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Disparities in NMOSD Hospitalization Outcomes: A 5-Year Analysis of the Impact of Sociodemographic Factors On Healthcare Utilization and Charges 

• Neuromyelitis Optica Spectrum Disorder 
(NMOSD) is a rare autoimmune disease, in 
which the immune system attacks nervous 
system cells, mainly resulting in inflammation 
of the optic nerve.1,2,3  This may lead to 
severe vision and movement problems.

• The prevalence of NMOSD was notably 
elevated among different racial groups, with 
the highest rates observed in Blacks 
(12.99/100,000), constituting 27.7% of 
NMOSD patients.1

• In the female population, the prevalence is 
9.48/100,000, with Black and Asian females 
exhibiting 2.65- and 1.94-times higher 
prevalence rates, respectively, compared to 
White females.1

• Total healthcare costs of managing NMOSD 
and relapses are estimated to be about 
$60,500 annually, with a relapse episode 
lasting for 10-15 days. Due to the severe 
impact of the relapses, many relapses may 
require emergency department visits.4

• Limited research has evaluated the impact of 
sociodemographic factors on NMOSD 
hospitalizations.

Background

1. To examine the hospitalization characteristics 
and outcomes [length of stay (LOS), 
hospitalization charges] of NMOSD patients 
across 2016-2020.

2. To determine the impact of social 
determinants of health (age, gender, race, 
income) on NMOSD hospitalization 
outcomes.

Objectives

• We used the Healthcare Cost and Utilization 
Project (HCUP) National Inpatient Sample 
(NIS) database (2016-2020).

• We used International Classification of 
Diseases-10 (ICD-10) codes to identify 
hospitalizations associated with NMOSD 
(ICD10: G36.0). 

• Sociodemographic factors, hospital 
characteristics, and outcomes were pooled 
for analyses. 

• We conducted multivariate analyses adjusted 
for income, region, procedures, and hospital 
characteristics.

• Total charges were subjected to regression 
analysis, with log transformation applied to 
the values for interpretation and statistical 
analysis.

Methods

Results

Length of Stay (Model A; Table 3)
• Age: Each additional year of age is associated with a 

longer stay of approximately 0.023 days (p < 0.05).
• Race: Compared with the reference group (White), 

African American patients have, on average, a longer 
hospital stay by 1.4 days (p < 0.001). 

1. HCUP data which is based on total charges may not 
accurately reflect the actual cost structure related to 
hospital services.

2. HCUP primarily focuses on inpatient care  and hence 
no extrapolation can be made about NMOSD in non-
hospital settings, which will require further study
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Conclusions

• This is the first US study of NMOSD 
hospitalizations over 5 years.

• Disproportionately more women 
(79%) and Blacks (40%) are 
hospitalized due to the higher 
prevalence of the disease in 
women and Black Americans.

• On average, the NMOSD 
hospitalizations were almost twice 
as long as average HCUP 
hospitalizations.

• Furthermore, NMOSD 
hospitalizations were ~50% more 
expensive than an average HCUP 
hospitalization .

• Black patients had significantly 
longer LOS (1 extra day) and 
Hispanic patients incurred 
significantly higher charges 
(~$17,500 more).

• Effective treatment of NMOSD in 
the community is crucial to ensure 
that these vulnerable patients are 
not hospitalized, where they may 
bear disproportionately higher 
healthcare burden.
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Limitations

Total Charges (Model B; Table 3)
• Age: For every additional year of age, charges 

increase by 0.3% (p < 0.05).
• Race: On average, hospitalizations for Black patients 

incurred charges 12% higher than those for White 
patients (p < 0.05), while hospitalizations for Hispanic 
patients incurred charges 16.5% higher (p < 0.05). 
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Figure 2. Hospitalization Charges by Race

Figure 1. Length of Stay by Race

Regression Analysis Model

NMOSD Hospitalizations Length of Stay 
(LOS) 

• NMOSD LOS was longer (8 ± 7.3 days) 
compared to HCUP average (4.8 ± 6.5 
days).

• Hospitalizations in Black patients had 
longer LOS (8.6 ± 7.6 days) compared to 
White (7.3 ± 7.3 days) and Hispanic (7.6 
± 6.1 days) patients (Figure 1).

NMOSD Hospitalizations Total Charges
• Total charges were higher among 

NMOSD hospitalizations ($84,171 ± 
74,294) compared to HCUP average 
($57,419 ± 96,851).

• NMOSD hospitalizations for Hispanic 
patients incurred the highest total 
charges ($98,501 ± 85,871), followed by 
Black ($81,404 ± 72,857) and White 
($80,089 ± 73,396) patients (Figure 2).

• Over 5 years there were 1,686 NMOSD 
hospitalizations, with a mean age at hospitalizations of 
45.9 ±15.4 years (Table 1).

• NMOSD hospitalizations were predominantly for 
women patients (79.6%)

• Black patients accounted  for 39.7% of the 
hospitalizations, White 37.3%  and  Hispanic patients 
for 11.9%

• There were minimal differences between Males and 
Females in terms of LOS and Total Charges for NMOS 
hospitalizations (Table 2).
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The model used in the analysis is a multiple linear regression 
model, specified as follows: 

Length of Stay / log(Total Charges) =  Β0 (Intercept) + β1(Age) + 
β2(Female) + β3(Black) + β4(Hispanic)+ β5(Other Race)+ 
β6(Income Zip Quartile) + β7(Large Metro) + β8(Med Metro)+ 
β9(Mid West)+ β10(South) + β11(West) + β12(Medium Hospital) 
+ β13(Large Hospital) + β14(Urban Non-Teaching) + 
β15(Urban Teaching) + β16(Number of Procedure Codes) + 
β17(Number of Diseases) + 
β18(Medicare)+β19(Private including HMO) + 
β20(Other Insurance) + ϵ

Where:
β0  is the intercept
β1 + β2+ β3 etc.  are the coefficients for each independent 
variable
ϵ is the error term, capturing the variability in Total charges or 
Length of stay
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