for emerging
language and social-emotional skills, with males likely affected
more than females. These findings have important implications for
the educational system. Additional developmental resources and
early intervention support may be needed for pandemic-born
children as they near school-age.

Conclusion

Children born during the COVID-19 pandemic showed worse
developmental screening outcomes at age 2 compared to pre-
pandemic children, particularly in communication and
socioemotional development. Several potential explanations have
been proposed: elevated maternal stress, increased screen time,
mask-wearing limiting exposure to speech sounds, and the general
disruption of early social environments. While the effects may be
modest at the individual level, the pandemic's universal reach
means the population-level impact could be substantial,
particularly given how critical the first few years of life are for brain
development. There are however a number of limitations. Results
rely on a parental screening tool (ASQ-3) rather than formal
diagnostic assessment and data drew from a single clinical setting,
which limits how broadly the findings can be generalized. The
complexity and regional variability of the pandemic itself also
makes it difficult to capture its full effects. There is need for future
research to examine differences in developmental outcomes, assess
the impact on high-risk groups like premature infants, and consider
how social determinants of health may have shaped
developmental trajectories among the most vulnerable families.

Of 604 children, most were Hispanic/Latino (37%) or Black (26%)
and on government-sponsored insurance (77%). Compared to
prepandemic, pandemic children scored lower for Total ASQ-3 (250
vs 262, p=.03), Communication (45 vs 49, p=.02), and Personal-
Social (49 vs 52, p=.03) and had higher odds of atypical scores for
Fine Motor (2.2, 95% CI 1.2-4.2; p=.01), with males more likely to
have atypical scores for Communication (2.2, 95% CI 1.2-4.0;
p=.03) and Fine Motor (2.3, 95% CI 1.0-5.0; p=.04). For the
transitional cohort, pandemic exposure was negatively associated
with Total ASQ-3 (p=.048), Communication (p=.02), and Personal-
Social (p=.03).

Discussion

ResultsMethodology

To determine if developmental outcomes differed at 24 months
between U.S. children born before and during the pandemic.

The COVID-19 pandemic caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) was a novel public health
event with an unprecedented accumulation of potential stressors
for families with young children. The pandemic environment
introduced several risk factors for adverse early child development,
including: risks related to infection, social disruption, economic
hardship, food insecurity, reduced access to healthcare and
supportive services, disrupted routines, and parental anxiety and
depression. In addition to structural and social-environment
concerns, prenatal viral infections are widely recognized as an
important cause of developmental disabilities. Furthermore, the
societal response to the pandemic disrupted the psychosocial,
economic, and educational environments in which young children
live, learn, and grow. These disruptions may have lasting
developmental consequences.
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