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Children hospitalized for juvenile arthritis in the United States
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Abstract

Juvenile arthritis (JA) is an autoimmune condition affecting children. We used the 2017 National
Inpatient Sample (NIS) to evaluate the impact of JA in the United States. The admission data were
converted to weighted form and patients between the ages of 0 and 18 (inclusive) were used in
our study. 560 weighted cases were found in 2017. It was more common in females than males
(340 females, 220 males), Whites (235 cases), and Medicaid covered 61.6% of all patients with JA
(345 cases). The total hospital charges were $25,147,389 while the mean length of stay (LOS) was
4.55 days. The highest number of cases was reported in April 2017.
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Introduction

Juvenile arthritis (JA) usually refers to autoimmune
inflammation of joints in children. The most common
subtype of JAis juvenile idiopathic arthritis (JIA). Juvenile
arthritis is believed to affect children of all ages and rac-
es. It presents with swelling, stiffness, and pain of joints.
[t can be worse in the morning. Depending on the sub-
types, other clinical findings can also involve high fever,
rash, and lymphadenopathy [1].

Since there are limited data available on the impact
of JA in the United States, our study aims to provide an
epidemiological perspective on the incidence of JA and
its burden, as well as a comparison with available data
from other countries.

Material and methods
Study design

We used de-identified data from the 2017 National
Inpatient Sample (NIS) provided by the Healthcare Cost
and Utilization Project (HCUP), Agency for Healthcare

Research and Quality, and their multiple partners, to
conduct a retrospective study. The 2017 NIS is one of the
biggest nationally representative databases available for
patients in the United States. It contains diagnosis, hos-
pital, and procedural records, as well as several charac-
teristics of each patient including their age, gender, race,
and insurance form [2].

Identification of sample

All patients of ages 18 and below were retained for
our analysis. International Classification of Diseases,
10t Revision, Clinical Modification (ICD-10-CM) codes for
juvenile arthritis, provided by HCUR was applied to iden-
tify patients hospitalized with a primary diagnosis [2].

Statistical analysis

Following the guidelines set by the provider, the
data were converted to “weighted form” for a national
estimate [2]. The total number of cases and patient vari-
ables such as age, gender, race, insurance form, as well
as distribution in the month of admission were studied.
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Differences among categorical variables were compared
as appropriate using Pearson’s y? tests. All results with
a p-value less than 0.05 were considered statistically
significant.

We also calculated their mean length of stay (LOS)
and hospital charges, and used the Kaiser Family Foun-
dation (KFF) data to estimate the number of patients
with JA admitted per 100,000 children in the United
States in 2017 [3]. Our statistical analysis was execut-
ed via SPSS Statistics, version 26 (IBM Corporation, Ar-
monk, NY).

Results

Between January 1%, 2017 and December 31%t, 2017,
560 weighted cases with a primary discharge code of
juvenile arthritis were recorded among children of ages
18 and less in the United States, with a national inci-
dence of 7.4 cases per 100,000 children.

The condition was more common in females, with
340 cases (60.7%, 12.5 admissions for JA per 100,000
hospitalizations among females), while 220 cases were
found among males (39.3%, 7.9 admissions for JA per
100,000 hospitalizations among males, p < 0.01).

Although a higher number of patients were classified
as Caucasian (235 cases, 44.8%), the incidence among
admissions was higher among Hispanics (12.4 cases of JA
per 100,000 admissions). Medicaid was the most common
insurance, which provided for 345 cases (61.6%) (Table ).

Our study also found that the mean age of pa-
tients hospitalized with a primary diagnosis of JA was
9.22 years (IQR: 5.00-13.75 years). Their mean LOS was
4.55 days (IQR: 2.00-6.00 days).

The mean and total hospital charges were $44,906.05
(IQR: $16,591.28-557,336.83) and $25,147,389 respec-
tively. Our study failed to show any statistically signifi-
cant distribution in terms of ages between the children.
The highest number of cases was recorded during April
in 2017 (Fig. 1) and spring (33.9% in spring, 25% in sum-
mer, 25% in winter, and 16.1% in autumn).

Discussion

Our investigation gives a fresh understanding of the
prevalence of JA among hospitalized children and its
economic burden. The annual incidence rate of JA in the
United States (7.4 cases per 100,000 children) was lower
than several Nordic countries and Sweden (15 cases per
100,000 children and 12.8 cases per 100,000 children) [4],
Canada (17.8 cases per 100,000 children) [5], and India
(48 cases per 100,000 children) [6], but higher than France
(3.1 cases per 100,000 children) [7], Taiwan (4.93 cases per
100,000 children) [8], Singapore (5.8 cases per 100,000
children) [9], and Spain (6.9 cases per 100,000 children)

Table 1. Characteristics of patients aged 0-18 admitted
for juvenile arthritis in the United States

Parameters Number  Number of cases p-value
of cases per 100,000
(%) admissions
Gender <0.01
Male 220 (39.3) 7.9
Female 340 (60.7) 12.5
Race <0.01
Caucasian 235 (44.8) 9.22
African American 75 (14.3) 9.25
Hispanic 130 (24.8) 12.4
Primary expected <0.01
payer form
Medicaid 345 (61.6) 12.7
Private 170 (30.4) 7.1

[10]. The incidence of JA in the United States in previous
studies varied between 4.1 and 11.9 cases per 100,000
based on geographical areas and study designs [11-13].

Berthold et al. [4] proposed that there are several
genetic as well as external factors (climatic and infec-
tious) that can predispose children to a higher risk of JA.
They also found that the incidence varied throughout
Europe, with a “north-south gradient”, where the cases
were higher in the north and started to decrease in more
southerly European populations.

Our study does not allow us to accurately compare
the incidence of JA in different states and counties of the
United States, and we strongly encourage future studies
to consider including it in their analysis.

Beukelman et al. [14] compiled data from several
international registries and studies. We believe that
a similar analysis through different states and counties
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Fig. 1. Cases weighted by National Inpatient
Sample (NIS) discharge weight.
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in the United States can help understand geographical
differences better.

A higher incidence was also found among females
compared to males in the United States, as well as
a higher ethnic risk among Hispanics in our study. While
the difference in risks and prevalence between males and
females for autoimmune conditions is less conspicuous
among children as compared to adults, several studies
have shown a strong predisposition for some autoim-
mune conditions such as JA among female children [15].

Ringold et al. [16] reported a higher number of Cau-
casian children having JIA in their study, and Pelajo
et al. [17] associated Hispanics with a more complicated
outcome and possible disabilities.

The highest number of cases was reported in April
(Spring) in our report, correlating with some studies that
have linked their incidence with a seasonal pattern [18].
However, we believe a bigger study sample over several
years might provide a stronger conclusion for the United
States.

The main shortcoming of our study is the inability to
follow up the patients via the HCUP database and deter-
mine the incidence per subtype of JA.

However, the analysis provides a window of oppor-
tunity for pediatric rheumatologists to further explore
the different missing pieces in the puzzle to fully under-
stand the condition.

Conclusions

The present study found that the incidence rate of
JA was 7.4 cases per 100,000 children, with a higher risk
in females and Hispanics. The incidence rate of JA in the
US is less than that reported in the Scandinavian coun-
tries, and is comparable to other European countries.
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