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IMPORTANCE Nervous system health is a major contributor to population health, which is
directly affected by neurological conditions and other disorders where nervous system
damage occurs.

OBJECTIVE To quantify aggregated health loss from diseases affecting the nervous system,
including neurological disorders; neurodevelopmental disorders; congenital, neonatal, and
systemic illnesses; and infectious diseases in the United States.

DESIGN, SETTING, AND PARTICIPANTS This is a cross-sectional study of the Global Burden of
Disease 2021 study data for nervous system health loss confined to the United States from
1990 through 2021 among the entire US population. Data analysis was performed from
December 2021 to January 2025.

EXPOSURE Thirty-six unique conditions that cause harm to the nervous system.

MAIN OUTCOMES AND MEASURES Totals and age-standardized estimates with 95%
uncertainty intervals (UIs) for disability-adjusted life-years (DALYs), years lived with disability
(YLDs), years of life lost (YLLs), total attributable deaths (where applicable), and prevalence.

RESULTS In 2021, of the US population of 332.7 million, disorders affecting nervous system
health impacted 180.3 million (95% UI, 170.7 million to 190.4 million) US individuals and were
the top cause of disability, with 16.6 million (95% UI, 12.9 million to 20.9 million) DALYs. The
most prevalent conditions were tension-type headache (121.9 million; 95% UI, 109.4 million
to 135.1 million), migraine (57.7 million; 95% UI, 50.1 million to 66.1 million), and diabetic
neuropathy (17.1 million; 95% UI, 14.4 million to 19.9 million). Conditions with the greatest
collective disability were stroke (3.9 million DALYs; 95% UI, 3.5 million to 4.2 million DALYs),
Alzheimer disease and other dementias (3.3 million DALYs; 95% UI, 1.6 million to 6.9 million
DALYs), diabetic neuropathy (2.2 million DALYs; 95% UI, 1.5 million to 3.0 million DALYs), and
migraine (2.1 million DALYs; 95% UI, 0.4 million to 4.6 million DALYs). Compared with
age-standardized metrics in 1990, the prevalence of disorders affecting the nervous system
was nearly identical (−0.2%; 95% UI, −1.5% to 1.9%), with decreased attributable deaths
(−14.6%; 95% UI, −18.3% to −11.3%) but increased YLDs (9.8%; 95% UI, 4.6% to 16.6%). By
state, Mississippi, Alabama, and Louisiana had the largest age-standardized DALY rates, while
New York, Massachusetts, and New Jersey had the smallest.

CONCLUSIONS AND RELEVANCE Disorders affecting the nervous system are highly prevalent
and cause disability for millions of US individuals, with reduced mortality leading to more
YLDS. The United States should prioritize efforts to combat these conditions with
development and implementation of new and effective prevention strategies, therapeutics,
and focused rehabilitation.
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N ervous system health is intrinsic to human welfare.
Healthy brain, spinal cord, and nerve function facili-
tates greater participation in employment1 and inter-

personal relationships2 as well as improved quality of life.3 Dis-
orders affecting the nervous system vary throughout the life
course. Perinatal conditions affect infant neurological
development,4 while neurodevelopmental conditions, epi-
lepsy, migraine, and tension-type headache lead to demon-
strable health loss in adolescents and working-age adults.5-7

Stroke and neurodegenerative diseases are prominent in older
age,7,8 as are neurological implications of systemic disorders,
such as diabetes.9

More than 1 in 3 persons worldwide has a condition im-
pairing nervous system function, with net health loss of 443
million disability-adjusted life-years (DALYs) in 2021.10 Popu-
lation growth and aging have accelerated the burden of
neurological illness since 1990.11,12 However, prior analyses of
population-level nervous system health in the United States
have concentrated largely on age-related neurological
diseases,13,14 discounting the contributions of congenital,
neonatal, neurodevelopmental, and systemic illnesses that ac-
crue from birth to older age. This article aims to summarize
updated, comprehensive estimates of health losses associ-
ated with disorders affecting the nervous system in the
United States using data from the Global Burden of Disease 2021
(GBD 2021) study as part of the Global Burden of Disease,
Injuries, and Risk Factors study15,16 and is a product of the GBD
Collaborator Network produced in accordance with the GBD
protocol. The ongoing GBD study represents a collaborative ef-
fort to systematically quantify health loss by age, sex, loca-
tion, and calendar year for all populations globally by synthe-
sizing all available evidence and using modeling techniques
and predictive covariates for estimates where data are
lacking.

Methods
The purpose of this secondary analysis generated as part of GBD
2021 was to isolate, aggregate, and summarize nervous sys-
tem health loss across conditions modeled as part of the GBD
study,17 using methods developed by Steinmetz et al,10 focus-
ing on the United States. The University of Washington Insti-
tutional Review Board Committee approved the GBD study and
determined that it was not human subjects research, render-
ing consents unnecessary. This study complies with the
Guidelines on Accurate and Transparent Health Estimate
Reporting (GATHER) recommendations.18 Data analysis was
performed from December 2021 to January 2025.

Methods estimating condition-specific health loss due to dis-
orders affecting the nervous system are detailed elsewhere.19

Briefly, GBD 2021 quantified health loss for 371 conditions in 204
countries and territories, including the United States, from 1990
through 2021.17 Steinmetz et al10 identified the subset of con-
ditions impacting the nervous system to enable the most com-
prehensive estimate of nervous system health loss, including
conditions where neurological health loss is the primary fea-
ture and conditions where neurological health loss is a conse-

quence but not the primary feature. This set of conditions aligns
with that of Steinmetz et al,10 with 1 exception. While malaria
was included in the global analysis, it is not endemic in the United
Statesandwasexcludedfromtheanalysis.Theremaining36con-
ditions encompass a broad range of disorders affecting the ner-
vous system: neurodevelopmental disorders, neurological dis-
orders, and neurological consequences of other conditions, such
as congenital, neonatal, metabolic, or infectious diseases (Table 1;
eTables 1 and 2 in Supplement 1). The analysis includes esti-
mates of neurological impacts of COVID-19 (defined in eTable 3
in Supplement 1).

Reference case definitions, the number of data sources
for models, and data collection methods were identified for
each condition as part of the GBD study (eTables 3-6 in Supple-
ment 1). The condition-specific measures of health loss quan-
tified in GBD that were summarized in the present analysis were
prevalence, deaths, and the standard burden metrics re-
ported by the GBD study: years lived with disability (YLDs),
years of life lost (YLLs) due to premature mortality, and
DALYs.15,16,19 GBD estimation methods and input sources vary
by measure of health loss and condition. All condition-
specific input sources are searchable in the Global Health Data
Exchange (https://ghdx.healthdata.org/gbd-2021/sources).20

For most conditions, prevalence by age, sex, location, and
calendar year was estimated using bayesian models in-
formed by population-representative studies, large-scale sur-
veys, censuses, insurance claims, hospital records, and pre-
dictive covariates. Condition-specific prevalence estimates
were stratified by subtype or severity level, termed sequalae,
each associated with disability weight, enabling estimation of
YLDs: the product of sequelae-specific prevalence and dis-
ability weight.

For 15 conditions that could result in death directly from
neurological damage (eTable 1 in Supplement 1), mortality es-
timates by age, sex, location, and calendar year were mod-
eled using diagnostic-coded (eg, International Classification of
Diseases) vital registration data, along with registry, mortu-
ary, hospital, police, and census data, correcting for nonspe-
cific diagnoses and systemic undercoding. Age-specific mor-
tality estimates translate to YLLs by multiplying age-specific
deaths by remaining standard life expectancy.

Key Points
Question What is the US burden of disorders affecting the
nervous system?

Findings This cross-sectional study of the Global Burden of
Disease 2021 study data found that, among the US population of
332.7 million, disorders affecting nervous system health impacted
180.3 million US individuals and were the top cause of disability,
with 16.6 million disability-adjusted life-years. Conditions with the
greatest collective disability were stroke, Alzheimer disease and
other dementias, diabetic neuropathy, and migraine.

Meaning Given the high prevalence of disorders affecting the
nervous system, the United States should prioritize efforts to
combat these conditions with new prevention strategies,
therapeutics, and focused rehabilitation.
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Last, DALYs were estimated by summing YLDs and YLLs
for each condition, age, sex, location, and calendar year. DALYs
equal YLDs for nonfatal conditions. Deaths and YLLs are ex-
cluded for conditions leading to death through other mecha-
nisms (eg, fatality in acute respiratory COVID-19 distinct from
long-term cognitive impairment).

Statistical Analysis
Aggregate measures of health loss due to all 36 conditions
were generated leveraging a comorbidity correction under
assumption of independence between conditions.
We estimated the total population with any disorder
affecting the nervous system in the United States as follows:
total prevalence = 1 – [(1 – prevalence of condition 1) ×
(1 – prevalence of condition 2) × … (1 – prevalence of condi-
tion 36)]. Estimates were compiled using DisMod-MR 2.1
(Institute for Health Metrics and Evaluation). All estimates
are accompanied by 95% uncertainty intervals (UIs) reflect-
ing 2.5th and 97.5th percentile values from 500 ordered
draws. We were not testing hypotheses, so significance and
P values were not included. We present raw counts, rates
distributed among age categories, age-standardized rates
calculated using standard GBD age weights, temporal
changes in health metrics (calculated by subtracting 1990
estimates from 2021 estimates and dividing the difference
by 1990 estimates), and sex ratios (calculated by dividing
age-standardized rates for females by age-standardized
rates for males), as well as age-adjusted DALY rates by state.

Results

Raw Counts and Trends
In 2021, 54.2% of US individuals (180.3 million; 95% UI, 170.7
million to 190.4 million) had at least 1 of 36 unique medical
conditions impacting nervous system health (Figure 1). Ten-
sion-type headache was the most prevalent condition (121.9
million; 95% UI, 109.4 million to 135.1 million) followed by mi-
graine, diabetic neuropathy, and stroke. There were 479 000
(95% UI, 349 000 to 735 000) attributable deaths, with the
greatest number from Alzheimer disease and other demen-
tias (198 000; 95% UI, 51 200 to 491 000), followed by stroke,
Parkinson disease, and nervous system cancers. Disorders af-
fecting the nervous system led to 7.4 million YLLs (95% UI, 5.8
million to 10.5 million YLLs), 9.2 million YLDs (95% UI, 6.2 mil-
lion to 13.0 million YLDs), and 16.6 million DALYs (95% UI, 12.9
million to 20.9 million DALYs). Stroke had the greatest net
health loss (3.9 million DALYs; 95% UI, 3.5 million to 4.2 mil-
lion DALYs), then Alzheimer disease and other dementias, dia-
betic neuropathy, and migraine. Diabetic neuropathy led to the
most nonfatal disability (2.2 million YLDs; 95% UI, 1.5 million
to 3.0 million YLDs), then migraine, Alzheimer disease and
other dementias, and stroke (Figure 2). Since 1990, the preva-
lence of disorders affecting neurological health increased by
34.4% (95% UI, 31.7% to 37.4%), DALYs increased by 55.2%
(95% UI, 48.3% to 62.5%), deaths due to these conditions rose
64.2% (95% UI, 55.1% to 72.8%), and YLDs and YLLs grew 67.5%

Figure 1. Estimated Prevalence of Conditions Affecting the Nervous System in the United States in 2021 by Category

Disorders affecting the nervous system
Tension-type headache

Migraine
Stroke

Alzheimer disease and other dementias
Traumatic brain injury

Epilepsy
Spinal cord injury
Parkinson disease
Multiple sclerosis

Nervous system cancer
Motor neuron disease

Meningitis
Guillain-Barré syndrome

Attention-deficit/hyperactivity disorder
Autism spectrum disorder

Idiopathic intellectual disability
Diabetes

Preterm birth
COVID-19

Neonatal encephalopathy
Neurocysticercosis

Congenital birth defects
Other chromosomal anomalies

Down syndrome
Neonatal sepsis

Fetal alcohol syndrome
Neural tube defects

Neonatal jaundice

183 100 000
121 900 000

57 653 000
6 299 000

4 877 000
1 874 000

1 205 000
1 173 000

692 000
419 000

88 000
40 000

30 000
19 000

5 362 000
3 491 000

1 151 000
17 060 000

3 942 000
809 000

492 000
456 000

226 000
180 000

99 000
83 000

74 000
29 000

17 000

Neurological
disorders

Congenital, neonatal,
infectious, and systemic

conditions affecting
the nervous system

Neurodevelopmental
disorders

Numbers indicate the number of US individuals affected. Conditions with fewer than 1 million cases are not depicted. Conditions may overlap and will exceed the
estimated total prevalence.
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(95% UI, 53.9% to 84.3%) and 42.5% (95% UI, 34.0% to 53.1%),
respectively (Table 1).

Rates by Age Category
Individuals in the United States aged 80 years or older had the
greatest rates of nervous system health loss at 32 928.0 DALYs/
100 000 individuals (95% UI, 24 321.8 to 48 158.1 DALYs/
100 000 individuals). Neurological health loss for those
younger than 5 years was 1739.4 DALYs/100 000 individuals
(95% UI, 1552.7 to 1933.9 DALYs/100 000 individuals), which
was greater than that for individuals aged 5 to 19 years, with
2-fold to 4-fold increases in DALY rates in each subsequent age
category (20-59, 60-79, and ≥80 years).

Age-Standardized Rates
The age-standardized prevalence rate of these disorders in 2021
was 49 981 per 100 000 individuals (95% UI, 47 021 to 52 986
individuals), a 0.2% (95% UI, −1.5% to 1.9%) gain compared
with the rate in 1990. Age-adjusted rates in 2021 declined 4.3%
(95% UI, 1.2% to 7.2%) for DALYs, 14.6% (95% UI, 11.3% to 18.1%)

for attributable deaths, and 20.3% for YLLs (1362.9 YLLs; 95%
UI, 1120.3 to 1829.5 YLLs) vs 1990, while YLD rates increased
9.8% (95% UI, 4.6% to 16.6%).

Sex Ratios
By sex, 2021 age-adjusted rates of nervous system–related dis-
orders showed a female to male ratio (FMR) of 1.1 (95% UI, 1.1
to 1.2). DALY rates were nearly identical (FMR, 1.0; 95% UI, 0.9
to 1.1). Deaths and YLL rates were greater for males (deaths:
FMR, 0.9; 95% UI, 0.9 to 1.0; YLLs: FMR, 0.9; 95% UI, 0.8
to 0.9).

Condition-Specific Temporal and Sex-Related Trends
Parkinson disease had the largest increase from 1990 in age-
standardized rates of DALYs (43.5%; 95% UI, 38.3% to 47.5%),
YLDs (25.7%; 95% UI, 10.0% to 41.3%), and YLLs (47.5%; 95%
UI, 43.8% to 50.7%), while meningitis had the largest de-
clines (DALYs: −75.5%; 95% UI, −76.9% to −74.1%; YLDs:
−80.2%; 95% UI, −81.7% to 78.5%; YLLs: −75.2%; 95% UI,
−76.7% to −73.7%).

Figure 2. Conditions Affecting Nervous System Health by Disability-Adjusted Life-Years
(DALYs) in the United States in 2021, by Relative Contribution to Total DALYs

DALYs
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Stroke

Alzheimer disease and other dementias
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There were a total of 16.6 million total DALYs for disorders affecting the nervous
system in 2021. A category of aggregated neurological conditions described in
Table 1 as “other neurological disorders” is included. Years lived with disability
(YLDs) and years of life lost (YLLs) were summed by condition to yield DALYs.

Where deaths are not associated with the condition (eg, migraine), no YLLs
were calculated (see Methods). Values less than 100 000 DALYs are
not depicted.
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Among neurodevelopmental disorders, age-standard-
ized DALY rates of attention-deficit/hyperactivity disorder
(ADHD) experienced the largest increase from 1990 at 10.4%
(95% UI, 0.9% to 20.0%). Age-standardized DALY rates of id-
iopathic intellectual disability decreased (−13.3%; 95% UI,
−20.4% to −9.5%).

For metabolic, infectious, congenital, and neonatal con-
ditions affecting the nervous system, diabetic neuropathy had
the steepest increase (151.8%; 95% UI, 123.4% to 182.0%) in the
age-standardized DALY rate from 1990, while neural tube de-
fects had the sharpest decrease in the same metric (−40.9%;
95% UI, −54.4% to −29.6%). Age-standardized death rates of
neonatal encephalopathy from birth trauma or asphyxia and
of neural tube defects decreased from 1990 by 33.7% (95% UI,
25.4% to 40.9%) and 43.8% (95% UI, 32.9% to 57.1%), respec-
tively. The greater survivability of neural tube defects in 2021
led to large increases in prevalence (66.2%; 95% UI, 37.0% to
95.0%) and YLDs (65.4%; 95% UI, 36.4% to 94.8%) compared
with 1990.

By condition in 2021, female sex predominance was most
evidenced in age-standardized rates of migraine (DALYs: FMR,
2.1; 95% UI, 1.4 to 2.5) and multiple sclerosis (prevalence: FMR,
2.5; 95% UI, 2.4 to 2.6; deaths: FMR, 1.6; 95% UI, 1.5 to 1.7; YLDs:
FMR, 2.4; 95% UI, 2.3 to 2.5; YLLs: FMR, 1.6; 95% UI, 1.5 to 1.7).
Nervous system health loss among males was notable in age-
standardized DALY rates for Parkinson disease (FMR, 0.5; 95%
UI, 0.4 to 0.5), ADHD (FMR, 0.4; 95% UI, 0.3 to 0.4), autism
spectrum disorder (FMR, 0.5; 95% UI, 0.4 to 0.5), congenital
birth defects (FMR, 0.6; 95% UI, 0.4 to 0.8), and neurological
consequences of syphilis (FMR, 0.2; 95% UI, 0.1 to 0.3).

Causes of nervous system health loss in 2021 varied along
a continuum by age (Table 2). In children younger than 5 years,
DALY rates per 100 000 persons were highest for neonatal en-
cephalopathy due to birth asphyxia and injury (716.1; 95% UI,
641.1 to 795.1), autism spectrum disorder (230.7; 95% UI, 159.9
to 323.0), and preterm birth (192.3; 95% UI, 134.8 to 252.9).
Older children and early adults (aged 5-19 years) had higher
DALY rates per 100 000 persons from migraine (428.2; 95% UI,
28.1 to 1035.0), autism spectrum disorder (222.8; 95% UI, 154.7
to 312.4), and preterm birth (189.1; 95% UI, 133.9 to 248.9).
Adults aged 20 to 59 years had the largest DALY rate per
100 000 persons from migraine (887.8; 95% UI, 137.1 to 1911.4),
stroke (471.0; 95% UI, 432.8 to 512.6), and diabetic neuropa-
thy (332.5; 95% UI, 222.5 to 468.4). For adults aged 60 to 79
years, DALY rates per 100 000 persons were greatest for stroke
(2616.8; 95% UI, 2429.5 to 2806.0), diabetic neuropathy
(1986.0; 95% UI, 1311.5 to 2741.8), and Alzheimer disease and
other dementias (1753.2; 95% UI, 859.8 to 3891.6). Ranking
DALY rates per 100 000 persons among US individuals aged
80 years or older, Alzheimer disease and other dementias led
(16 014.6; 95% UI, 7137.2 to 33 736.9), followed by stroke
(10 472.3; 95% UI, 8513.0 to 11 630.5) and diabetic neuropa-
thy (2357.9; 95% UI, 1650.7 to 3250.3).

Nervous System Health by State
Mississippi, Alabama, and Louisiana had the largest age-
standardized DALY rate per 100 000 persons due to aggre-
gated neurological health loss in 2021: 4225.8 (95% UI, 3316.4

to 5415.9), 4080.5 (95% UI, 3177.6 to 5138.0), and 3943.4 (95%
UI, 3075.1 to 5022.1), respectively (Figure 3). Only 4 states (Mis-
sissippi, Ohio, Kentucky, and West Virginia) had more than a
1% increase in age-standardized DALYs per 100 000 persons
in 2021 compared with 1990.

Discussion
In 2021, the majority of US individuals experienced health loss
due to neurological disorders, neurodevelopmental disor-
ders, or a neurological consequence of metabolic, congenital,
neonatal, or infectious conditions. Collective effects on US ner-
vous system health are quantified in nearly half a million deaths
and many millions of DALYs, YLLS, and YLDs.

Disorders affecting the nervous system accounted for an
outsized share of disability, illness, and death in the United
States in 2021. DALYs due to nervous system health loss were
13% of total 2021 US DALYs (16.6 million of 126.7 million
DALYs)21 due to communicable and noncommunicable dis-
ease and injury, ahead of cardiovascular diseases (DALYs from
stroke were not aggregated under cardiovascular diseases).
Stroke and Alzheimer disease and other dementias were in the
top 10 of 2021 noncommunicable diseases by DALYs and the
top 5 causes of death in the United States.

US trends in conditions affecting the nervous system grew
from 1990 to 2021 in total prevalence, deaths, YLLs, DALYs,
and YLDs, but these metrics were mostly stable or declining
in age-standardized rates. Growth in absolute nervous sys-
tem health loss over 31 years is related to increases in the US
population size (by 31.3%)21 and life expectancy (by 2.0%),22,23

with distribution of relevant conditions in older age groups.11,21

Standardizing health metrics by age and rates per unit popu-
lation showed meaningful declines except in YLDs, as more dis-
abling conditions preferentially affect an older population that
is living longer. Declining age-standardized YLL and DALY rates
coincide with widespread implementation of new treat-
ments, including effective therapies for migraine,24,25 and is-
chemic stroke.26 Risk factor reduction, including smoking ces-
sation, blood pressure control, and diabetes management,
reduced the frequency and severity of stroke,27,28 the largest
cause of US DALYs.

The greatest age-standardized DALY rates were in the
southeastern United States, corresponding roughly to the
Stroke Belt, defined by an age-adjusted mortality rate due to
stroke more than 10% greater than that of the US national rate.29

These states are more rural and have a higher proportion of
Black residents, greater rates of preventable risk factors, and
more socioeconomically disadvantaged residents.30

Compared with the world at large, the US prevalence of
conditions affecting the nervous system in 2021 is higher
(54.2% of the US population vs 43.1% of the world popula-
tion). The US age-standardized prevalence rate is the highest
in the world, followed by this rate in Belgium and Norway. At-
tributable death rates from diseases affecting the nervous sys-
tem were greater than the global figure at 143.7 deaths per
100 000 persons in the United States and 140.8 deaths per
100 000 persons globally, but substantially less when adjust
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ing for age (75.8 deaths/100 000 persons vs 139.0 deaths/
100 000 persons, respectively). Unadjusted DALY rates per
100 000 population due to loss of neurological health were
greater globally than in the United States (5621.9 vs 4960.9
DALYs/100 000 persons), but the age-standardized DALY rate
per 100 000 persons was markedly less in the United States
than worldwide (3546.9 vs 5673.6 DALYs/100 000 persons,
respectively). Total DALYs increased 55.2% in the United States
from 1990 to 2021, with only an 18.2% global increase over
the same period. Age-standardized DALY rates for stroke,
Alzheimer disease and other dementias, migraine, and dia-
betic neuropathy ranked in the top 5 globally and in the United
States. These figures are consistent with an older US popula-
tion more vulnerable to age-associated disabling and fatal con-
ditions affecting the nervous system than that worldwide.21

Ranking by age-standardized rates among 64 other high-
income countries and territories,10,31 the United States was 47th
in YLDs (between Hungary and Oman), 33rd in deaths (be-
tween the Czech Republic and the Netherlands), 36th in YLLs
(between Chile and Estonia), and 37th in DALYs (between the
Czech Republic and Greece). This places the United States
firmly in the middle rank of nations with similar incomes in
loss of nervous system health.

This study is an analytic subsample of the global burden
of disorders affecting the nervous system for 2021,10 and it up-
dates prior estimates of the US burden of neurological
disorders.13,14 We used identical methods and 36 of 37 condi-
tions cited in the global analysis, which adds neurodevelop-
mental, congenital, neonatal, and systemic disorders with ner-
vous system consequences for a broader examination of
nervous system health loss than previous analyses. Gooch
et al14 estimated that 100 million US individuals in 2011 had a
neurological disease, and they extracted the direct costs of 8
common neurological disorders from published literature. Fei-
gin et al13 followed GBD methods using published sources, ad-
ministrative data, and modeling, dropping low back pain and
adding another 7 conditions to better represent neurological
disorders affecting the United States in terms of disability and
deaths. The current analysis is broader yet, with the addition
of 21 disorders causing nervous system health loss.

Limitations
This study has limitations. First, we use a GBD framework to
assess DALYs, deaths, YLLs, and YLDs, not fiscal costs associ-
ated with these disorders. Second, we did not detail health loss
from every neurological disorder. Some conditions, such as Alz-
heimer disease and other dementias, were aggregated to main-
tain consistency with the GBD framework. An umbrella cat-
egory of residual neurological disorders ranked 6th to 11th in
prevalence in the 5 age bins, suggesting that condition-
specific analyses within this category may be warranted. Some
multisystem diseases (eg, HIV) were excluded because the neu-
rological component could not be easily extricated. Third, the
sheer volume of conditions and findings risks overshadow-
ing some important disorders in favor of the most prevalent
or most attributable DALYs. Multiple sclerosis became more
prevalent and had increases in mortality and disability from
1990 to 2021 in the United States, but it represented a smallTa
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fraction in each measure. Fourth, mortality is excluded for
some conditions. Deaths due to injuries in GBD are assigned
to the cause of the injury (eg, spinal injury and motor vehicle
collision); mortality was not a direct function of the disease
(neurodevelopmental disorders), associated explicitly with the
disease (migraine, tension-type headache), or a nervous sys-
tem consequence of the disease (eg, diabetic neuropathy). Fifth,
GBD trends are evaluated over decades, not annually, so a year-
by-year analysis to selectively determine the effects of
COVID-1932 or diminished life expectancy in 2020 through
202133,34 were outside of the scope of this study.

Conclusions
The findings of this cross-sectional study of the Global
Burden of Disease 2021 study data represent a call to better
address disorders affecting the nervous system among a

growing and aging population. Noncommunicable disorders
with neurological effects are a highly prevalent source of
disability and mortality. Trends over time show that wide-
spread implementation of effective treatments for condi-
tions like stroke improve outcomes. Stability or growth over
3 decades in the burden of neurodevelopmental disorders
(such as autism spectrum disorder), neurodegenerative dis-
eases (like motor neuron disease and Parkinson disease),
and neurological effects of systemic disorders (including
diabetes) show a failure in development and/or dissemina-
tion of effective disease-modifying therapies.35 The burden
of lost health is accentuated by reductions in mortality for
disorders across the age spectrum, where more life-years
equate to greater accumulated disability. National health
priorities should encourage robust funding for bench
research to better understand causes for these disorders,
translational studies to take work from the bench to the
bedside, clinical trials in preparation for effective treat-

Figure 3. Rates of Age-Standardized Disability-Adjusted Life-Years (DALYs) per 100 000 Population for Disorders
Affecting the Nervous System by State, 1990-2021
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ments, and postapproval investigations of comparative
effectiveness, dissemination, and implementation.36-38

Streamlining drug approval processes, incentivizing

evidence-based care, and improving access to neurological
specialists and disability care could yield vast dividends in
US national health in the next 30 years.39-44
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