
Introduction
Disability due to physical, mental, or emotional problems is a major 

public health problem, resulting in reductions in quality of life and 
increasing dependence on the health-care system in New York State 
and the nation. Disabilities are disproportionately represented among 
the elderly and populations of lower socioeconomic status. As the 
number of people who survive life-threatening conditions increases, 
and as the population continues to age, quality of life issues associated 
with disability become of greater public health concern. e aging 
of the state’s population and its accompanying burden of disease and 
disability have profound public health implications for the utilization 
of medical care, and for the need for supportive and long-term care. In 
the mid-1980s, there were about 28 million people in the United States 
aged 65 years and older. e U.S. Bureau of the Census has predicted 
over twice as many, 59 million, by the year 2025.1 In New York State, 
2000 Census figures show nearly 2.4 million residents are 65 years and 
older. By the year 2025, this total is projected to increase by nearly one-
third to over 3.2 million. As a result, the measurement and surveillance 
of the indicators of disability are critical to monitoring its impact on an 
aging population. is report presents prevalence estimates of disability 
for various sociodemographic subgroups of adult New Yorkers as well 
as data on selected health risk factors by disability status. e findings 
update those from the Chartbook on Disability in New York State,   
1998-2000: Results from the Behavioral Risk Factor Surveillance System.2
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Methods
Data for this report came from the 2001 through 

2003 administrations of the New York State (NYS) 
Behavioral Risk Factor Surveillance System (BRFSS) 
questionnaire. e BRFSS is a telephone-based 
surveillance system supported in part by the Centers 
for Disease Control and Prevention and administered 
by the New York State Department of Health. 
e system is designed to provide information on 
behaviors and risk factors for chronic and infectious 
diseases and other health conditions among the 
noninstitutionalized, civilian adult population aged 18 
years and older. e system monitors modifiable risk 
behaviors and other factors contributing to the leading 
causes of morbidity and mortality in the population.

From 2001 through 2003, the NYS BRFSS 
questionnaire included two questions to assess 
disability in the adult population:

•   “Are you limited in any way in any activities 
because of physical, mental, or emotional 
problems?”

•   “Do you now have any health problem that 
requires you to use special equipment, such as 
a cane, a wheelchair, a special bed, or a special 
telephone?”

“Disability” was defined as a “yes” response to 
either or both items. Estimates of the prevalence of 
disability were determined for each survey year and 
tested for trend over time. e three successive years 
of data were then combined to permit the calculation 
of stable estimates for subgroup comparisons. In 
addition to prevalence estimates, 95% confidence 
intervals were calculated to afford a measure of the 
precision of the estimates as well as to facilitate 
subgroup comparisons. e data for this report have 
been weighted to adjust for the selection probabilities 
and the estimates of age-sex-race distribution of adults 
in the state for each of the calendar years. Analyses 
were performed using SUDAAN software to account 
for the multistage, stratified sampling of the survey.3

Results

Trend in prevalence of disability

e overall prevalence of disability among adult 
New Yorkers showed an upward trend across the 
three-year period (test for trend significant, p≤ 0.01), 
ranging from 17.8% in 2001 to 20.4% in 2003 
[Figure 1]. A breakdown by age revealed a significant 
positive trend (p≤ 0.01) in the youngest age group 
(18-44 years) as well.

13.1

23.4

36.5

11.0
10.0

23.2
21.8

35.2

33.0

20.4
18.917.8

0

5

10

15

20

25

30

35

40

45

2001 2002 2003

Note:  Error bars represent 95% confidence intervals.

18-44 yr

45-64 yr

65+ yr

All ages
Pe

rc
en

t

Figure 1
Prevalence of disability among adult 
New Yorkers, by age group and survey year:
2001-2003 BRFSS
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Prevalence by region

According to the combined data from 2001 
through 2003, nearly 2.7 million New York adults 
(19.0% of the noninstitutionalized population) 
reported having a disability. e prevalence of 
disability did not differ statistically by region      
[Figure 2]. 19.019.5
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Figure 2
Prevalence of disability among adult New Yorkers, 
by New York State Region:
Combined 2001-2003 BRFSS

Prevalence by sociodemographic 
characteristics

e prevalence of disability among women (20.2% 
[confidence interval (CI), 19.2-21.2]) was significantly 
higher than among men (17.7% [CI, 16.5-18.9]) 
[Figure 3].

Figure 3
Prevalence of disability among adult New Yorkers, 
by gender: Combined 2001-2003 BRFSS
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Figure 4
Prevalence of disability among adult New Yorkers, 
by age group: Combined 2001-2003 BRFSS
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Disability prevalence increased with age, ranging 
from 9.9% among those aged 18-34 years to 42.7% 
among those aged 75 years and older [Figure 4].
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Non-Hispanic whites (20.0% [CI, 19.1-20.9]) and 
non-Hispanic blacks (20.2% [CI, 17.5-22.9]) reported 
the highest overall rates of disability [Figure 5]. In 
comparison, the prevalence among Hispanics (15.0% 
[CI, 12.9-17.2]) was significantly lower than that of 
either of these two non-Hispanic subgroups.

Disability prevalence estimates showed an inverse 
relationship with level of education attainment: the 
higher the educational level, the less likely respondents 
were to report disability [Figure 6]. Disability was 
highest (25.7% [CI, 22.8-28.5]) among those with less 
than a high school education. e prevalence among 
college graduates was significantly lower (15.0% [CI, 
13.9-16.2]) than that of all other subgroups.

e prevalence of disability varied inversely by 
reported annual household income [Figure 7]. e 
rate among those earning less than $15,000 (35.8% 
[CI, 32.7-38.9]) was significantly higher compared to 
other income subgroups. e lowest rate of disability 
(11.8% [CI, 10.5-13.0]) was reported by those earning 
$75,000 or more.

Figure 6
Prevalence of disability among adult New Yorkers, 
by educational attainment: 
Combined 2001-2003 BRFSS
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Figure 7
Prevalence of disability among adult New Yorkers, 
by annual household income: 
Combined 2001-2003 BRFSS
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Figure 5
Prevalence of disability among adult New Yorkers, 
by race/ethnicity: Combined 2001-2003 BRFSS
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Health risk behavior

Among BRFSS respondents, a “current smoker” 
is defined as a person who has smoked at least 100 
cigarettes in his/her lifetime and now smokes everyday 
or some days. Results showed that current smoking 
behavior varied by both age and disability status [Figure 
8]. Working-age persons with disabilities were more 
likely to be current smokers than were those with no 
disabilities. is difference was found in both the 18-44 
year age group (35.6% vs. 26.0%, respectively) and the 
45-64 year age group (29.4% vs. 19.6%, respectively). 
Smoking behavior was generally low among elderly 
respondents regardless of disability status.

Figure 8
Percentage of adult New Yorkers who were 
current smokers, by age group and disability 
status: Combined 2001-2003 BRFSS

Figure 9
Percentage of adult New Yorkers who were obese, 
by age group and disability status: 
Combined 2001-2003 BRFSS

Figure 10
Percentage of adult New Yorkers who met 
recommendations for physical activity, 
by age group and disability status: 
Combined 2001, 2003 BRFSS

Across the age spectrum, persons with disabilities 
were far more likely than those without disabilities to 
be obese (body mass index [BMI] of 30.0 kg/m2 or 
greater) [Figure 9]. e contrast was especially evident 
among those aged 45-64 years, as the rate of obesity 
among those with disabilities (42.1% [CI, 38.4-
45.7]) was nearly double that among those without 
disabilities (22.4% [CI, 20.6-24.2]).

Respondents were classified as physically active 
at the recommended level if they reported adequate 
physical activity of moderate intensity (≥ 30 minutes 
per day, ≥ 5 days per week) or of vigorous intensity 
(≥ 20 minutes per day, ≥ 3 days per week). Results 
showed that persons with disabilities were less likely 
than those without disabilities to report meeting 
recommended levels for physical activity [Figure 
10]. e gap between the groups increased with 
age: Among those aged 65 years and older, those 
without disabilities (40.8% [CI, 37.1-44.4]) were 
twice as likely as those with disabilities (20.3% [CI, 
16.3-24.3]) to report being physically active at the 
recommended level.
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Discussion
is analysis revealed a positive trend in overall 

disability prevalence among adult New Yorkers over 
the three-year period 2001 through 2003. When 
stratified by age, disability rates also trended upward 
in all age groups, including the youngest age group. 
Recent studies have confirmed that disability rates 
are rising among Americans younger than 60 years. 
Obesity, leading to musculoskeletal problems and 
diabetes, is implicated as the primary cause of this 
increase.4 Disability prevalence among the oldest New 
Yorkers (65 years of age and older) remained stable 
or perhaps increased slightly over the three years. 
is finding, however, is not consistent with recent 
evidence suggesting that disability among the elderly 
is falling over time.5,6 Explanations offered for this 
decline in disability among elderly Americans reported 
elsewhere include improvements in medical technology 
(e.g., joint replacement procedures), increased use of 
effective pharmaceutical products (e.g., nonsteroidal 
anti-inflammatory drugs), decline in smoking, and the 
increasing socioeconomic status of this population.5

Analysis of the combined three years of data showed 
that disability prevalence among New Yorkers varied 
directly by age and inversely by levels of education 
and household income. Research has shown that 
persons with more education are much less likely to 
be disabled than are those with less education, as are 
those with higher incomes working in white-collar 
jobs.7 More educated persons have up to a 50 percent 
lower disability rate than do the less educated, perhaps 
because of factors such as less exposure to occupational 
hazards and fewer employment-related musculoskeletal 
injuries.5,7 Also, positive health behaviors such as 
avoidance of smoking are seen among better-educated 
people, and they may use more medical services.7 
Women in the survey had a higher prevalence of 
disability than did men. In the general population, 
women have a higher rate of disability than men, due 
primarily to women’s higher average longevity and 
the fact that activity limitation increases sharply with 
age.8 After adjusting for age (statistically accounting 
for age differences between men and women), female 
New Yorkers were no more likely to have disabilities 
than were males (results not shown). e analysis 
also revealed a lower prevalence of disability among 

Hispanics compared to the non-Hispanic groups, 
although this difference was no longer significant 
after age adjustment (results not shown). Ethnic 
differences are probably due to a variety of factors in 
addition to age, including income, education, and 
other socioeconomic disparities,9 as well as possible 
cultural differences in how disability is experienced and 
reported.8

Current cigarette smoking, obesity, and inadequate 
physical activity, risk factors that have been consistently 
associated with mobility loss,10 were shown to be 
more prevalent among New Yorkers with disabilities 
compared to those without disabilities. e greater 
prevalence of current cigarette smoking among persons 
with disabilities is consistent with other reports 
on smoking behavior in this population.2,11 In an 
analysis of Massachusetts BRFSS data, Brawarsky 
and colleagues found that, compared to those without 
disabilities, adults with disabilities were not only 
more likely to be current smokers, but also, if current 
smokers, to smoke more cigarettes per day.11 e 
association of cigarette smoking with disability could 
be explained by its known association with several 
disabling chronic conditions, including heart disease, 
stroke, cancer, and chronic obstructive pulmonary 
disease.12,13

e higher prevalence of obesity found among New 
Yorkers with disabilities compared to those without 
disabilities is not surprising given the documented 
association between weight status and disabling 
conditions. Several studies have shown body weight to 
be related to functional disability.14-16 Moreover, obesity 
has been found to be associated with a greater risk for 
both lower-body17,18 and upper-body osteoarthritis,19 
leading directly to disability. Obesity may also be 
indirectly associated with disability through diseases 
related to weight status. Excess weight is associated 
with increased incidence of cardiovascular disease, 
type 2 diabetes mellitus, and stroke.20 Heart disease 
has been associated with difficulties in activities 
requiring endurance, stroke has been associated with 
upper extremity and self-care tasks,21 and diabetes 
has been found to be a significant cause of mobility 
impairments.22,23
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New Yorkers with disabilities were less likely 
than those without disabilities to report meeting 
recommended levels of physical activity. Recent 
evidence has shown that physical inactivity itself can 
be a primary cause of disability.24-27 Physical inactivity 
results in a cycle where it contributes to obesity, 
obesity exacerbates disability, and disability impedes 
exercise.28,29 Furthermore, adults with disabling 
conditions or disabilities are more likely to face 
barriers to regular exercise, thus contributing to the 
higher prevalence of obesity among this population.30 
ese include environmental and disability-specific 
barriers, such as availability of accessible facilities and 
transportation. In addition, physical impairments, 
including pain and weakness, may hinder or preclude 
certain physical activities.

e findings in this analysis are subject to several 
limitations. Due to certain inherent features of the 
BRFSS, it is likely that the true prevalence of disability 
may be underreported in the target population. 
Persons not included in the survey are those whose 
health conditions would not permit a telephone 
interview, for example, those who are hearing impaired; 
have cognitive, speech, and other communication 
impairments; have limited physical stamina; or have 
mobility impairments that prevent them from getting 
to the telephone.31 Moreover, given that the BRFSS 
targets only the civilian adult, noninstitutionalized 
population, the survey cannot assess disability 
among the population under 18 years of age, nor 
can it measure disability among the institutionalized 
population, which carries a substantial burden of 
activity limitation.

Historically, traditional views held that all disability 
originated from disease or pathology. We now 
recognize that disability can also result directly or 
indirectly from certain health behaviors. As a result, 
persons with disabilities become an important target 
group for interventions to reduce risky health behavior. 
e continued measurement and surveillance of 
disability indicators and health risk factors will be 
critical to monitoring the effectiveness of programs 
designed to reduce secondary conditions, promote 
better health behaviors, and improve quality of life 
among persons with disabilities.

References
1.   Centers for Disease Control and Prevention. 

Measuring healthy days. Atlanta, GA: CDC, 
2000.

2.   New York State Department of Health. 
Chartbook on disability in New York State, 
1998-2000: Results from the Behavioral Risk 
Factor Surveillance System. Albany, NY: 
NYSDOH, 2003. [Online version at http://
www.health.state.ny.us/nysdoh/prevent/chart/toc.htm]

3.   Shah BV, Barnwell BG, Bieler GS. Software 
for the statistical analysis of correlated data: 
SUDAAN user’s manual, release 8.0.0. Research 
Triangle Park, NC: Research Triangle Institute, 
2001.

4.   Lakdawalla DN, Bhattacharya J, Goldman DP. 
Are the young becoming more disabled? Health 
Affairs 2004; 23: 168-176.

5.   Cutler DM. Declining disability among the 
elderly. Health Affairs 2001; 20:11-27.

6.   Manton KG, Gu X. Changes in the prevalence of 
chronic disability in the United States black and 
non-black population above age 65 from 1982 to 
1999. Proceedings of the National Academy of 
Science 2001; 98: 6354-6359.

7.    Freedman VA, Martin LG. e role of education 
in explaining and forecasting trends in functional 
limitations among older Americans. Demography 
1999; 36: 461-473.

8.   Jans L, Stoddard S. Chartbook on women and 
disability in the United States. An InfoUse 
Report. Washington, DC: National Institute on 
Disability and Rehabilitation Research, 1999.

9.   LaPlante M, Carlson D. Disability in the United 
States: Prevalence and causes. Disability Statistical 
Report (7). Washington DC: US Department of 
Education, National Institute on Disability and 
Rehabilitation Research, 1996.

10. LaCroix AZ, Guralnik JM, Berkman LF, Wallace 
RB, Satterfield S. Maintaining mobility in late 
life. II. Smoking, alcohol consumption, physical 
activity, and body mass index. Am J Epidemiol 
1993; 137: 858-869.

7



11.  Brawarsky P, Brooks DR, Wilber N, Gertz RE Jr, 
Klein Walker D. Tobacco use among adults with 
disabilities in Massachusetts. Tobacco Control 
2002; 11(Suppl 2): 1129-1133.

12. US Department of Health and Human Services. 
e health benefits of smoking cessation. 
Rockville, MD: US Department of Health and 
Human Services, Office on Smoking and Health, 
1990.

13. LaCroix AZ, Omenn GS. Older adults and 
smoking. Clin Geriatr Med 1992; 8: 69-87.

14. Ferraro KF, Booth TL. Age, body mass index, and 
functional illness. J Gerontol B Psychol Sci Soc 
Sci 1999; 54B: S339-S348.

15.  Launer LJ, Harris T, Rumpel C, Madans J. Body 
mass index, weight change, and risk of mobility 
disability in middle—aged and older women: e 
epidemiologic follow-up study of NHANES I. 
JAMA 1994; 271: 1093-1098.

16. Clark DO, Stump TE, Hui SL, Wolinsky FD. 
Predictors of mobility and basic ADL difficulty 
among adults aged 70 years and older. J Aging 
Health 1998; 10: 422-440.

17.  Felson DT. Weight and osteoarthritis. Am J Clin 
Nutr 1996; 63: 430S-432S.

18. Felson DT, Anderson JJ, Naimark A, Swift 
M, Castelli W, Meenan RF. Obesity and 
symptomatic knee osteoarthritis (OA): Results 
from the Framingham Study [abstract]. Arthritis 
Rheum 1987; 30: S130.

19.  Carman WJ, Sowers M, Hawthorne VM, 
Weissfeld LA. Obesity as a risk factor for 
osteoarthritis of the hand and wrist: A prospective 
study. Am J Epidemiol 1994; 139: 119-129.

20. Burton BT, Foster WR, Hirsch J, Vanitallie TB. 
Int J Obes Relat Metab Disord 1985; 9: 155-169.

21.  Ettinger WH Jr, Fried LP, Harris T, Shemanski 
L, Schulz RJ, for the CHS Collaborative Research 
Group. Self-reported causes of physical disability 
in older people: e Cardiovascular Health Study. 
J Am Geriatrics Soc 1994; 42: 1035-1044.

22. Guralnik JM, LaCroix AZ, Abbott RD, Berkman 
LF, Satterfield S, Evans DA, Wallace RB. 
Maintaining mobility in late life. I. Demographic 
characteristics and chronic conditions. Am J 
Epidemiol 1993; 137: 845-857.

23. Mor V, Murphy J, Masterson-Allen S, Willey C, 
Razmopour A, Jackson ME, Greer D, Katz S. 
Risk of functional decline among well elders. J 
Clinic Epidemiol 1989; 42: 895-904.

24. Chandler JM, Hadley EC. Exercise to improve 
physiologic and functional performance in old 
age. Clinics Geriatric Med 1996; 12: 761-784.

25. DiPeitro L. e epidemiology of physical activity 
and physical function in older people. Medicine 
and Science in Sport and Exercise 1996; 28: 596-
600.

26. Morey MC, Peiper CF, Cornoni-Huntley J. 
Physical fitness and functional limitations in 
community-dwelling older adults. Medicine and 
Science in Sport and Exercise 1998; 30: 715-723.

27.  Rikli RE, Jones CJ. Assessing physical 
performance in independent older adults: Issues 
and guidelines. J Aging Physical Activity 1997; 5: 
244-261.

28. NIH. Clinical guidelines on the identification, 
evaluation and treatment of overweight and 
obesity in adults: e Evidence Report. 
Washington, DC: National Institutes of Health, 
1998.

29. Heath GW, Fentem PH. Physical activity 
among adults with disabilities—A public health 
perspective. Exerc Sport Sci Rev 1997; 25: 195-
234.

30. Must A, Spadano J, Coakley EH, Field AE, 
Colditz G, Dietz WH. e disease burden 
associated with overweight and obesity. JAMA 
1999; 282: 1523-1529.

31.  Centers for Disease Control and Prevention. 
State-specific prevalence of disability among 
adults: 11 states and the district of Columbia, 
1998. MMWR Morbidity and Mortality Weekly 
Report 2000; 49: 711-714.

8


