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Extended Abstract

Introduction

The COVID-19 pandemic created an
unprecedented natural experiment to examine
how enforced lifestyle modifications impact
fundamental developmental parameters in
children, particularly motor proficiency and
metabolic health indicators. This study
investigated the relationship  between
physical activity levels and nutritional
knowledge with body mass index (BMI) and
motor skill competence among 10-14-year-
old girls in Khanagin, Irag during pandemic
restrictions. The global lockdown measures
implemented to curb viral transmission -
including school closures, movement
restrictions, and suspension of organized
sports - fundamentally altered children's daily
routines, potentially compromising their
physical development. Motor proficiency,
defined as the degree of competence in
performing coordinated movements, serves
as a critical foundation for lifelong physical
activity participation and overall health.
Concurrently, pandemic-induced
sedentarism and dietary pattern disruptions
may have exacerbated existing childhood
obesity trends, particularly in Middle Eastern
populations already experiencing nutrition
transitions. The confluence of reduced
movement opportunities and altered eating
behaviors during extended home
confinement presents a unique context to
examine how these interrelated factors
influence  anthropometric and  motor
development outcomes during a sensitive
growth period. Existing literature documents
pandemic-related declines in physical
activity (Moore et al., 2020) and motor skills
(Phytanza et al., 2021) across various
populations, though data from conflict-
affected regions like Irag remain scarce. This
investigation addresses critical gaps by
establishing baseline associations in an

understudied demographic while accounting
for the mediating role of nutritional
awareness - a potentially modifiable
protective factor against lockdown-induced
health deterioration.

Methods

This correlational study employed a cluster
random sampling approach to select 350
female students (age 10-14 years) from
schools in Khanagin, Irag. Sample size
determination followed Cochran's formula
with a 95% confidence level and 5% margin
of error. Exclusion criteria included
diagnosed metabolic, cardiovascular, or
neuromuscular  conditions  that  could
confound movement assessments. Data
collection utilized  three  validated
instruments: the short-form  Bruininks-
Oseretsky Test of Motor Proficiency (BOT-
2) to assess motor skills across four
subdomains (fine manual control, manual
coordination, body coordination,
strength/agility); the International Physical
Activity Questionnaire for Adolescents
(IPAQ-A) to quantify physical activity levels
(categorized as low, moderate, or high); and
the Parmenter & Wardle (1999) Nutrition

Knowledge  Questionnaire  evaluating
understanding  of  dietary  principles.
Anthropometric  measurements  (height,

weight, waist/hip circumference) were taken
following NIH protocols to calculate BMI
percentiles. Statistical analysis involved
Pearson correlation coefficients to examine
relationships between physical
activity/nutrition knowledge and BMI/motor
proficiency, with normality confirmed via
Kolmogorov-Smirnov tests (SPSS v26,
a=0.05). The study received ethical approval
(IR.ILAM.REC.1402.007) with informed
consent obtained from all participants'
guardians.
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Results

Demographic analysis revealed a normally
distributed sample (mean age 12.42+1.92
years) with BMI classifications showing 11%
underweight, 56.7% normal weight, 12.3%
overweight, and 20% obese. Physical activity
levels were predominantly = moderate
(81.7%), with only 5.5% achieving high
activity - a marked reduction from pre-
pandemic lraqi youth activity norms.
Significant inverse correlations emerged
between physical activity and BMI (r=-0.29,
p<0.001), indicating higher activity
associated with healthier weight status.
Physical activity demonstrated positive
associations with overall motor proficiency
(r=0.213, p=0.05), particularly in body
coordination (r=0.31) and strength/agility
(r=0.28) subdomains. Nutrition knowledge
showed non-significant trends toward inverse
BMI relationships (r=-0.07) and positive
motor skill associations (r=0.162). Stratified
analysis revealed alarming disparities: 48.8%
of overweight and 74.3% of obese
participants belonged to the low activity
category, while 28.3% of underweight girls
reported high activity levels. Motor
proficiency scores averaged 12% below age
norms, with the most pronounced deficits in
bilateral coordination tasks requiring spatial
awareness and object control skills typically
developed through playground interactions.

Discussion

The findings substantiate pandemic-specific
disruptions to expected developmental
trajectories, with physical activity emerging
as a stronger predictor of both metabolic
health and motor competence than nutritional
knowledge in this cohort. The inverse
activity-BMI relationship aligns with global
reports of accelerated weight gain during
lockdowns (Dobrowolski & Wiodarek,
2021), while the motor proficiency
correlations extend evidence that movement

deprivation  disproportionately  impacts
complex skill acquisition (Phytanza et al.,
2021). The attenuated role of nutrition
knowledge may reflect environmental
constraints - even diet-conscious families
faced limited healthy food access during Iraqi
market closures. Notably, the activity
distribution skew (81.7% moderate, 5.5%
high) suggests most participants failed to
meet recommended daily movement
thresholds, potentially explaining the
pervasive motor delays. These results
challenge assumptions that home-based
activities adequately substitute for school
physical education and free play, particularly
for skill development requiring varied
environments and equipment. The stark
overweight/obesity disparities in low activity
groups underscore the compounded risks
faced by already vulnerable populations
during public health crises. While consistent
with European reports (Pellegrini et al.,
2020), the Iragi context introduces unique
considerations: multi-year conflict had
already degraded sports infrastructure before
pandemic restrictions, and cultural norms
may have further limited girls' outdoor
activity opportunities during lockdowns.

Conclusion

This study establishes that pandemic-related
activity reduction significantly correlated
with increased BMI and decreased motor
proficiency in lIraqgi adolescent girls, with
nutritional knowledge playing a negligible
protective role. The findings advocate for
urgent targeted interventions including: 1)
school-based motor skill remediation
programs addressing  pandemic-induced
deficits; 2) family-focused physical activity
initiatives overcoming cultural barriers to
home exercise; and 3) community nutrition
education paired with improved food security
measures. Future research should investigate
longitudinal recovery patterns and test
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integrated movement-nutrition interventions
in post-pandemic settings. Public health
policies must recognize motor skill
development as an essential component of
childhood wellbeing warranting equal
consideration with academic recovery in
crisis response planning. The lessons from
COVID-19 underscore the necessity of
building  resilient  physical  activity
infrastructures  capable of maintaining
children's fundamental movement needs
during societal disruptions.

Keywords: physical activity, nutritional
knowledge, motor proficiency, body mass
index, COVID-19 pandemic
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