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Objectives: Determine whether the negative impact of the COVID-19 pandemic on
weight gain trajectories among children attending well-child visits in New York City
persisted after the public health restrictions were reduced.

Study Design: Multicenter retrospective chart review study of 7150 children aged 3-
19 years seen for well-child care between 1 January 2018 and 4 December 2021 in the
NYC Health and Hospitals system. Primary outcome was the difference in annual
change of modified body mass index z-score (mBMIz) between the pre-pandemic and
early- and late-pandemic periods. The mBMIz allows for tracking of a greater range of
BMI values than the traditional BMI z-score. The secondary outcome was odds of over-
weight, obesity, or severe obesity. Multivariable analyses were conducted with each
outcome as the dependent variable, and year, age category, sex, race/ethnicity, insur-
ance status, NYC borough, and baseline weight category as independent variables.
Results: The difference in annual mBMIz change for pre-pandemic to early-pan-
demic = 0.18 (95% confidence interval [Cl]: 0.15, 0.20) and for pre-pandemic to late-
pandemic = 0.04 (95% Cl: 0.01, 0.06). There was a statistically significant interaction
between period and baseline weight category. Those with severe obesity at baseline
had the greatest mBMIz increase during both pandemic periods and those with under-
weight at baseline had the lowest mBMIz increase during both pandemic periods.
Conclusion: In NYC, the worsening mBMIz trajectories for children associated with
COVID-19 restrictions did not reverse by 2021. Decisions about continuing restric-
tions, such as school closures, should carefully weigh the negative health impact of

these policies.
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1 | INTRODUCTION

New York City (NYC) was an early epicentre of coronavirus disease
2019 (COVID-19) and closures of schools,! non-essential businesses,
playgrounds, and other recreational facilities were implemented in
March 2020.2 After 3 months, partial reopening began,® but public
schools relied on remote or hybrid learning platforms with extracurric-
ular activities suspended through the summer of 2020 and the entire
2020-2021 school year.* Although schools reopened for the 2021-
2022 school year, ongoing waves of new cases raise concerns about
whether or not to consider closing schools again.

Understanding the full health impact of the restrictions during the
COVID-19 pandemic is critical for policy makers.>® Studies suggest
that health behaviours are poorer in children during times when they
are not in school because they have fewer opportunities for healthy
eating and physical activities.””? Research on the impact of pandemic

10,11

closures shows students had reduced physical activity and

12715 raising concerns

increased consumption of unhealthy foods,
about the childhood obesity epidemic.*°
Several studies examined pandemic-related changes in body

16-18 and

mass index (BMI) trajectories for children and adolescents,
three patterns are emerging.'? First, these studies consistently show
that American children tended to gain excessive weight during the
pandemic.1®"?? Second, the impact of the pandemic on weight gain
differed by sociodemographic characteristics, especially race/ethnic-
ity, age, and gender.® Finally, pandemic BMI trajectories may differ
by pre-pandemic weight category, with those who were in the high-
est weight categories experiencing the greatest BMI acceleration
during the pandemic.'®'”1” However, it was anticipated that, as
schools and other facilities reopened, these patterns would be
reversed.

The current study explored the impact of early (2020) and late
(2021) COVID-19 pandemic-related activity restrictions on modified
BMI z-score (mBMIz) trajectories of patients aged 3-19 years, who
received healthcare from a NYC public safety-net hospital system
through December 2021. We also examined whether the odds of hav-
ing overweight, obesity, or severe obesity were increased during the
early-pandemic and late-pandemic relative to the pre-pandemic
period (2018-2019). Finally, we explored whether sociodemographic
factors including baseline weight category, age category, sex, race/
ethnicity, and insurance status modified the effect of the early- and
late-pandemic periods on these outcomes.

2 | METHODS

2.1 | Study design and sample

This is a multicenter, retrospective chart review study of children and
adolescents aged 3-19 years who received well-child care at NYC
Health and Hospitals (NYCHHC) between 1 January 2018 and
4 December 2021. NYCHHC is a public safety-net hospital system

serving over 1 million New Yorkers yearly in over 70 locations across

the city's five boroughs. The Biomedical Research Alliance of New
York Institutional Review Board approved the study.

We identified patients using electronic health records (EHR) from
32 NYCHHC paediatric ambulatory care facilities. The study sample
included all paediatric patients who attended an annual well-child visit
with height and weight data recorded at a NYCHHC ambulatory care
facility 13 June to 31 December 2020, and who had attended similar
well-child visits in each of the previous 2 years. We also followed-up
patients who had a well-child visit in 2021.

Well-child visits were identified using the International Classifica-
tion of Diseases, tenth revision (ICD-10) diagnoses (ICD-10 codes
Z00.121 and Z00.129). In some cases, more than one visit in a year
was coded as a well-child visit. The last well-child visit in any calendar
year was used in the current analysis.

A total of 10 702 children had eligible visits in 2018, 2019, and
2020. We excluded 2383 children with chronic health conditions that
affect baseline adiposity (Cushing's Syndrome, ICD-10 E24.0 to
E24.9; hypothyroidism, ICD-10 E03.0 to E03.9; hyperthyroidism, ICD-
10 EO05.0 to E05.9; cancer, ICD-10, C80.1; inflammatory bowel dis-
ease, ICD-10 K51. 90; celiac disease ICD-10 K90.0; eating disorders
ICD-10 F50.0 to F50.9; and psychiatric disorders ICD-10 FO1 to
F99).2° We also excluded 65 children whose BMlIs were extremely
high or extremely low, likely indicating errors in recording either
height or weight, and 1119 children whose height measures decrease
from 1 year to the next (15 fit both those criteria). Since we could not
validate height and weight records in EHR database with any external
source, we conservatively report on the analyses that excluded all
1169 children with non-physiologic height or weight data. The final
analysis sample comprised 7150 patients. Of these patients, 4554
(63.6%) had a well-child visit in 2021.

2.2 | Study measures

Data were extracted from each well-child visit including: date of
visit, age in months, height in cm, weight in kg, sex (male and female),
insurance status, borough of residence, and, when available, zone
improvement plan (ZIP) code of residence. BMI was calculated using
recorded height and weight (weight in kg/height in m?), age and sex
using a SAS program and 2000 Centers for Disease Control and Pre-
vention (CDC) growth charts for the United States,?*?2 as well as
BMI percentile, BMI z-score, and mBMIz. The main outcome for the
current study was based on mBMlIz. The BMI z-score is a measure of
relative weight, adjusted for age and sex, using the U.S. population
as the standard reference group.2® The mBMiIz is similar to the BMI
z-score, except it is calculated based on a fixed standard deviation,
which makes it more useful in populations that include people with
extreme BMIs for age.?* 28 The BMI is expressed relative to the
median BMI in units of % the distance between —2 and +2
z scores.?2 This measure is commonly used for comparisons of
weight across group and monitoring trajectories over time.24-2628:29
The mBMIz scores were calculated using the SAS program for the
CDC growth charts.??
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The main outcome measure was annual change in mBMlIz, which
we calculated for three time periods: change during the pre-pandemic
(2018-2019), early-pandemic (2019-2020), and
(2020-2021) periods. To calculate this measure, we calculated mBMIz
for each of the four visits (2018, 2019, 2020, and 2021) and then cal-
culated the difference for the visits associated with each of the three

late-pandemic

periods. Because the time period between visits for each child dif-
fered, we followed the procedure described by Cheng et al.?’ and
divided the difference in mBMIz scores by the number of months
between visits, then multiplied this by 12 to obtain an average annual
change in mBMIz for each period.

The secondary outcome measure was a binary measure calculated
for each of the 4 years: having overweight, obesity, or severe obesity
versus having underweight or normal weight as defined by Barlow

et al.%°

and derived from BMI percentiles. Overweight was defined as
having a BMI percentile between 85% and 94.9%; obesity was
between 95% and 98.9%; and severe obesity was greater than 99%,
while underweight was defined as having a BMI percentile less than

5% and normal weight was between 5% and 84.9%.

23 | Covariates

Sociodemographic variables used in these analyses included continu-
ous age in years, age group (under 5 years, 5 to less than 8 years, 8 to
less than 15 years, and 15 years or older), sex (male or female),
race/ethnicity (Hispanic, non-Hispanic Black, non-Hispanic White,
non-Hispanic Asian, non-Hispanic Native Hawaiian/Pacific Islander),
insurance (governmental, commercial, other, and no insurance/no data),
and residential NYC borough. ZIP code data were matched with 2019
American Community Survey data to obtain ZIP code level median
household income.®! ZIP code data were also matched with an online
NYC Department of Health and Mental Hygiene COVID database®? to
obtain ZIP code level COVID-19 death rates through August 2020.
Residential ZIP codes were categorized as having a high COVID-19
death rate if the rate was greater than the NYC ZIP code median.

2.4 | Dataanalyses

We first describe the sociodemographic and clinical data using fre-
quencies and percentages calculated for categorical data, and means
and standard deviations or medians and interquartile range calculated
for continuous data. We then report on weight, BMI, BMI percentile,
BMI z-score, and mBMIz for each year, as well as annual change in
mBMIz in the pre-pandemic (2018-2019), the early-pandemic (2019-
2020), and the late-pandemic periods (2020-2021). We conducted
linear regression analyses using generalized estimating equations to
tests for the statistical significance of annual change in mBMiIz
differences for each of the two pandemic periods compared with the
pre-pandemic period. In these analyses, annual change in the mBMlIz
associated with each period was the dependent variable and inde-

pendent variables included period (pre-pandemic, early-pandemic,

all &:
OBESITY

late-pandemic), age category, sex, race/ethnicity, insurance status,
and baseline (2018) weight category. The coefficients associated with
each period can be interpreted as the difference in the period-level
increase or decrease in mBMIz between the pre-pandemic period and
that period, adjusting for other characteristics. Subsequent analyses
tested for the statistical significance of the differences in the
observed change by baseline (2018) weight category by including an
interaction term for period by baseline weight category.

Analyses were first conducted in the full sample (N = 7150),
examining the difference in mBMIz for the early-pandemic period, and
then repeated in the subsample that had 2021 data (N = 4554) to
include examination of the differences in mBMIz for both early- and
late-pandemic periods. The coefficients associated with the early-
pandemic period and each demographic characteristic for the full sam-
ple (N = 7150) and subsample (N = 4554) were essentially the same,
so we present data for the full model except when reporting on the
late-pandemic period. Finally, the above analyses were repeated with
having overweight, obesity, or severe obesity versus having under-
weight or normal weight for each year as the dependent variable.
Logistic regression analyses using generalized estimating equations
were conducted, and the resulting exponentiated coefficients associ-
ated with 2019, 2020, and 2021 can be interpreted as odds ratios
(ORs) of odds of being in the overweight, obesity, or severe obesity
weight category in that year relative to 2018.

3 | RESULTS

The mean age of the 7150 children in our sample was 8.3 years (stan-
dard deviation = 3.3). About half (47.7%) of the children were female,
and most were Hispanic (37.9%) or non-Hispanic Black (36.6%). Most
children in our sample had government insurance (83.8%). All five bor-
oughs were represented. Only 65 children (0.9%) resided outside of
the NYC area, which included Westchester, Pennsylvania, and New
Jersey (data not included). The median household income was
$40 449. Of those living in NYC, 76% resided in a ZIP code with a
COVID-19 death rate higher than the NYC mean rate. At baseline
(2018), the majority were in the normal weight category (53.2%),
288 (4.0%) were in the underweight category, and the rest were in
overweight (N = 1227, 17.2%), obesity (N = 1323, 18.5%), or severe
obesity (N = 505, 7.1%) categories (Table 1).

Table 2 shows the mean weight, BMI, BMI percentile, mBMlz,
months of observation, and the proportion of the sample with over-
weight, obesity or severe obesity in each year. Weight, BMI, BMI per-
centile, mBMIz and the proportion of the sample with overweight,
obesity, and severe obesity weight status all increased over time, with
the greatest increase occurring during in the early-pandemic period
(Table 2).

The mean annual changes in mBMIz in the pre-pandemic, early-
pandemic, and late-pandemic periods were 0.02 (standard devia-
tion = 0.7776), 0.19 (standard deviation = 0.50), and 0.06 (standard
deviation = 0.57), respectively. This pattern differed by baseline (2018)
weight category. During the pre-pandemic period (2018-2019), the
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TABLE 1 Demographic and clinical characteristics of 7150
children and adolescents who had well-child visits each year between
2018 and 2021 in New York City

Characteristic N (percent of 7150)
Age group
Less than 5 years 1308 (18.3)
5 to less than 8 years 2104 (29.4)
8 to less than 15 years 3537 (49.3)
15-18 years 211 (3.0)
Age in years at baseline (mean, standard 8.3(3.3)
deviation)
Female sex 3409 (47.7)
Race/ethnicity
Hispanic 2713 (37.9)
Non-Hispanic Black 2615 (36.6)
Non-Hispanic Asian 300 (4.2)
Non-Hispanic white 66 (0.9)
Non-Hispanic Native Hawaiian/Pacific 26 (0.4)
Islander
Missing 1430 (20.0)
Insurance
Government 5989 (83.8)
Commercial 869 (12.2)
Other 99 (1.4)
Missing/none 193(2.7)
New York City borough
Bronx 2953 (41.3)
Brooklyn 2071 (29.0)
Manhattan 1177 (16.5)
Queens 860 (12.0)
Staten Island 24 (0.3)
Not residing in New York City 65 (0.9)

Median household income for
ZIP code (25th, 75th percentile)®

40 449 (28 760, 52 409)

Number of children residing in a 5468 (76.5)
ZIP code with high COVID death rate”

BMI category in 2018
Underweight 288 (4.0)
Normal 3807 (53.2)
Overweight 1227 (17.2)
Obesity 1323 (18.5)
Severe obesity 505 (7.1)

Abbreviations: BMI, body mass index (calculated as weight in kg divided
by height in m?).

N =7122.

bZIP code confirmed death rate greater than NYC median 372.4

(N =7073).

mean annual mBMIz change showed improvement for all categories,
except those in the normal weight category. Those in the underweight

category gained weight on average (mean annual mBMIz change = 0.37,

TABLE 2 Weight, BMI, BMI percentile and modified BMI z-score
between 2018 and 2021 in New York City

Mean (standard  Percent increase from

Characteristic deviation) previous year (%)
Weight (kg)

2018 34.67 (17.44)

2019 38.95(18.8) 12.3

2020 45.86 (20.87) 17.7

2021 48.85 (21.05) 6.5
BMI

2018 19.16 (4.63)

2019 19.80 (4.96) 3.3

2020 21.36 (5.60) 7.9

2021 21.90 (5.74) 25
BMI percentile

2018 67.61 (30.87)

2019 68.72 (30.52) 1.6

2020 73.42(29.01) 6.8

2021 74.26 (28.95) 11
BMI z-score

(modified)

2018 0.65(1.42)

2019 0.67 (1.39) 3.1

2020 0.90 (1.42) 343

2021 0.94 (1.43) 44
Months of observation

Pre-pandemic 11.33(3.70)

(2018-2019)
Pandemic (2019- 14.27 (3.24)
2020)
Recent (2020- 10.46 (2.54)

2021) (N = 4554)

Overweight, obesity, N (percent of

or severe obesity total)

2018 3055 (42.7)
2019 3226 (45.1)
2020 3729 (52.2)
2021 2460 (54.0)

Abbreviations: BMI, body mass index (calculated as weight in kg divided
by height in m?). N = 7150 for 2018, 2019, 2020; N = 4554 for 2021.

SD = 1.02). Those in the overweight, obese, and extremely obese cate-
gories remained stable or lost weight on average (overweight mean
change = —0.00, SD = 0.56; obese mean change = —0.08, SD = 0.62;
extremely obese change = —0.36, SD = 1.29). Those in the normal
weight category also gained weight on average (mean change = 0.08,
SD = 0.75).

During the early-pandemic period (2019-2020), the mean annual
mBMIz change showed deterioration for all baseline (2018) weight
categories. The mean annual mBMIz for the underweight category

indicated a smaller weight gain than in the pre-pandemic period (mean



MILLER ET AL.

GREE 1L E YL e

Group
-~ 1 =Underweight

-&- 2=Normal

b 0.4

;.:.

g
® 2 0.3
— <
i a0
® ES
N & 0.21
— o
= g
i) g
o -
2 o
&
o
= 0.0
c
> =g
= 2 -0.14 ’
© - %
< ¢
o & p
b— © /
© & |
g ’Q_(J -0.2 //
[ = -] ’
< 2 i

& L

g -0.3 /

(a] m’

A 4

~®- 3= QOverweight
4+ 4=0bese
-& 5 =Severely Obese

Pre-pandemic Early pandemic

FIGURE 1
annual mBMIz during the pre-pandemic, early-pandemic and late-pandemic
change in annual mBMlz, positive numbers represent increasing adiposity, a

change = 0.30, SD = 0.72). All of the other categories had weight gain
(normal weight mean change = 0.22, SD = 0.50); overweight mean
change = 0.17, SD = 0.44; obese mean change = 0.15, SD = 0.46;
extremely obese change = 0.08, SD = 0.57). The increase in the nor-
mal weight category during the early-pandemic period exceeded the
observed increase during the pre-pandemic period.

During the late-pandemic period (2020-2021), the mean annual
mBMIz change for all categories except the underweight category,
showed improvement relative to the early-pandemic period. How-
ever, for overweight, obese and extremely obese categories, the
observed change during this period did not return to the observed
change during the pre-pandemic period (overweight mean
change = 0.09, SD = 0.53; obese mean change = 0.03, SD = 0.53;
extremely obese change = —0.04, SD = 0.71). The normal weight
category showed improvement in mBMIz relative to both the early-
pandemic period and the pre-pandemic period (mean change = 0.07,
SD = 0.57). The underweight category had a smaller weight gain
than in both the early-pandemic and pre-pandemic periods (under-
weight mean change = 0.05, SD = 0.72). Figure 1 illustrates these
patterns.

Multivariable analyses that adjusted for age category, sex, race/
ethnicity, insurance status, and baseline (2018) weight category
showed that the mean difference between early-pandemic period
change and the pre-pandemic change was 0.18 (95% confidence
interval [Cl]: 0.15, 0.20). The mean difference between the late-
pandemic period change versus pre-pandemic change was 0.04 (95%
Cl: 0.01, 0.06). There was a significant interaction effect of period by
baseline weight category (p < 0.05).

Late pandemic

Change in annual mBMIz during the pre-pandemic, early-pandemic and late-pandemic periods by 2018 BMI category. Change in

periods by 2018 BMI category. The 0 on the Y-axis represents no
nd negative numbers represent decreasing adiposity

Finally, multivariable analyses with odds of having overweight,
obesity, or severe obesity as the dependent variable, confirmed the
above patterns. The OR for the baseline period (2019 relative to
2018) was 1.11 (95% Cl: 1.07, 1.14), 1.48 (95% Cl: 1.42, 1.54) for the
early-pandemic period (2020 relative to 2018), and 1.58 (95% ClI:
1.49, 1.67) for the late-pandemic period (2021 relative to 2018).

4 | DISCUSSION
The findings from this large sample of children and adolescents from a
NYC public hospital system, the epicentre of the first wave of
COVID-19 in the United States, demonstrated an accelerated rate of
excess weight gain during the early-pandemic (through 2020) com-
pared with baseline and, for the first time, persistence of these
unhealthy trends into the late-pandemic (through 2021), although of a
smaller magnitude. The mean annual mBMIz in the sample was rela-
tively unchanged in the pre-pandemic years (mBMIz = 0.65 in 2018
and mBMIz = 0.67 in 2019), increased to 0.90 in 2020 and to 0.94 in
2021. This corresponds to an increase in the mean BMI percentile of
the sample from 69th to 73rd percentile in just 1 year and a subse-
quent increase to the 74th percentile in the last year. Furthermore,
during the early-pandemic, children and adolescents were 1.48 times
more likely to have overweight, obesity or severe obesity compared
with their pre-pandemic (2018) weight, and in late-pandemic this rose
to 1.58 times more likely compared to baseline.

These findings reinforce and expand on published studies of
children and adolescents during the first year of the COVID-19
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pandemic that found increased weight gain associated with the
pandemic.67173% Accelerated weight gain during the early-pandemic
period was present for children and adolescents with normal weight,
overweight, and obesity at baseline but was greatest for those with
severe obesity. No studies to date have followed weight trajectories
into the late-pandemic through 2021, and our study showed that while
weight gain persisted at a lower magnitude, the odds of having over-
weight, obesity, and severe obesity weight status continued to increase.

This study adds to the growing evidence of an alarming and sus-
tained worsening of childhood obesity secondary to the COVID-19
pandemic that has public health implications. Policies to close the
schools were made for safety reasons (to prevent the ongoing spread
of the illness), but are likely to be associated with unintended conse-
guences including worsening weight changes. It is increasingly clear
that children who were at most risk prior to the pandemic have suf-
fered the worst consequences of the shutdowns in regards to their
cardiometabolic health in addition to learning loss and psychological
distress.>*> Since improvement in weight in children and adolescents
has historically proven to be difficult, this trend is alarming. The find-
ings from 2021 show that a partial “return to normal” might not
quickly ameliorate the problem. Partial return to normal in late-
pandemic NYC meant that while most businesses have been allowed
to reopen, most public and charter school children continued to
attend school remotely without the benefit of organized afterschool
and other activities. Targeted interventions may be necessary to fully
address the consequences of decreased access to healthy food and
increased sedentary time during the pandemic. Specifically, it stands
to reason that in order to reverse the trends post-pandemic, public
health needs to focus on doing exactly the reverse of a lockdown—
increasing availability of healthy food, increasing in-school and after-
school activities and exercise and minimizing screen time. Perhaps
after the pandemic schools may consider adding more recess and
physical activity time in the day. Furthermore, decisions to close
schools again in the future should both balance these negative health
consequences for children and adolescents and perhaps policy makers
might consider implementing prevention strategies in the event future
closures are needed.

Our study additionally showed that there was a relatively smaller
weight gain during the early- and late-pandemic periods for children
and adolescents who had underweight at baseline, indicating a
decrease in catch-up growth in this sub-group compared to the
2018-2019 years. A possible explanation for this is increased food
insecurity during the COVID-19 pandemic. Feeding America projected
an increase of 17 million Americans becoming food insecure in
2020% and Niles et al.*” found a 32.3% increase in household food
insecurity with 35.5% of households classified as newly food insecure.
Pre-pandemic, nearly, 35 million children received free meals in
schools daily, and despite the attempts to still provide meals, many
families ended up forgoing this vital assistance.*® An additional factor
may be that the underweight group may include many children with
medical and developmental disabilities such as cerebral palsy or
autism who normally receive school based services,®” which they had

to forgo during school closures. It is possible that their weight gain

suffered because they were missing a large component of their care.
The association between food insecurity with undernutrition and stunt-
ing in children and adolescents is well-established.*° In this study, the
underweight category was the only one to experience further deterio-
ration in 2021, raising the spectre that more children are food insecure
in late-pandemic as family's resources become exhausted. Paradoxi-
cally, food insecurity has also been associated with paediatric obesity
and may play a role in this study's findings of worsening obesity among
those already suffering from overweight.** Food insecurity was not
measured in this study and further research is required to understand
the relationship between the observed trends and food insecurity.

A limitation of this study is that children who did not have data for
at least 3 years of the study period were excluded, and 2021 data were
only available for about two-thirds of participants. It is possible that
these children not included in the analysis exhibit a different pattern of
weight gain and deserve further study. Another limitation is that our
retrospective study was based solely on EHR data and 1169 children
were excluded likely due to measurement or input errors in the EHR.
The reasons for accelerating mBMIz trajectories during lockdown could
not be identified and developing strategies to reverse these trends may
require a deeper understanding of the underlying etiologies. There may
be value in examining whether comorbidities affect these finding and
whether we see a change in clinical and laboratory abnormalities such
as prediabetes, transaminitis, and hypertension.

The major strength of this study is its large sample size. The data
are based on objectively measured and recorded anthropometric mea-
sures. In addition, the study outcomes were tracked from 2018 to
2021 and is the first study to date to include 2021 data. This study,
while having a smaller population than some of the others,'¢? fol-
lowed a population of children and adolescents that experienced the
pandemic under similar circumstances—living in small, urban apart-
ments without private outdoor space,? attending schools in a district
that had the same policies for all students,*® living in a city that had

strong mitigation policies and mandates.**

5 | CONCLUSION

Among a cohort of children and adolescents attending well-child visits
within a public hospital system in NYC, social distancing measures
implemented during the COVID-19 pandemic were associated with
worsening mBMIz trajectories. Although the rate of unhealthy weight
gain slowed in the late-pandemic period, excessive weight gain per-
sisted for children and adolescents with overweight, obesity, and
severe obesity while catch-up weight gain decreased further in chil-
dren in the underweight category. We have to grapple with and
reverse the unintended consequences of public health measures that
inflicted harm on children by developing interventions that will arrest
and reverse these trends.
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