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Objectives. To estimate the prevalence and causes of functional paralysis in the

United States.

Methods. We used the 2013 US Paralysis Prevalence & Health Disparities Survey to

estimate the prevalence of paralysis, its causes, associated sociodemographic charac-

teristics, and health effects among this population.

Results.Nearly 5.4million persons livewith paralysis.Most personswith paralysiswere

younger than 65 years (72.1%), female (51.7%), White (71.4%), high school graduates

(64.8%), married or living with a partner (47.4%), and unable to work (41.8%). Stroke is

the leading cause of paralysis, affecting 33.7% of the population with paralysis, followed

by spinal cord injury (27.3%), multiple sclerosis (18.6%), and cerebral palsy (8.3%).

Conclusions. According to the functional definition, persons living with paralysis

represent a large segment of the US population, and two thirds of them are between

ages 18 and 64 years. Targeted health promotion that uses inclusion strategies to ac-

count for functional limitations related to paralysis can be undertaken in partnership

with state and local health departments. (Am J Public Health. Published online ahead of

print August 23, 2016: e1–e3. doi:10.2105/AJPH.2016.303270)

Public health professionals are frequently
challenged when estimating prevalence

for people with functional limitations char-
acterizing their disability. Paralysis is one
such condition. In 2013, the Centers for
Disease Control and Prevention used a stan-
dardized definition of paralysis developed by an
expert panel and funded the Paralysis Preva-
lence&HealthDisparities Survey (PPHDS). Its
goalwas to estimate paralysis prevalence, causes,
and health effects among the US population.
We present this survey’s findings.

METHODS
The PPHDS is a national random-digit-

dialed telephone survey of the civilian,
noninstitutionalized US population. The
survey applied dual-frame sampling of land-
lines and cell phones in an effort to improve
coverage. The final response rate for the
survey was 12.1%. To ascertain paralysis,
respondents were asked: “Do you or does
anyone in this household have any difficulty
moving their arms or legs?” Those who

answered “yes” were then asked to identify
the cause of this movement difficulty. In-
dividuals who were identified by a “yes”
response to the first question and then had
a specified qualifying diagnosis (i.e., spinal
cord injury, traumatic brain injury, stroke,
complications from surgery, amyotrophic
lateral sclerosis, multiple sclerosis [MS],
neurofibromatosis, Chiari malformation, sy-
ringomyelia, postpolio syndrome, spinal
muscular atrophy, Friedreich’s ataxia, trans-
verse myelitis, cerebral palsy, and spina bifida)
identified on the second question were
classified as having paralysis. The conceptual
development, methodology, and validation
of survey questions are described elsewhere.1

Data were weighted to account for the
probability of selection and nonresponse and
to adjust for age, sex, race/ethnicity, educa-
tion, region, and metropolitan status pop-
ulation.Data alsowere adjusted to account for
landline or cell phone use. We calculated the
prevalence and weighted population esti-
mates of paralysis and the top 4 causes along
with demographic characteristics stratified
by paralysis cause. (Sample sizes were in-
sufficient to generate stable estimates for
other causes that were not stroke, spinal cord
injury, MS, and cerebral palsy, so they were
grouped together as “other.”) Although
most information was gathered about the
person with paralysis, a limited number of
questions were asked of the actual respondent,
who was the person with paralysis in 66% of
cases. Therefore, information on 2 of the
demographic variables (employment status and
marital status) is reported for respondents with
paralysis. A total of 1305 individuals with
paralysis were included in the survey. (The
study interviewers dialed 2 606 709 telephone
numbers, and 583 678 numbers were deemed
to be eligible for survey participation. From
the 583 678 eligible telephone numbers,
70 458 interviews were completed and 1305
individuals identified with paralysis.)

RESULTS
Survey findings indicated that an estimated

1.7% of the US population live with paralysis,

ABOUT THE AUTHORS
Brian S. Armour, Elizabeth A. Courtney-Long, and Michael H. Fox are with the Division of Human Development and
Disability, Centers for Disease Control and Prevention, Atlanta, GA. Heidi Fredine and Anthony Cahill are with the Center
for Development and Disability, University of New Mexico, Albuquerque.

Correspondence should be sent to Brian S. Armour, PhD, Division of Human Development and Disability, National Center on
Birth Defects and Developmental Disabilities, Centers for Disease Control and Prevention, 4770 Buford Hwy, Mailstop E-88,
Atlanta, GA 30341-3717 (e-mail: barmour@cdc.gov). Reprints can be ordered at http://www.ajph.org by clicking the “Reprints”
link.

This article was accepted May 11, 2016.
Note. The findings and conclusions of this article are those of the authors and do not necessarily represent the views of the Centers for

Disease Control and Prevention, the Administration for Community Living, or the University of New Mexico.
doi: 10.2105/AJPH.2016.303270

Published online ahead of print August 23, 2016 AJPH Armour et al. Peer Reviewed Research and Practice e1

RESEARCH AND PRACTICE

mailto:barmour@cdc.gov
http://www.ajph.org


which represents a total of 5 357 980 people in
2013 (see the Appendix, available as a sup-
plement to the online version of this article at
http://www.ajph.org). Approximately 72%
of the persons with paralysis were younger
than 65 years. Overall, persons with paralysis
were mostly female (51.7%), White (71.4%),
high school graduates (64.8%), married or
living with a partner (47.4%), and unable
to work (41.8%). Although 29.5% had
a household income between $25 000 and
$50 000, almost an equal number (28.1%) had
a household income of less than $15 000.
According to body mass index (defined as
weight in kilograms divided by height in
meters squared), acknowledging its limita-
tions as a measurement tool for people with
paralysis,2 61.8% of the persons with paralysis
were overweight or obese; 30.5% were
current cigarette smokers.

Stroke was the leading cause of paralysis,
affecting 33.7% (1 804 850) of those with
paralysis, followed by spinal cord injury
(27.3%; 1 462 220),MS (18.6%; 999 080), and
cerebral palsy (8.3%; 445 880). Noticeable
variation among the top 4 conditions were
seen in age (46.4% of those whose paralysis
was caused by stroke were aged 65 years or
older vs 4.0% of thosewith cerebral palsy), sex
(65.7% female among those with MS, which
is consistent with previous findings,3 vs
45.9%–48.2% for other causes), marital status
(65.8% married among those with MS vs
38.6%–46.6% for other causes), and smoking
status (7.9% of those with cerebral palsy
smoke vs 29.7%–38.1% for other causes).
Other major differences were seen in em-
ployment status (7.1% of people whose pa-
ralysis was caused by stroke were employed vs
40.8% of those with cerebral palsy), obesity
(37.8% of persons with stroke were obese vs
13.9% of those with cerebral palsy), and
education status (32.3% of those with MS
graduated from college vs 15.2%–22.5% of
those with other causes).

DISCUSSION
In 2009, Congress authorized the Centers

for Disease Control and Prevention to im-
plement public health activities targeted at
improving the quality of life for people with
paralysis and other physical disabilities.4,5

Addressing the quality of life for people with

paralysis first required identifying the pop-
ulation. This was difficult because paralysis
is ill defined, and people living with paralysis
are not sampled in sufficient numbers in
existing surveys to accurately estimate prev-
alence, cause, and related health effects.1 To
assist with health promotion efforts directed
at those living with paralysis, etiology of
paralysis and associated health effects needed
to be quantified. This report estimates that
nearly 5.4 million persons live with paralysis
in the United States and that the leading
causes of paralysis include stroke, spinal cord
injury, MS, and cerebral palsy. Sociodemo-
graphic and behavioral factors vary between
people living with paralysis based on etiology.

According to the functional definition,
paralysis affects a large segment of the US
population, with about two thirds of the 5.4
million people between ages 18 and 64 years.
Only 15.5% were employed, even though
almost a quarter had a college education.
About two thirds were underweight, over-
weight, or obese. More than 30% were
current smokers, and among those with spinal
cord injury, this prevalence was highest
(38.1%). Opportunities for people with pa-
ralysis to retain greater independence and full
participation in society can be improved
through a public health campaign that better
illustrates the magnitude of paralysis in the
United States and its related effect on con-
ditions such as stroke, spinal cord injury, MS,
and cerebral palsy that contribute to it.

Population estimates of spinal cord injury
appear much higher in our study than in
previous studies, and there appears to be
a greater proportion of womenwith paralysis
caused by spinal cord injury than previously
thought.6 One explanation is that the
PPHDS was the first of its kind to estimate
paralysis including both traumatic and
nontraumatic spinal cord injury as a cause
with a nationally representative population-
based telephone survey.7–9 Previous spinal
cord injury estimates were obtained from
registries or medical record review at Spinal
Cord Injury Model Systems Centers, which
represent an estimated 13% of new spinal
cord injury cases, with the remainder
receiving care in community hospitals.6

Moreover, nontraumatic spinal cord injury
caused by tumor or spinal stenosis accounts
for an estimated 39% of all spinal cord
injury hospital admissions.10

These findings were subject to at least 2
limitations. First, the PPHDS did not sample
from persons living in institutions or group
homes. Because persons with paralysis
likely reside in greater proportions in such
facilities, the results likely underestimated true
prevalence. Second, estimates for paralysis
were based on self or household member
report and were not validated by medical
record review. However, self- or family-
reported data on paralysis status use telephone
survey methodology similar to that used in
other national health surveillance systems.

PUBLIC HEALTH IMPLICATIONS
This article contributes to the literature by

characterizing the prevalence and etiology
of paralysis in the United States. These
findings point to the importance of ongoing
national surveillance to monitor the overall
prevalence, causes, and associated health ef-
fects of paralysis. Targeted health promotion
that uses inclusion strategies to account for
functional limitations related to paralysis can
be undertaken in partnership with state
and local health departments. Walk, wheel,
and run events are an example of such
activities that include people with paralysis
in physical activity in innovative ways.
Physical adaptations to the built environment
can be made to encourage inclusive activities
for people with paralysis. These and other
strategies that can be converted to more
widespread public health practices are ac-
cessible through resources available at the
National Center on Health, Physical Activity
and Disability11 and the Christopher and
Dana Reeve Foundation Paralysis Resource
Center.12
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Appendix. Weighted prevalence of paralysis; weighted frequencies of the leading causes of paralysis, socio-demographic characteristics and behavioral health 

risks among those with paralysis, United States, 2013.*  

   Among those with paralysis 

  
Paralysis Cause of Paralysis 

  Stroke Spinal Cord Injury  Multiple Sclerosis Cerebral Palsy Other§ 
  % (95% CI†) % (95% CI†) % (95% CI†) % (95% CI†) % (95% CI†) % (95% CI†) 
Prevalence 1.7 (1.6, 1.9) 33.7 (30.6, 36.9) 27.3 (24.5, 30.3) 18.6 (16.2, 21.4) 8.3 (6.7, 10.4) 12.1 (10.1, 14.3) 
unweighted n 1305 446 352 238 99 170 
weighted n  5,357,980 1,804,850 1,462,220 999,080 445,880 645,940 
        
Age (years)        

<18 2.8 (1.8, 4.3) 1.7 (0.5, 5.8) 0 0 22.9 (14.3, 
34.4) 3.1 (1.0, 9.1) 

18-44 23.2 (20.2, 26.5) 10.9 (7.1, 16.4) 26.9 (21.1, 33.5) 26.1 (19.2, 34.4) 50.4 (38.8, 
62.0) 27.5 (19.7, 36.9) 

45-64 46.1 (42.8, 49.5) 41.0 (35.5, 46.8) 56.0 (49.5, 62.3) 53.7 (45.7, 61.5) 22.8 (14.7, 
33.6) 42.2 (33.3, 51.7) 

65+ 27.9 (25.1, 30.8) 46.4 (40.8, 52.1) 17.1 (13.3, 21.8) 20.2 (14.7, 27.1) 4.0 (1.4, 10.9) 27.2 (20.6, 35.1) 
Sex        

Male 48.3 (45.0, 51.7) 51.8 (46.1, 57.5) 52.3 (45.9, 58.6) 34.3 (27.0, 42.4) 54.1 (42.4, 
65.4) 47.5 (38.5, 56.8) 

Female 51.7 (48.3, 55.0) 48.2 (42.6, 53.9) 47.7 (41.4, 54.1) 65.7 (57.6, 73.0) 45.9 (34.6, 
57.6) 52.5 (43.2, 61.6) 

Race/Ethnicity        

White, non-Hispanic 71.4 (68.1, 74.4) 65.6 (59.8, 70.9) 73.3 (67.0, 78.8) 84.2 (77.3, 89.3) 65.9 (53.1, 
76.7) 67.2 (57.2, 75.8) 

Black, non-Hispanic 13.4 (11.3, 15.8) 19.6 (15.6, 24.4) 12.5 (8.7, 17.6) 8.8 (5.4, 14.0) 12.3 (6.3, 22.9) 5.6 (2.8, 10.6) 

Hispanic 8.8 (6.9, 11.2) 9.4 (6.1, 14.2) 7.4 (4.5, 11.8) 2.4 (1.0, 5.6) 20.7 (11.7, 
33.8) 12.6 (7.1, 21.2) 

Other¶ 6.4 (4.8, 8.6) 5.4 (3.3, 8.9) 6.8 (4.0, 11.5) 4.7 (1.9, 11.2) 1.1 (0.2, 7.4) 14.7 (8.5, 24.2) 
Annual household income        

<$15,000 28.1 (24.9, 31.5) 30.1 (24.7, 36.1) 30.1 (24.2, 36.8) 20.8 (15.0, 28.2) 26.8 (16.2, 
41.1) 30.2 (21.3, 41.0) 

$15-25,000 18.0 (15.5, 20.9) 19.9 (15.5, 25.3) 19.8 (14.8, 26.0) 16.4 (11.2, 23.4) 10.2 (5.0, 19.6) 16.6 (11.3, 23.7) 
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$25-50,000 29.5 (26.5, 32.8) 32.2 (26.8, 38.1) 29.4 (23.7, 35.9) 23.8 (17.9, 31.0) 32.4 (22.5, 
44.2) 29.1 (21.3, 38.4) 

$50,000+ 24.3 (21.5, 27.4) 17.8 (13.9, 22.4) 20.7 (15.9, 26.6) 38.9 (31.1, 47.4) 30.5 (20.9, 
42.3) 24.1 (17.0, 33.0) 

Education**        

Less Than High School 12.6 (10.4, 15.1) 18.9 (14.5, 24.2) 10.4 (7.3, 14.8) 4.6 (2.4, 8.6) 24.9 (13.8, 
40.5) 8.0 (4.0, 15.4) 

High School 64.8 (61.5, 68.0) 64.5 (58.7, 69.8) 67.1 (61.0, 72.6) 63.1 (55.2, 70.3) 59.9 (44.3, 
73.8) 65.1 (55.5, 73.6) 

College 22.6 (20.0, 25.5) 16.6 (13.0, 21.0) 22.5 (18.0, 27.9) 32.3 (25.4, 40.1) 15.2 (7.5, 28.4) 27.0 (19.4, 36.2) 
Marital status††       

Never married 15.1 (12.2, 18.5) 11.9 (7.7, 18.1) 16.3 (11.5, 22.6) 9.1 (4.8, 16.3) 34.1 (18.4, 
54.2) 22.0 (13.0, 34.8) 

Married/living with partner 47.4 (43.3, 51.6) 40.4 (33.0, 48.3) 46.6 (39.6, 53.7) 65.8 (56.7, 74.0) 38.6 (21.2, 
59.6) 39.9 (29.6, 51.2) 

Divorced/separated 25.8 (22.3, 29.6) 27.8 (21.6, 34.9) 26.6 (20.7, 33.4) 19.6 (13.3, 27.9) 25.0 (11.3, 
46.6) 29.0 (19.5, 40.9) 

Widowed 11.7 (9.6, 14.3) 19.9 (15.0, 26.0) 10.5 (7.1, 15.3) 5.5 (2.7, 11.0) 2.3 (0.6, 9.2) 9.0 (5.6, 14.2) 
Employment status,††,§§       

Employed 15.5 (12.6, 18.8) 7.1 (4.2, 11.7) 16.7 (11.9, 22.8) 21.2 (14.1, 30.6) 40.8 (22.8, 
61.6) 14.6 (8.3, 24.5) 

Unemployed 9.1 (6.8, 12.0) 12.3 (7.7, 19.1) 7.8 (4.7, 12.5) 5.6 (2.3, 13.4) 12.7 (4.6, 30.5) 9.3 (4.0, 20.1) 
Retired/student/homemaker 33.7 (30.1, 37.5) 38.8 (32.1, 46.0) 29.9 (24.0, 36.5) 32.3 (24.7, 41.0) 21.2 (9.1, 42.0) 38.4 (28.5, 49.4) 

Unable to work 41.8 (37.7, 45.9) 41.9 (34.4, 49.8) 45.7 (38.8, 52.7) 40.8 (32.3, 50.0) 25.3 (12.1, 
45.5) 37.7 (26.7, 50.1) 

Smoking status         
Current smoker 30.5 (27.4, 33.9) 29.7 (24.4, 35.7) 38.1 (32.0, 44.8) 31.0 (24.2, 38.8) 7.9 (3.2, 18.4) 27.8 (19.7, 37.7) 
Former smoker 26.0 (23.2, 29.0) 31.9 (26.9, 37.3) 22.2 (17.2, 28.2) 28.1 (21.6, 35.8) 5.8 (2.2, 14.3) 24.9 (18.4, 32.9) 

Never smoker 43.5 (40.1, 46.9) 38.4 (33.1, 44.0) 39.6 (33.2, 46.4) 40.8 (33.4, 48.7) 86.3 (75.2, 
92.9) 47.3 (37.8, 56.9) 

Body mass index¶¶        
Underweight 4.1 (3.0, 5.5) 2.7 (1.4, 4.9) 2.4 (1.2, 4.5) 5.0 (2.7, 8.9) 10.3 (4.8, 20.8) 6.1 (2.7, 13.2) 

Normal  34.2 (30.9, 37.6) 29.6 (24.4, 35.3) 28.3 (22.4, 35.2) 45.6 (37.7, 53.8) 53.4 (41.1, 
65.4) 28.8 (21.0, 38.2) 

Overweight 29.2 (26.1, 32.4) 30.0 (24.9, 35.6) 32.0 (25.7, 38.9) 26.8 (20.5, 34.2) 22.4 (13.9, 
33.9) 29.4 (21.5, 38.8) 

Obese 32.6 (29.4, 35.9) 37.8 (32.2, 43.7) 37.3 (31.0, 44.1) 22.7 (16.6, 30.2) 13.9 (7.7, 23.7) 35.7 (27.0, 45.5) 
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* The descriptive statistics shown here are consistent with those reported by others including the Census Bureau and the Centers for Disease Control and 

Prevention. 
†CI denotes confidence interval. 
§ Other causes of paralysis include: traumatic brain injury, amyotrophic lateral sclerosis (ALS), neurofibromatosis, syringomyelia, post-polio syndrome, transverse 

myelitis, and spina bifida. 
¶Includes Asian, American Indian/Alaska Native, Native Hawaiian or other Pacific Islander. 

**Includes respondents 25 years of age or older. 
†† All statistics are in reference to people with paralysis.  While the majority of survey responders (~66%) were people with paralysis, the information on the 

survey could have been provided by a household member, and there were two questions reported that were asked only of the responder themselves.  These 

two questions were about marital status and employment.    

§§Includes respondents 16 years of age or older. 
¶¶Body Mass Index: measured according to reported height and weight: weight (kg)/height2 (m).  Adult (aged 20 years or older) criteria: underweight <18.5; 

normal 18.5 - <25; overweight 25 - <30; obese ≥ 30; children (aged 19 years and younger) were assessed by age and gender matched percentiles using the CDC 

childhood BMI calculator. 
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