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BACKGROUND: Further investigation is needed to define the impact of long-term pandemic lockdown in children.
OBJECTIVES: To examine changes in body mass index z-score (zBMI), lifestyle, Health-Related Quality of Life and proportion of
overweight or obesity (OW/OB) in 6- to 9-year-old children in Argentina.
METHODS: Observational study with baseline measurements prior to lockdown and follow-up after eight months of strict
restrictive measures (November 2020, first visit, n= 144) and after ten months of partial reopening (September 2021, second visit,
n= 108). Anthropometric changes from baseline to first visit in lockdown group (LG) were compared with a historical control group
(HCG, n= 134). Follow-up visits included anthropometric measures, lifestyle questionnaire and Pediatric Quality of Life Inventory.
RESULTS: Change in zBMI was higher in LG [median, IQR: 0.46 (−0.00; 0.83)] vs HCG [median, IQR: 0.02 (−0.31; 0.27)]; p < 0.001,
particularly in children with pre-existing OW/OB. In LG, zBMI was higher at first and second visit vs baseline (p < 0.001) and in
second visit vs first visit for boys (p= 0.037) but not for girls. The proportion of children with OW/OB increased from baseline
(43.5%) to first (56.5%) and second visit (58.3%) (p= 0.029). Unlike girls, the proportion of boys with OW/OB increased from baseline
to first and second visit (p= 0.045). Change in zBMI was higher in children with less healthy habits (p < 0.001).
CONCLUSIONS: Weight gain continued to increase in boys when lockdown measurements were eased, although sedentary
behaviors decreased and quality of life improved, indicating that the effects of pandemic lockdown could be difficult to reverse.
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INTRODUCTION
To mitigate the spread of the coronavirus disease 2019 (COVID-
19), in March 2020 the Argentinian Government decided for strict
lockdown measurements that included suspension of in-person
schooling and closure of playgrounds, recreational facilities, and
non-essential services [1]. Strict lockdown measurements were not
eased until November 2020; [2] Argentina suffered one of the
most prolonged lockdown periods worldwide [3]. Throughout
2021, the restrictions were gradually reduced and schools
reopened partially in March with a hybrid learning pattern that
combined equally in-person and online learning, and in Septem-
ber full in-person classes were resumed. It has been suggested
that this changing reality may have negative implications
especially on children [4–6].
Prior research has indicated that lockdown measurements

affected several aspects of lifestyle all over the world: changes in
diet, lower physical activity, higher screen time and sleeping
disorders were widely reported [7–13]. Besides, children faced a
dramatic change in their routine due to school closure, which

deprives children from contact with their peers and teachers.
Lifestyle changes may also affect Health-Related Quality of Life
(HRQoL), a multidimensional measure of health used to assess the
individual’s perceptions of the impact of a given condition on
health status [14]. A stressful situation such as pandemic lockdown
may significantly impact HRQoL [15].
In Argentina, excess weight was already a main nutritional

problem before the pandemic according to the last national
nutrition survey, affecting 41.1% of 5- to 17-year-old children [16].
The aforementioned changes in lifestyle predict severe conse-
quences with increasing obesity, especially in predisposed
individuals. Pre-COVID-19 studies reported that children usually
gain more weight during the summer holidays [17–19], and it has
been proposed that the pandemic may have exerted a similar
effect due to increased time out of school [6, 20]. Based on the
weight trend pattern during school time and summer recess, a
simulation study predicted an important increase in weight gain
during pandemic-induced school closures [21].
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Although different studies showed that during the pandemic
weight gain and obesity rates increased in children and
adolescents [22–26], further investigation is mandatory to define
the impact of long-term restrictive measurements, the effect of
the progressive relaxation of restrictions and the direct implication
of lifestyle changes. Besides, the excess weight gained by children
could be difficult to reverse and might contribute to overweight
(OW) and obesity (OB) in adulthood [27]. To our knowledge, few
prior studies examined the consequences of prolonged lockdown
in body weight [28–30]. The objective of this longitudinal study
was to examine changes in body weight, lifestyle and HRQoL in
children for almost two years after the beginning of the COVID-19
pandemic lockdown in Argentina, where a very long period of
strict lockdown was followed by almost one year of gradual
opening.

METHODS
Study design
The study design can be seen in Fig. 1A. This observational follow-up study
was conducted at Instituto de Desarrollo e Investigaciones Pediátricas
(IDIP), HIAEP “Sor María Ludovica”, Healthy Children Outpatient Service, La
Plata, Argentina. The database of the Institute was searched for children
who were 6–to 9-year-old at the beginning of the pandemic. Included
were children with available weight and height pre-pandemic (baseline)
measurements recorded from December 1st, 2019 until March 10, 2020.
Excluded were children who entered puberty and children undergoing
chronic diseases that affect growth or weight gain or under pharmaco-
logical treatment. Parents of children who met the inclusion criteria were
invited for follow-up visits in November 2020 (first visit) and in September
2021 (second visit). Visits included anthropometric measurements and
completing a lifestyle questionnaire and the Pediatric Quality of Life
Inventory (PedsQL). Anthropometric changes from baseline to 1st visit
were compared with a historical control group (HCG) that included
children born at least 2 years earlier than the lockdown-exposed children
(LG, lockdown group), and did not experience lockdown. In LG, changes in
anthropometric measurements were calculated from baseline and
between visits. The timing of the 1st and 2nd visit was chosen according
to the state of lockdown in Argentina. First visit was settled when strict
restrictive measurements ended (November 2020) and 2nd visit occurred
before school reopening (September 2021), therefore during this study
children did not fully assist to daily in-person classes.

Data collection
Anthropometric measurements. Height was measured by a Harpenden
stadiometer (Holtain Ltd., Crosswell, United Kingdom) and weight was
measured wearing light clothing using a Systel scale (Argentina). Baseline
measurements were retrieved from medical records. Body mass index
(BMI) was calculated as weight in kilograms divided by height in meters
squared. Children´s height, weight, and BMI values were converted to sex-
and age-specific standard deviation scores (z-scores) using WHO Anthro-
Plus software version 1.0.4 (World Health Organization). A BMI z-score
(zBMI) greater than one was defined as OW, and a zBMI greater than two
was defined as OB according to the World Health Organization [31].

Lifestyle questionnaire. In the 1st visit parents filled out a lifestyle
questionnaire about their children´s changes in feeding behavior, sleep
and physical activity vs baseline. The questionnaire included 8 closed
questions. A lockdown healthy habits score (HHS) was calculated as the
sum of the 8 questions using a 4-point scoring system. A cutoff value in the
third quartile was chosen to discriminate low and high HHS. The items
from the lifestyle questionnaire and the scoring criteria are presented in
Suppl. Table 1. In the 2nd visit, parents filled out a similar questionnaire to
evaluate changes with respect to 1st visit.

Health-Related Quality of Life - Pediatric Quality of Life Inventory (PedsQL).
In the 1st and 2nd visit parents and children completed the validated
Spanish-Argentina version of PedsQLTM Generic Core Scales 4.0 [32], which
includes the child self-report and parent proxy-report forms to assess
HRQoL and comprises 4 domains (physical, emotional, social, and school
functions) [14]. The items were measured using a 5-point Likert scale. The
PedsQL total score was composed of the physical and psychosocial scores.

The psychosocial score was composed of the emotional, social and school
functioning scores.

Ethics
The study was approved by the Institutional Committee for the Revision of
Research Protocols, IDIP, and conducted according to the Declaration of
Helsinki guidelines. Parents or legal tutors signed a written informed
consent, children above 8 years old signed a written informed assent.

Statistical analyses
Sample size was calculated assuming a standard deviation of 0.6 [33], a
difference in zBMI between groups of 0.25, 80% statistical power and 5%
significance level, leading to a minimal sample size of 91 children per
group. Statistical analyses were performed using the R statistical software
version 4.0.3. The Kolmogorov-Smirnov test was applied to test normal
distribution. Continuous variables with normal distribution are presented
as mean (standard deviation [SD]); non-normal variables are reported as
median (interquartile range [IQR]) and categorical data are summarized as
frequency counts and percentages. Baseline characteristics were compared
by t-test or Mann-Whitney for quantitative data and using Chi-squared for
qualitative data. Changes in z-scores between groups were assessed by
Mann-Whitney and robust two-way mixed model ANOVA when stratified
by baseline weight status. Changes over time for the LG group were
analyzed by repeated measures ANOVA and 2-way mixed repeated-
measures ANOVA when analyzed by sex. Pairwise comparisons were
adjusted by Bonferroni method. Changes in proportion of OW/OB were
analyzed by Chi-squared test for linear trend. Changes in lifestyle
questionnaire were analyzed by Fisher exact test. Differences in PedsQL
between 1st and 2nd visit were assessed by Wilcoxon signed rank test. All
statistical tests were two-tailed and significance level was set at p < 0.05.

RESULTS
Baseline characteristics
Baseline characteristics of the children can be seen in Table 1. Pre-
pandemic data was retrieved from 205 medical records of children
who met the inclusion criteria and parents were invited to participate.
Of these, 144 agreed and were called for the 1st visit, conforming the
LG. Besides, 134 medical records of children with similar character-
istics to the LG in terms of sex, age, weight and height before the
COVID-19 pandemic were selected for the HCG and data from 2
anthropometric measurements taken with time intervals similar to the
LG were collected. Sex differences were not observed in baseline
anthropometric characteristics (data not shown).

Changes in body weight z-score, zBMI and proportion of
weight status in LG vs HCG
Figure 1 shows that changes (Δ) in body weight z-score (Fig. 1B) and
zBMI (Fig. 1D) from baseline to 1st visit were significantly higher in LG
vs HCG. Similar differences were observed in absolute weight gain
[median, IQR: 3.9 (2.3; 6.4) kg in LG vs 2.5 (1.7; 4.2) kg in HCG,
p< 0.001]. Δ-body weight z-score was significantly higher in children
with OW or OB (OW/OB) at baseline vs normoweight (NW) children in
the LG but not in the HCG (Fig. 1C), and a similar trend was observed
in Δ-zBMI (Fig. 1E). No changes in Δ-height z-score were observed in
LG vs HCG (p= 0.884). The proportion of children with OW/OB
tended to increase from 41.7% at baseline to 52.8% at 1st visit in LG
(p= 0.075) and remained unchanged in HCG (41.0% to 42.5%,
p= 0.902). Furthermore, the proportion of children with OB increased
from 14.6% at baseline to 27.8% at 1st visit in LG (p= 0.009) and
remained unchanged in HCG (14.2% to 17.2%, p= 0.510).

Longitudinal changes in zBMI and proportion of weight status
in LG
Of the 144 children that attended the 1st visit, thirty-six did not follow
up for the 2nd visit and were not included in this part of the analysis.
zBMI was significantly higher at 1st and 2nd visit vs. baseline (Fig. 2A),
and similar results were observed in children with OW/OB at baseline
vs NW children (data not shown). zBMI was also analyzed considering
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sex and time as factors. Significant time effect (p< 0.001) and
interaction were detected (F (1.87, 196.6)= 4.77, p= 0.011), and
pairwise comparison showed that zBMI was significantly different at
1st and 2nd visit for boys and girls vs baseline, and in 2nd vs 1st visit
only for boys (Fig. 2B). The proportion of children with OW/OB or OB
increased from baseline to 1st and 2nd visit, significantly in boys but
not in girls (Fig. 2C, D).

Lifestyle changes
Lifestyle changes from baseline to 1st visit and from 1st to 2nd visit
are depicted in Table 2. At 1st visit most parents reported that their

children reduced the intake of snacks, sweetened beverages and
sweets, reduced their physical activity, slept more hours and increased
leisure screen time. Some changes reversed at 2nd visit: vegetables
consumption and physical activity increased, and intake of sweetened
beverages, sleeping and leisure screen hours decreased. No sex
differences were observed (data not shown). zBMI and its changes
were also stratified by baseline weight status and HHS and analyzed
by two-way robust ANOVA (Suppl. Table 2). zBMI at 1st and 2nd visit
was higher in children with OW/OB at baseline (p< 0.001) and with
low HHS (p< 0.01), and ΔzBMI from baseline to 1st visit was higher in
children with low HHS (p< 0.001).

Baseline
Dec 2019 –

March 2020

Strict restric�ve 
measures

(March - Oct 
2020)

First Visit 
Nov  2020 (n=144) 

Gradual opening of 
restric�ve measures

(Dec 2020 - Aug 2021)

Second Visit 
Sept 2021 (n=108)

Hybrid learning
School
reopening

LOCKDOWN 
GROUP (LG)

Children born 
2010-2014

Weight
Height

Weight
Height
Lifestyle 
ques�onnaire
PedsQL

HISTORICAL 
CONTROL 

GROUP (HCG)
Children born 
2005 - 2012

Two consecu�ve annual health checks 
(n=134)

Baseline First Visit  

School closure
A

B C

D E

Fig. 1 Study design and changes in body weight and BMI z-scores in LG vs HCG. A Study design. B Changes (Δ) in body weight z-score in
LG and HCG analyzed by Mann-Whitney test. C Changes in body weight z-score in LG and HCG stratified by baseline weight status, analyzed
by robust two-way ANOVA. D Changes in BMI z-score in LG and HCG analyzed by Mann-Whitney test. E Changes in BMI z-score in LG and HCG
stratified by baseline weight status, analyzed by robust two-way ANOVA. In all cases ***p < 0.001, *p < 0.05. PedsQL Pediatric Quality of Life
Inventory, LG Lockdown group, HCG Historical control group, NW Normoweight, OW/OB Overweight or obesity.
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Health-related quality of life
PedsQL scores at 1st and 2nd visit were stratified by weight status
(Suppl. Table 3). Children with OW/OB at baseline had lower
parent physical and total scores at 2nd visit. PedsQL scores were
also stratified by HHS (Table 3). Children with high HHS showed
greater self-reported scores and total parent score at 1st visit and
higher self-reported physical and total self-reported scores at 2nd
visit. All scores except the physical parent score improved from 1st
to 2nd visit (Table 4).

DISCUSSION
To our knowledge, this is the first longitudinal study showing that
weight gain in children during lockdown continued to increase
despite the progressive ease of restrictions, although sedentary
behaviors decreased and HRQoL improved. Several authors have
warned about the risks of greater overweight or obesity due to the
change in habits resulting from lockdown [7–12], and several
studies have shown that lockdown and school closure increased
weight gain and obesity prevalence [11, 34–37]. The current study
goes a step further and shows the consequences of long-term
lockdown on children´s health.
One of the main findings of our study is that the body weight

gain during strict COVID-19 lockdown in Argentina of 6- to 9 year-
old children exceeded predictions [21] and reports from other
populations [22, 24, 34, 38]. A Chinese study reported a yearly
change in zBMI from 0.36 in 2019 to 0.55 in 2020 in 6 to 11 year-
old children [22] and a Korean study reported a change of 0.219 in
six months after school closure [34]. A study conducted in USA
showed an absolute weight gain of 2.37 kg between 2019 and
2020 [24] and a recent meta-analysis reported a similar value [38].
Our study shows an absolute weight gain of 4 kg during strict
lockdown and a change in zBMI of 0.46, values higher than reports
and predictions by a microsimulation model which calculated an
increase in zBMI by 0.141 in 6 months of school closure [21]. The
long duration of strict lockdown in Argentina (almost 9 months,
time elapsed between baseline and 1st visit) could be related to
the greater weight gain, since most studies report the effects of 2-
to-5 months of lockdown [38]. An important aspect of our study is
the comparison with a HCG, which shows that lockdown-exposed
children gained significantly more weight than those who did not
go through a situation of social isolation. For this purpose, other
studies have used data from several years prior to the pandemic
[22–24], reaching similar conclusions. Our results also show that

weight gain was more prominent in children with pre-existing
obesity, who were already affected and vulnerable to excess
weight gain, as observed in USA [23, 25] and Germany [39]. The
longitudinal evaluation as lockdown measurements were eased
and schools partially reopened (10 months between 1st and 2nd
visit) revealed that relaxation of restrictive measures were not
enough to influence the effects of the lockdown on weight gain.
Few studies evaluated the effects of long-term lockdown: a recent
study also reported sustained and significant weight gain for one
year in Korean children, although schools were fully open for the
last six months; [28] another study showed an important weight
gain increase the first year of the pandemic followed by a period
of stabilization [29] and a retrospective chart review study
reported that excessive weight gain in 2020 did not reverse by
2021 [30]. We also observed that boys, unlike girls, continued
gaining weight although lockdown measurements were eased.
Boys also were more susceptible to weight gain during lockdown
in studies in Austrian [40] and Chinese children [22, 41] and Italian
adolescents with obesity [35].
The increase in the proportion of children with obesity as a

consequence of strict lockdown was significantly high, similar to
other reports [22, 24, 26, 42]. When lockdown measurements were
eased, the proportion of children with OB continued to increase,
particularly boys, in agreement with observations in Chinese
adolescents [43]. Clearly, our results exceeded the projections
about the impact of the pandemic on childhood obesity
[18, 20, 21].
During strict lockdown, children´s screen time increased and

physical activity decreased, as shown by our group [7] and others
[8–11]. When lockdown measurements were eased, sedentary
behaviors decreased. An interesting finding is that children with
healthy habits during strict confinement, reflected by the HHS,
gained less weight, irrespective of pre-existing OW/OB. Our results
also show a reduction in the intake of unhealthy foods such as
sweets, sweetened beverages and snacks, while other studies
report an increase [8, 13, 37]. Discrepancies could be related to the
limitations of the questionnaire, answered by parents, and to
limited access related to food insecurity [44]. Our results highlight
the importance of a healthy lifestyle for mitigating the con-
sequences of lockdown in children, not only for individuals with
obesity.
The COVID-19 pandemic lockdown also affected HRQoL,

reflected by PedsQL scores. Children with healthy habits had a
better quality of life, especially under strict restrictive measures. It

Table 1. Baseline characteristics of the children.

HCG (N= 134) LG (N= 144) p-value

Male, n (%) 58 (43.3%) 72 (50%) 0.281

Female, n (%) 76 (57.7%) 72 (50%)

Age (years) 6.73 (6.06, 7.77) 6.74 (5.97, 7.49) 0.320

Interval between baseline and 1st visit (years) 0.92 (0.80, 1.01) 0.91 (0.79, 0.97) 0.246

Height at baseline (cm) 120 (114, 126) 119 (113.3, 124) 0.228

Body weight at baseline (kg) 23.50 (20.80, 28.85) 24 (20.30, 26.92) 0.535

Body weight z-score at baseline 0.47 (1.16) 0.43 (1.10) 0.431

BMI at baseline (kg/m2) 16.62 (15.55, 18.55) 16.64 (15.49, 18.08) 0.801

BMI z-score at baseline 0.78 (1.09) 0.77 (1.07) 0.814

NW, n (%) 79 (58.9%) 84 (58.3%) 0.999

OW, n (%) 36 (26.9%) 39 (27.1%)

OB, n (%) 19 (14.2%) 21 (14.6%)

LG Lockdown group, HCG Historical control group, BMI Body Mass Index, NW Normoweight, OW Overweight, OB Obesity. Data are presented as mean (SD) for
body weight and BMI z-scores at baseline. Age, interval between baseline and 1st visit and height, body weight and BMI at baseline are presented as
median (IQR).
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Fig. 2 Longitudinal changes in zBMI and proportion of weightstatus in LG. A BMI z-score at baseline, 1st and 2nd visit in children exposed
to lockdown in the total sample analyzed by repeated measures ANOVA, pairwise comparisons adjusted by Bonferroni method. B BMI z-score
at baseline, 1st and 2nd visit in children exposed to lockdown in girls and boys analyzed by two-way mixed ANOVA, pairwise comparisons
adjusted by Bonferroni method. C Proportion of children with overweight or obesity in the total sample and stratified by sex, analyzed by Chi-
squared test for trend. D Proportion of children with obesity in the total sample and stratified by sex analyzed by Chi-squared test for trend. In
all cases ****p < 0.001, *p < 0.05.
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was reported that more physical activity and less sedentary time
[45], especially screen use [46], are associated with increased
HRQoL in children and adolescents. Parents of children with pre-
existing OW/OB reported a reduced quality of life, that was not
self-perceived by the children. Although we could not assess
HRQoL at baseline, physical and psychosocial scores improved as
lockdown measurements were eased.
Weight gain is closely related to habits such as exercise and

diet. During strict lockdown, increased weight gain was con-
comitant to sedentary behaviors, as reported by others [9–11], and
not to consumption of unhealthy foods. When lockdown
measurements were eased, weight gain continued to increase in
boys, although sedentary behaviors decreased and HRQoL

improved, indicating the long-lasting effects of lockdown on
body weight. Although no differences were observed in lifestyle
changes between boys and girls, previous results from our group
show that during lockdown boys spent more time playing screen
and online games (p < 0.001 vs girls) [7], in line with reports in
Spanish children of greater risk of inadequate physical activity
frequency and use of TV and electronic devices in boys [9].
Besides, school exerts a protective influence on children’s

sedentary behaviors and weight status [17–19], as children
engage in behaviors that lead to increased weight gain when
they are not in school [47]. Therefore, school closure for such an
extended time may have negative impact on children’s behaviors
and consequently weight gain. Prolonged weight gain was
previously observed in children after natural disasters: in Japan,
elevated BMI was reported 1.5 years after the Great East Japan
Earthquake [33, 48]. Besides, the reversion of childhood obesity
needs a long follow-up period: multidisciplinary treatment
programs can take up to five years to reach a significant weight
loss [49].

Table 2. Lifestyle changes.

1st visit 2nd visit

(vs
baseline)

(vs
1st visit)

p-
value

Fruit intake 0.074

No 3 (3%) 0 (0%)

Less 18 (19%) 9 (9%)

The same 40 (42%) 47 (49%)

More 35 (36%) 40 (42%)

Vegetables intake 0.005

No 8 (8%) 2 (2%)

Less 25 (26%) 12 (13%)

The same 41 (43%) 43 (45%)

More 22 (23%) 39 (41%)

Snacks intake 0.207

More 15 (16%) 6 (6%)

The same 27 (28%) 32 (33%)

Less 39 (41%) 44 (46%)

No 15 (15%) 14 (15%)

Sweetened
beverages intake

0.019

More 20 (21%) 6 (6%)

The same 27 (28%) 27 (28%)

Less 35 (36%) 41 (43%)

No 14 (15%) 22 (23%)

Sweets intake 0.060

More 13 (14%) 15 (16%)

The same 21 (22%) 31 (33%)

Less 44 (46%) 43 (45%)

No 17 (18%) 6 (6%)

Physical activity <0.001

Less 56 (59%) 13 (14%)

The same 13 (14%) 23 (24%)

More 26 (27%) 59 (62%)

Sleeping 0.003

Less 12 (13%) 26 (27%)

The same 39 (41%) 45 (47%)

More 44 (46%) 24 (25%)

Screen hours (leisure) <0.001

More 55 (58%) 20 (21%)

The same 20 (21%) 24 (25%)

Less 20 (21%) 51 (54%)

Data are presented as frequency counts (percentages) (Fisher exact test).

Table 3. PedsQL scores in children exposed to lockdown stratified
by HHS.

Low HHS (N= 80) High HHS (N= 43) p-
value

PedsQL Score - First visit

Child

Physical 73.4 (62.5, 85.2) 78.1 (68.8, 93.8) 0.031

Psychosocial 72.7 (56.3, 86.4) 81.8 (70.5, 88.6) 0.043

Total 72.6 (59.2, 84.2) 79.0 (71.7, 89.5) 0.011

Parent

Physical 88.4 (75.0, 93.8) 90.6 (84.4, 98.4) 0.140

Psychosocial 81.8 (72.7, 90.9) 86.4 (80.7, 93.2) 0.065

Total 84.2 (74.4, 89.5) 89.5 (80.3, 94.1) 0.040

PedsQL Score - Second visit

Child

Physical 81.3 (75.0, 93.8) 92.2 (81.3, 93.8) 0.022

Psychosocial 87.5 (75.4, 96.7) 93.3 (78.8, 96.7) 0.172

Total 85.9 (76.1, 91.3) 89.7 (82.9, 97.3) 0.043

Parent

Physical 87.5 (78.1, 96.9) 93.8 (82.8, 99.2) 0.195

Psychosocial 90.0 (78.8, 97.9) 94.2 (80.4, 96.7) 0.597

Total 88.3 (80.4; 95.4) 92.2 (83.2; 95.7) 0.264

PedsQL Pediatric Quality of Life Inventory, HHS Healthy Habits Score. Data
are presented as median (IQR). Statistical analysis was performed by Mann-
Whitney test.

Table 4. PedsQL scores in children exposed to lockdown at first and
second visits.

First visit (N= 91) Second visit
(N= 91)

p-
value

Child

Physical 75.0 (62.5, 93.8) 85.9 (77.3, 93.8) <0.001

Psychosocial 79.6 (59.1, 86.4) 90.0 (76.7, 96.7) <0.001

Total 77.0 (63.2, 87.2) 88.0 (78.3, 93.5) <0.001

Parent

Physical 90.6 (77.3, 96.9) 90.6 (80.6, 96.9) 0.179

Psychosocial 84.1 (75.0, 90.9) 90.0 (80.0, 96.7) 0.001

Total 85.5 (77.6, 92.1) 89.1 (82.6, 95.7) 0.009

PedsQL Pediatric Quality of Life Inventory, HHS Healthy Habits Score. Data
are presented as median (IQR). Statistical analysis was performed by
Wilcoxon signed rank test.
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This study has several limitations. It was conducted on a small
sample and only 6- to 9-year-old children were included, who
were likely most impacted by school closures and vulnerable to
weight changes [22, 23]. Hence, caution must be exercised when
interpreting evidence from other populations. Besides, lifestyle
changes were parent-reported, and may provide less information
than child reports, and changes in the long term could be difficult
to remember. Also, lifestyle aspects were reported as changes vs.
before lockdown, which limits data collection about time
dedicated to physical activity and screen use. Despite these
limitations, our work adds knowledge to previous studies about
short-term consequences of lockdown.
We can conclude that pandemic lockdown increased weight

gain and proportion of obesity in children, especially in boys and
in those with pre-existing OW/OB. Weight gain continued to
increase in boys when lockdown measurements were eased,
although sedentary behaviors decreased and HRQoL improved,
indicating that the effects of pandemic lockdown could be difficult
to reverse. Tackling childhood obesity after the pandemic will not
be easy and might require decades to fully reverse current trends.
Governments, schools, and families should be encouraged to
make efforts not only to prevent childhood obesity but also to
ameliorate the effects of pandemic lockdown supporting healthy
lifestyle choices.

DATA AVAILABILITY
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