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ABSTRACT Background: Recent guidelines have emphasized the im-

portance of the diagnosis and treatment of obesity in all
healthcare settings. However, obesity rarely appears as a
chronic diagnosis during hospitalization, and there are few
reports of targeted interventions.
Objectives: To assess obesity-related diagnoses and inter-
ventions during pediatric acute hospitalization.
Methods: A retrospective cohort study was conducted in a pe-
diatric ward. Hospitalization records of all patients aged 2-18
years were retrieved during a 30-month period. Weight percen-
tile for patient age was calculated using the U.S. Centers for
Disease Control and Prevention (CDC) age- and sex-adjusted
charts. Patients with a weight-percentile-for-age of > 95% were
classified as suspected obesity. The characteristics of obesi-
ty-diagnosed patients were compared to obesity-overlooked
patients.
Results: Of the hospitalized patients, 245/2827 (8.6%) had
weight-percentile-for-age of > 95%. Of these, 91/245 (37.4%)
had obesity-related references in their medical record;
65/245 (26.5%) had a mean body mass index of 97.66% * 2.6.
Only 38/245 (15.5%) were diagnosed with obesity; weight-re-
lated recommendations only appeared in the discharge let-
ter for 44/245 (17.9%). Multivariate analysis indicated that
obesity was significantly more overlooked in preschoolers
than in adolescents (adjusted odds ratio [OR] 11.78, 95%
confidence interval [95%Cl] 4.71-29.42), P < 0.001) and in
patients, regardless of age, whose chief complaint was not
abdominal (OR 7.7, 95%Cl 1.92-30.8, P= 0.004).
Conclusions: Low rates of obesity-related diagnoses during pe-
diatric acute hospitalization, especially in younger patients, are
frequent. Pediatric staff should note obesity in patients and be
trained in non-stigmatizing intervention during hospitalization.
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hildhood obesity is on the rise in both developed

and developing countries [1]. Children with obesi-
ty are at increased risk of becoming adults with obesi-
ty and experiencing its associated co-morbidities such
as metabolic syndrome, type 2 diabetes, cardiovascular
complications, and psychosocial challenges [2,3]. These
risks underscore the importance of early identification
and intervention.

Despite extensive research and the vast number of
published screening and treatment guidelines, pediatric
obesity remains a major global and national health bur-
den [4,5]. In the United States, an estimated 16.1% of all
children and adolescents aged 2 to19 years were diag-
nosed with overweight and 19.3% with obesity in 2020
[6]. Although official nationwide body mass index (BMI)
calculations in Israel are not consistently updated, the
most recent data as presented in Knesset Health Commit-
tee sessions suggest worrisome trends: roughly 20% to
30% of all Israeli children and adolescents are estimated
to be at or above the obesity threshold, and nearly 60% of
adults have overweight or obesity. These figures, derived
from committee presentations in 2023 and 2025, high-
light the urgent need for improved detection and docu-
mentation efforts in pediatric settings [7,8].

Obesity is typically assessed using BMI, with obesity
defined as an age- and sex-adjusted BMI > 95th percen-
tile [2]. However, the BMI calculation includes height,
which is not routinely measured in pediatric settings, and
in particular during inpatient care. As a result, alterna-
tive measures such as weight-for-age percentiles tend
to be used in research as a proxy to identify children at
high risk of obesity [9]. A previous study indicated that
a weight-for-age percentile cutoff of > 90% achieved a
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sensitivity of 94.3% and a negative predictive value of
98.6% for detecting obesity [9].

Clinical directives such as the authoritative 2023
American Academy of Pediatrics (AAP) obesity guide-
line emphasize the need for early and proactive screen-
ing and intervention across all healthcare settings,
including acute and inpatient environments [2]. Hospi-
talization may thus constitute a missed opportunity to
identify undiagnosed obesity and initiate management,
particularly in children not previously assessed or treat-
ed in the community [10].

Several studies have examined obesity diagnoses in
outpatient and emergency care, but there is scant data
from pediatric inpatient settings. A recent Israeli study in
a pediatric emergency department (ED) found that obe-
sity was addressed in fewer than 5% of all visits, with
minimal follow-up or referral [11]. However, comparable
data for general pediatric inpatient wards are lacking.

The goal of the current study was to assess the rates
of obesity diagnoses and interventions in a pediatric in-
patient setting by comparing patients whose obesity was
documented to patients whose obesity was overlooked, to
identify the factors associated with the identification of
obesity during hospitalization. By focusing on a routine
inpatient setting, the findings can shed light on missed
opportunities for diagnosis and care and thus contribute
to better inpatient obesity screening practices.

PATIENTS AND METHOD

A retrospective cohort study was conducted in the pediat-
ric ward of Samson Assuta Ashdod University Hospital in
Israel. Hospitalization records of all patients aged 2 to 18
years who were admitted to the ward were retrieved over a
30-month period. Weight was measured by trained nursing
staff as part of the routine admission procedure. Weight
was recorded within the first 24 hours of hospitalization.
Since BMI is not normally calculated at intake for all pa-
tients, we used the weight-percentile-for-age as a proxy,
based on U.S. Centers for Disease Control and Prevention
(CDC) age- and sex-adjusted charts. In our hospital, the
weight-percentile-for-age is, based on the CDC growth
percentiles [12], is calculated automatically and presented
in the electronic medical records (EMR) as a growth chart.
This information is available to all physicians.

To enhance sensitivity and negative predictive value,
only patients with a weight-percentile-for-age > 95%
were retrospectively categorized as suspected of obesity,
and their medical files were reviewed.

The EMR and discharge summaries were manually
reviewed, using a structured data extraction form and
included anthropometric, demographic, clinical, and lab-
oratory data as well as obesity-related interventions in-
cluding metabolic screening, motivational interviewing,
consultation with a dietician, and weight-related recom-
mendations in the discharge letter.

DEFINITIONS

We divided the groups as follows: pre-school 2 to 5.9
years, school age from 6 to 11.9 years, and adolescents
from 12 to 18 years. Patients suspected of obesity were
defined as patients with a weight-percentile-for-age >
95%. Obesity diagnosed patients were defined as pa-
tients whose medical record made a reference to excess
body weight in the medical history section, on physical
examination including BMI calculation, in documented
medical history at admission or daily medical/nurse’s
follow-up, or in the discharge letter. Overlooked obesi-
ty patients were defined as patients where there was no
reference to excess body weight in the patient EMR but
whose weight-percentile-for-age was > 95%.

STATISTICAL ANALYSIS

A chi-square test was used for categorical variables. Stu-
dent's t-test or a Mann—Whitney nonparametric test was
applied for continuous variables. Independent associa-
tions between risk factors for overlooked obesity were
evaluated using multivariate logistic regression. Based
on data retrieved from the univariate analysis, a multi-
variate logistical regression analysis was used to define
a model of risk of being a patient with overlooked obesi-
ty. Variables that were statistically significant in the uni-
variate analysis as well as other presumed confounding
variables were included in the regression, and a selection
process was applied to determine the significant explana-
tory variables for the model.

Statistical analyses were performed using IBM Statis-
tical Package for the Social Sciences statistics software,
version 26 (SPSS, IBM Corp, Armonk, NY, USA).

This study was approved by the hospital's local ethics
committee.

RESULTS

An overview of the study design, including patient inclu-
sion and subgroup classification, is presented in Figure 1.
Of the 2827 patients in the cohort, 245 (8.6%) were clas-
sified as suspected of obesity based on their weight-for-
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Figure 1. Study design

Hospitalized pediatric patients,
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age percentile > 95%. Among these, 91 (37.4%) had an
obesity-related reference in their medical record (obesity
diagnosed), whereas 154 (62.8%) had no such documen-
tation (overlooked obesity).

Table 1 presents demographic and clinical characteris-
tics of obesity-diagnosed vs. obesity-overlooked patients.
The findings show that older age (mean 12.02 £ 4.06 vs.
8.27+4.85, P<0.001) and a higher weight-percentile-for-
age (mean 98.50 + 1.52 vs. 97.75 + 1.41, P<0.012) were
significantly associated with an obesity diagnosis. Abdom-
inal pain at admission was also associated with an obesity
diagnosis (17/91 [18.7%] vs. 4/154 [2.6%], P < 0.001).
There were no differences in terms of sex, urban vs. rural
address, time of year of hospitalization, or length of stay.

Figure 2 presents the percentages of weight-related
diagnoses and interventions during the hospitalization of
all 245 patients suspected of obesity. Height was mea-
sured in 65/245 (26.5%) that yielded a BMI calculation
(mean BMI-percentile-for-age 97.66 + 2.6). Only 38/245
(15.5%) of the patients received obesity diagnosis in their
hospital record. As shown in the multivariate analysis in
Table 2, obesity was overlooked significantly more in
preschool patients as compared to adolescent patients
(adjusted odds ratio [OR] 11.78, 95% confidence in-
terval [95%CI] 4.71-29.42, P < 0.001). Higher rates of
overlooked obesity were found in patients with a lower

Table 1. Demographic and clinical characteristics of diagnosed versus overlooked

patients

ob?a':.g;f: o) ob(e)‘sliet;l?:ggla) el
Sex (male), n (%) 45 (49.4) 84 (54.5) 0.440
Age, mean years * standard deviation 12.02 £ 4.06 8.27 +4.85 < 0.001
Age group in years, n (%)
Preschool (ages 2-5.9 years) 7(7.7) 68 (44.1) <0001
School (ages 6-11.9 years) 33(36.2) 42 (27.3)
Adolescent (ages 12-18 years) 51 (56.0) 44 (28.6)
Weight-percentile-for-age, mean + SD 98.50 +1.52 97.75 1.4 0.012
Weight-percentile-for-age > 99%, n (%) 43 (47.2) 40 (25.9) <0.001
BMI percentile, n (%)
2 95 % (Obesity) 39 (60] 19(29.2) 0.091
85-94.9 (Overweight) 3.1) 5(7.7)
Season (winter, %) 54 (59 3) 87 (56.5) 0.663
Address (urban, %) 74 (81.3) 115 (74.6) 0.201
Hospitalization duration > 48 hours, n (%) 45 (49.4) 68 (44.1) 0.422
Abdominal pain at admission, n (%) 17 (18.7) 4 (2.6) < 0.001

BMI = body mass index, calculated for 65 children

Figure 2. Percentages of weight-related diagnoses and interventions, of 245 patients

suspected of obesity
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weight-percentile-for-age (OR 0.65, 95%CI 0.52-0.83, P
< 0.001) and in patients with a chief complaint that was
non-abdominal (OR 7.7, 95%CI 1.92-30.8, P < 0.004).

DISCUSSION

Analysis of the EMR of pediatric admissions for acute
illness over a 30-month period showed that obesity re-
ceived little attention on the part of medical staff. Of
all patients suspected retrospectively of obesity based
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Table 2. Multivariate analysis: risk factors for overlooked obesity

0dds ratio 95%}3:’:;2:““ P-value
Age group*
Aoacaed v 11.78 471-2942 | <0.001
iccjg(l):sl_c?e%?g = 1.54 0.79-2.98 0.201
yc\)lfigget percentile 0.65 0.52-0.83 <0001
Elgnq;g?r?tminal chief 7.7 1.92-30.8 0.004

*Preschool (ages 2-5.9), School (ages 6-11.9), Adolescent (ages 12-18)

on their weight-percentile-for-age, only 15.5% had a
formal diagnosis of obesity. BMI was only calculated
for 26.5%, and only 37% had any references related to
obesity in their medical file. These findings are consis-
tent with previous studies indicating documentation of
weight status in only 3.3% to 26% of all pediatric pa-
tients at risk for obesity [10,13-16]. The rates of over-
looked obesity were, however, much lower than report-
ed in another study conducted in a pediatric ED [11].
This result was to be expected, since short visits to the
ED for acute illness and minor trauma may not provide
optimal conditions for discussing obesity or lifestyle
changes. By contrast, we expected that a hospitalization
lasting several days, where the child would be treated
by multiple healthcare professionals, would offer more
opportunities for these discussions with the family and
the child, but the numbers we found were still lower
than predicted.

Physicians most likely overlook pediatric obesity
during hospitalization for acute illness because they do
not have sufficient training in pediatric approaches to
manage obesity, nor do they have time and resource con-
straints in the inpatient setting, which and may be affect-
ed by personal biases [17,18]. This possibility aligns with
other reports describing the hurdles faced by healthcare
providers in general when discussing weight [19], includ-
ing lack of confidence in using appropriate language, and
concerns about potentially undermining the doctor-pa-
tient relationship or discouraging future care-seeking.
This finding underscores the need for improved training
and communication strategies. However, avoiding the
documentation of weight-related diagnoses can impact
future weight management [20].

Our findings revealed higher rates of overlooked
obesity in younger pediatric patients and those with

lower weight percentiles. Similar associations between
age- and weight-percentile categories have been re-
ported before [14,15]. One possible explanation may
be rooted in the erroneous belief by physicians that ad-
dressing weight-related concerns in this group may be
less urgent or necessary. This conclusion runs counter
the latest AAP guidelines that emphasize the importance
of BMI assessment, information on nutrition, and the
encouragement of physical activity in children aged 2
years and older [2].

Children presenting with abdominal pain were more
likely to have obesity included in their diagnoses during
hospitalization. Speculatively, abdominal complaints
may be more readily perceived by physicians as poten-
tially obesity-related (e.g., constipation, gastroesophage-
al reflux), making it feel more appropriate or clinically
justified to raise the issue. In addition, abdominal exam-
inations may draw more attention to body composition
and thus increase the likelihood of recognizing excessive
adiposity.

Unlike a previous study [11], which found that female
patients were more likely to be diagnosed with obesi-
ty, our analysis showed that only a slightly higher but
non-significant proportion of diagnosed patients were
female (50.6% vs. 45.4% overlooked patients).

One limitation of this study relates to its retrospective
nature. Another limitation is that weight-percentile-for-
age is not the gold standard for defining obesity. It is less
accurate than BMI, but simplifies screening for obesi-
ty, since height is normally distributed, but not routine-
ly measured. Gamliel and colleagues [9] found that the
90th weight-percentile-for-age cutoff had high sensitivity
and negative predictive value in identifying obesity and
therefore would have been a good choice of cutoff if the
purpose of the study was to determine rates of obesity.
We used a cutoff of > 95% weight-percentile-for-age to
increase specificity and decrease the possibility of in-
cluding patients with a normal BMI in the analysis, at the
risk of excluding patients with true obesity. The aim of
our study was to determine rates of obesity overlooking,
which is more surprising when the patients have more
pronounced obesity. Using the > 95% weight-for-age per-
centile resulted in a suspicion of obesity in 8.6% of the
patients, which is lower than the expected obesity rate
among hospitalized children and adolescents in general
[6-8,16]. Thus, our data may have underrepresented the
true prevalence of overlooked obesity. Acute illness may
lead to weight loss before or during hospitalization, thus
potentially causing an underestimation of obesity.
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CONCLUSIONS

Diagnoses of obesity and effective interventions are
lacking during hospitalization for acute illness. Medical
staff tend to overlook obesity in younger patients and pa-
tients with non-abdominal complaints. Further research
is needed to specify the proper intervention to enhance
awareness among medical staff of obesity in the inpatient
setting.
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In situ structural mechanism of epothilone-B-induced CNS axon regeneration

To address the intracellular response to injury, Bodakuntla
and co-authors developed an in situ cryo-electron
tomography and cryo-electron microscopy platform to mimic
axonal damage and present the structural mechanism
underlying thalamic axon regeneration induced by the drug
epothilone B. They observed that stabilized microtubules
extend beyond the injury site, generating membrane
tension and driving membrane expansion. Cryo-electron
microscopy reveals the in situ structure of microtubules
at 3.19 A resolution, which engage epothilone B within
the microtubule lattice at the regenerating front. During

repair, tubulin clusters are delivered and incorporated
into polymerizing microtubules at the regenerating site.
These microtubule shoots serve as scaffolds for various
types of vesicles and endoplasmic reticulum, facilitating
the supply of materials necessary for axon repair until
membrane tension normalizes. The authors demonstrated
the unexpected ability of neuronal cells to adjust to strain
induced by epothilone B, which creates homeostatic
imbalances and activates axons to regeneration mode.
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