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a b s t r a c t
This study sought to determine the prevalence and impact of pain in a nationally representative sample
of older adults in the United States. Data from the 2011 National Health and Aging Trends Study were
analyzed. In-person interviews were conducted in 7601 adults ages P65 years. The response rate was
71.0% and all analyses were weighted to account for the sampling design. The overall prevalence of bothersome pain in the last month was 52.9%, afﬂicting 18.7 million older adults in the United States. Pain did
not vary across age groups (P = 0.21), and this pattern remained unchanged when accounting for cognitive performance, dementia, proxy responses, and residential care living status. Pain prevalence was
higher in women and in older adults with obesity, musculoskeletal conditions, and depressive symptoms
(P < 0.001). The majority (74.9%) of older adults with pain endorsed multiple sites of pain. Several measures of physical capacity, including grip strength and lower-extremity physical performance, were associated with pain and multisite pain. For example, self-reported inability to walk 3 blocks was 72% higher
in participants with than without pain (adjusted prevalence ratio 1.72 [95% conﬁdence interval 1.56–
1.90]). Participants with 1, 2, 3, and P4 sites of pain had gait speeds that were 0.01, 0.03, 0.05, and
0.08 meters per second slower, respectively, than older adults without pain, adjusting for disease burden
and other potential confounders (P < 0.001). In summary, bothersome pain in the last month was
reported by half of the older adult population of the United States in 2011 and was strongly associated
with decreased physical function.
Ó 2013 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction
Population aging is occurring in nearly every country of the
world [48]. Not only are the number and proportion of older adults
increasing globally, but the older adult population itself is getting
older as well. Gains in life expectancy at older ages have fueled
the rapid growth of the oldest-old segment of the population,
although it is unclear whether improvements in functional status
of older adults have kept pace [14,20,21,52]. Considering that disability in late life is a major predictor of medical and social service
need, investigating risk factors for functional decline is a major
public health priority.
Pain is one of the most widely cited symptoms underlying disability among older adults [18,34,40]. For instance, in a populationbased cohort of moderately-to-severely disabled women, pain was
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the most commonly endorsed cause of disability in basic activities
of daily living (eg, bathing), instrumental activities of daily living
(eg, housework), and mobility function (eg, walking a quarter of
a mile) [34]. Although these ﬁndings have been observed in other
community-based studies of older adults, the epidemiology of pain
in older adults is not well established. For example, the overall
prevalence of pain estimated in previous studies ranges considerably from 24% to 72% [2,3,5,7,13,26,27,51,63]. Further, the age pattern of pain is not well characterized, as some studies suggest an
increased prevalence with advancing age while others report a ﬂat
or decreasing prevalence [28]. Much of the variance in prevalence
estimates can be attributed to inadequate sampling of the oldestold in the community and in residential care settings, and to differences in survey methods and case deﬁnitions. The effects of
dementia status and cognitive function of respondents on prevalence estimates is unclear, and the role of proxy respondents has
not been investigated. In addition to the uncertainties in pain prevalence among older adults, the impact of pain has primarily been
assessed with self-reported functional outcomes. Relatively few
studies have examined the impact of pain using objective, physical
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performance measures that can capture a wide range of function
and that are now used in geriatric patient assessment.
We sought to determine the prevalence and impact of pain in a
large, nationally representative sample of older adults in the United States. Speciﬁcally, the aims of the current study were to 1)
determine the overall prevalence of pain according to demographic
and health characteristics; 2) determine the prevalence of pain at
speciﬁc anatomic sites and the total number of pain sites according
to age and sex; 3) evaluate the effects of cognitive function,
dementia status, residential care status and proxy respondents
on pain reporting and the age-to-pain relationship; and 4) assess
the impact of overall pain and multisite pain on grip strength, gait
speed, and lower-extremity physical performance as well as on
self-reported function. Considering that the numbers of older
adults with multiple chronic conditions are large and will continue
to grow, there is a critical need to assess the burden of pain in the
older adult population.
2. Methods
2.1. Study population
The National Health and Aging Trends Study (NHATS) was designed to investigate multiple aspects of functioning in later life
and is funded by the US National Institute on Aging, National Institutes of Health [29]. In 2011, a stratiﬁed, multistage sampling design was used to enroll 8245 adults ages 65 years and older into
the study. The sampling response rate was 71% (8245/11,637)
and the sample, which was drawn from the Medicare enrollment
ﬁle, represents Medicare beneﬁciaries living in the contiguous United States. Medicare is the national health care insurance program
that is used by 96% of all older adults in the United States. Written
informed consent was obtained from all study participants or their
proxy respondents, and the study protocol was approved by the
Johns Hopkins University Institutional Review Board.
In-person interviews, including cognitive and physical performance assessments, were completed by trained survey research
staff in the homes of study participants living in the community
or in residential care facilities (eg, retirement or assistive living
communities), but not in participants who were residing in nursing
homes and who were not expected to return to their original home
residence. Therefore, 468 (5.7%) nursing home residents were excluded from the data analysis. Persons in all other residential care
settings are represented in the study sample (weights for those
with sample person interviews, n = 353, were adjusted to represent
those who were not interviewed, n = 168) [41]. Also excluded were
persons missing data on the pain measures (n = 5). The ﬁnal analytic sample size of the current study was 7601, which is representative of 35.3 million older adults residing in the US. Participants
that were excluded from the current study were older (P < 0.001)
and more likely to be female (P < 0.001) than those included.
2.2. Measures
During the interview, participants were asked, ‘‘In the last
month, have you been bothered by pain?’’ For participants who
were too sick and/or unable to communicate (n = 579, 7.6%), proxy
respondents were asked, ‘‘In the last month, has he/she been bothered by pain?’’ Those who responded ‘‘yes’’ were asked to report
where they had pain in the last month by looking at a card with
the following anatomic sites listed: back, hips, knees, legs, feet,
hands, wrists, arms, shoulders, stomach, head, and neck. Participants could also specify other sites that were not listed, but this
information was not analyzed. Each of the listed anatomic sites,
as well as the total number of sites, was examined. The side of
the body where pain occurred was not recorded and therefore, pain

in the right and left hip, for example, would be counted as a single
pain site.
Several measures of physical capacity that represent the building blocks of daily function were included in the study [19,22]. The
ability to do the following 6 pairs of activities in the last month was
assessed by self-report: 1) walk 6 blocks (about ½ mile)/walk 3
blocks; 2) walk up 20 stairs/walk up 10 stairs; 3) lift and carry
20 pounds/lift and carry 10 pounds; 4) kneel down without holding on to anyone or anything/bend over without holding on to anyone or anything; 5) put a heavy object on a shelf overhead/reach up
over head; and 6) open a sealed jar using hands only/grasp small
objects. For each pair, the ﬁrst activity is generally more challenging than the second; therefore, respondents who were able to do
the more difﬁcult activity were not asked about the second, easier
activity and were assumed to be able to do it. Those who reported
‘‘no’’ or ‘‘don’t know’’ to the ﬁrst activity, were asked the second. A
composite score of self-reported physical capacity was computed
by summing the total number of activities the respondent reported
they were able to do. Scores ranged from 0 to 12, with higher values indicating greater physical capacity.
Physical performance was also assessed during the home interview. Grip strength was measured in kilograms (kg) by having participants squeeze a dynamometer as hard as they could. The
maximum recorded strength from 2 trials was analyzed. Lowerextremity function was assessed with the Short Physical Performance Battery (SPPB), which is a widely used summary measure
that incorporates standing balance, gait speed, and ability to rise
from a chair [23,24]. For the balance component, participants were
asked to stand and maintain their feet in side-by-side, semi-tandem (heel of one foot beside the big toe of the other foot), and tandem (heel of one foot in front of and touching the other foot)
positions for 10 seconds each. The more difﬁcult balance tests were
not given when a participant was unable to hold an easier test for
the full 10 seconds. Gait speed was assessed by having participants
walk at their usual pace over a 3-meter course from a standing
start. Participants were allowed to use a cane (n = 185) or a walker
(n = 214) if necessary; the assessment and scoring protocols remained the same regardless of whether a walking aide was used.
The faster of 2 timed trials was analyzed. Finally, participants were
asked to rise from a chair and return to the seated position 5 times
as quickly as possible while keeping their arms folded over their
chest. The time to complete the 5 chair rises was recorded. All 3
components of the SPPB were scored from 0 to 4, with 0 indicating
the inability to complete the test and 4 indicating the highest level
of performance. Participants who were able to complete the walking and chair-rise tasks were each scored 1 to 4 based on quartile
cut-points from normative data on community-dwelling older
adults [24]. The following scores were assigned for the balance
component: 0 if participants were unable to hold the side-by-side
position for 10 seconds, 1 if participants could only hold the sideby-side standing position for 10 seconds; 2 if they could hold a
semi-tandem position for 10 seconds, but were unable to hold a
full-tandem position for more than 2 seconds; 3 if they could stand
in a full-tandem position for 3 to 9 seconds; and 4 if they could
stand in a full-tandem position for 10 seconds. The composite SPPB
score is the sum of the balance, walking, and chair-rise subscores
and ranges from 0 to 12 possible points, with higher values reﬂecting better lower-extremity function. In addition to grip strength
and SPPB scores, gait speed was examined in meters per second
(m/s) as a separate variable given its salience in daily function
and clinical use. All 3 measures are powerful predictors of various
adverse outcomes in older adults, including hospitalization, disability, and mortality [12,61].
Cognitive function was assessed using tests of verbal recall (ie,
memory) and orientation [29]. Ten words (common nouns) were
read out loud to participants, who were then immediately asked
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to recall as many words as possible. After an approximately 5-minute delay during which participants answered other survey questions, they were asked again to recall as many of the 10 words as
possible. Orientation to the day, date, month, and year was also assessed. The numbers of correct answers to the 3 tests were
summed into a composite cognitive performance score, ranging
from 0 to 24 possible points (10 points for immediate recall, 10
points for delayed recall, and 4 points for orientation).
A wide range of demographic and health status variables were
also collected. Participants were asked to self-identify their race
and ethnicity. Socioeconomic position was assessed in terms of
the highest grade of education completed. A standard set of questions was used to determine smoking status (ie, never, former, or
current smoker). Body mass index (BMI) was calculated using measured height and weight (BMI = weight in kilograms divided by

Table 1
Prevalence of pain according to demographic and health characteristics in adults
65 years and older, United States: National Health and Aging Trends Study, 2011.
Characteristic

No. in the United States
with pain

% Prevalence of pain
(95% CI)

Total in the older adult
population

18,666,000

52.9 (51.5–54.3)

Age, years
65–69
70–74
75–79
80–84
85–89
P90

5,157,000
4.566,000
3,618,000
2,690,000
1,795,000
840,000

52.3
51.9
53.8
51.9
56.0
56.0

Sex
Men
Women

7,137,000
11,528,000

46.7 (44.5–48.8)
57.7 (56.0–59.5)

Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Hispanic
Other

15,022,000
1,592,000
1,265,000
616,000

52.9
55.7
53.2
50.2

(51.4–54.4)
(52.4–58.9)
(46.6–59.7)
(44.8–55.5)

2,053,000
2,275,000
5,180,000
5,057,000

56.9
57.3
53.8
55.4

(52.2–61.5)
(54.0–60.6)
(51.6–56.1)
(52.9–57.9)

2,145,000
1,777,000

47.2 (43.2–51.2)
45.0 (39.9–50.1)

Smoking history
Never smoked
Former smoker
Current smoker
Obesity

8,613,000
8,529,000
1,501,000
5,983,000

51.7
54.8
50.3
63.1

(49.7–53.6)
(52.7–57.0)
(45.7–54.8)
(60.2–65.8)

Medical conditions
Arthritis
Osteoporosis
Hip fracture
Cancer
Myocardial infarction
Diabetes
Hypertension
Stroke
Dementia
Depressive symptoms

13,047,000
4,987,000
976,000
5,231,000
3,041,000
5,173,000
12,875,000
2,161,000
1,014,000
3,514,000

68.9
66.9
67.2
57.4
61.4
61.5
57.2
61.1
65.6
68.9

(67.1–70.6)
(64.4–69.3)
(62.3–71.7)
(54.8–60.0)
(58.6–64.2)
(59.2–63.8)
(55.6–58.8)
(56.3–65.7)
(61.4–69.5)
(65.5–72.1)

Total no. of medical
conditions
0
1
2
3
P4

813,000
2,544,000
4,329,000
4,650,000
6,330,000

25.0
38.1
48.1
60.4
73.4

(20.8–29.7)
(35.4–40.8)
(45.7–50.5)
(57.7–63.0)
(71.2–75.5)

Education
<9 years
9–11 years
High school graduate
Some college/
vocational
College graduate
Masters or professional
degree

CI, conﬁdence interval.

(49.5–55.1)
(49.3–54.4)
(50.8–56.8)
(49.5–54.2)
(53.1–58.8)
(50.9–61.0)
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height in meters squared). Obesity was deﬁned by BMI P30.0 kg/
m2. Medical conditions were assessed by asking participants if a
doctor has ever told them that they had any of the following: a
heart attack or myocardial infarction; high blood pressure or
hypertension; arthritis (including osteoarthritis or rheumatoid
arthritis); osteoporosis or thinning of the bones; diabetes; lung diseases, such as emphysema, asthma, or chronic bronchitis; a stroke;
dementia or Alzheimer’s disease; cancer; or a broken or fractured
hip (since age 50 years). Two screening questions from the Patient
Health Questionnaire-2 were used to assess depressive symptoms
(score P3) [30].
2.3. Data analysis
All analyses were weighted to account for unequal probabilities
of selection into the NHATS sample, as well as to obtain estimates
of pain prevalence and standard errors. Analytic sample weights
account for differential selection of subgroups (eg, oversampling
of black individuals and oldest-old adults) and adjust for nonresponse. Variance estimates (95% conﬁdence intervals [CI]) were
calculated using a Taylor series linearization that incorporated
the complex sample design of the survey. Data management and
statistical analysis were performed with Stata/SE version 12.1 (Stata Corp., College Station, TX, USA).
Adjusted Wald statistics were used to evaluate differences in
pain prevalence estimates across demographic and health characteristics (Tables 1 and 2). Poisson regression was used to estimate
prevalence ratios and 95% CI for comparison of site-speciﬁc pain in
women vs men (Table 3), to assess the effects of dementia, cognitive function, residential care status, and type of interview respondent on pain reporting (Table 4), and to model the association of
pain with the ability to carry out speciﬁc, individual functional
tasks (Table 5). Logistic regression models were not ﬁtted because
odds ratios can be overestimated when the study outcomes are
common [59]. Linear regression was used to model the association
of pain with grip strength, gait speed, SPPB scores, and self-reported physical capacity composite scores (Table 6). All of the analyses with the physical capacity outcomes (reported in Tables 5 and
6) were adjusted for the participants’ demographic and health
characteristics that might confound the pain-to-physical capacity
relationship. Not only were individual conditions, such as arthritis
and depressive symptoms, speciﬁed in the model, but also the total
number of medical conditions was included to account for the potential confounding effect of multimorbidity, overall disease burden. These adjustments provide a more conservative test of the
associations of interest. Larger effect sizes were observed in models
adjusted for only demographic characteristics (these results are
available upon request).
3. Results
The overall prevalence of bothersome pain in the last month
was 52.9% (95% CI 51.5%-54.3%), afﬂicting 18.7 million older adults
in the United States. Table 1 shows the distribution of pain according to major demographic and health characteristics. Notably,
there was no difference in pain prevalence across age groups
(P = 0.21). Women had a higher burden of pain than men
(P < 0.001). Pain reporting did not vary by race/ethnicity
(P = 0.40), but there was a clear decrease in pain prevalence with
higher levels of education (P < 0.001). Smoking history was not
associated with pain. As expected, pain prevalence was substantially higher in older adults with obesity and musculoskeletal conditions, including arthritis, osteoporosis, and hip fracture, as well
as in those with depressive symptoms. Importantly, pain increased
considerably with greater multimorbidity.
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Table 2
Prevalence of pain in speciﬁc anatomic sites, by age group among adults 65 years and older, United States: National Health and Aging Trends Study, 2011.
Pain site

Total
(n = 7601)
%

65–69 years
(n = 1407)
%

70–74 years
(n = 1578)
%

75–79 years
(n = 1511)
%

80–84 years
(n = 1505)
%

85–89 years
(n = 951)
%

P90 years
(n = 649)
%

Back
Knee
Shoulder
Hip
Foot
Hand
Neck
Head
Wrist
Leg
Stomach
Arm

30.3
24.8
19.9
17.7
17.7
16.8
16.0
9.7
9.8
4.0
1.4
1.2

30.4
25.0
20.9
17.5
18.5
18.6
18.0
10.5
10.9
3.2
1.4
1.2

28.7
22.9
19.4
17.8
17.9
16.3
16.3
9.5
10.2
4.1
1.2
1.2

30.5
26.7
18.2
17.4
16.1
14.6
14.9
9.3
8.6
4.5
0.8
1.1

31.7
23.3
19.6
17.9
18.3
16.4
15.2
9.7
8.8
3.7
2.0
1.0

30.9
26.0
20.4
17.9
15.4
18.0
14.6
9.2
10.4
5.6
1.8
1.3

32.0
28.5
22.4
19.1
17.2
16.1
11.6
7.5
9.0
4.4
2.2
2.2

Total no. of sites
0
1
2
3
P4

47.1
13.3
12.0
9.2
18.4

47.7
13.0
11.9
8.1
19.4

48.1
13.3
10.4
9.9
18.4

46.2
14.0
13.1
9.8
16.9

48.1
11.9
12.9
8.6
18.6

44.1
15.1
12.7
10.1
18.1

44.0
14.4
13.4
8.9
19.4

Table 3
Prevalence of pain in speciﬁc anatomic sites, by sex among adults 65 years and older, United States: National Health and Aging Trends Study, 2011.
Pain site

Men
(n = 3168)
%

Women
(n = 4433)
%

Prevalence ratio
(95% CI)
Women: Men

Back
Knee
Shoulder
Hip
Foot
Hand
Neck
Head
Wrist
Leg
Stomach
Arm

24.7
19.8
16.9
14.3
14.4
12.3
12.3
6.1
7.6
3.6
1.1
1.0

34.6
28.7
22.2
20.3
20.3
20.2
18.8
12.4
11.5
4.3
1.6
1.4

1.40
1.45
1.31
1.42
1.41
1.64
1.53
2.04
1.52
1.18
1.42
1.42

(1.29–1.51)
(1.31–1.60)
(1.16–1.49)
(1.26–1.61)
(1.22–1.64)
(1.43–1.89)
(1.35–1.74)
(1.66–2.50)
(1.28–1.79)
(0.93–1.51)
(0.90–2.22)
(0.88–2.29)

Total no. of sites
0
1
2
3
P4

53.3
14.6
10.5
8.2
13.4

42.3
12.4
13.2
9.9
22.3

0.79
0.85
1.25
1.20
1.67

(0.75–0.84)
(0.75–0.97)
(1.10–1.43)
(1.01–1.43)
(1.46–1.91)

CI, conﬁdence interval.

Table 4
Association of residential care status, type of interview respondent, cognitive performance, and dementia with pain in adults 65 years and older, United States: National Health
and Aging Trends Study, 2011.
Model 1
PR (95% CI)
Residential care status
Community
Residential care resident
Type of interview respondent
Sampled person (self-respondent)
Proxy respondent
Cognitive performance
Per 1 SD increment
Dementia
No
Yes

Model 2
PR (95% CI)

Model 3
PR (95% CI)

Model 4
PR (95% CI)

1.00
1.06 (0.96–1.18)

Model 5
PR (95% CI)
1.00
1.00 (0.88–1.12)

1.00
1.11 (1.02–1.22)

1.00
1.04 (0.94–1.15)
0.96 (0.94–0.99)

0.98 (0.95–1.01)
1.00
1.23 (1.15–1.32)

1.00
1.19 (1.09–1.29)

PR, prevalence ratio; CI, conﬁdence interval; SD, Standard Deviation.
All models were adjusted for age and sex; Model 5 included age, sex, residential care status, interview respondent type, cognitive performance, and dementia.
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Table 5
Association of pain and number of pain sites with self-reported inability to independently carry out functional tasks without use of assistive devices in adults 65 years and older,
United States: National Health and Aging Trends Study, 2011.
Walk 3 blocks
(n = 7132)
PR (95% CI)

Climb 10 stairs
(n = 7123)
PR (95% CI)

Carry 10 pounds
(n = 7145)
PR (95% CI)

Bend over
(n = 7153)
PR (95% CI)

Reach overhead
(n = 7149)
PR (95% CI)

Grasp small objects
(n = 7161)
PR (95% CI)

Pain status
No pain
Pain

1.00
1.72 (1.56–1.90)

1.00
1.79 (1.60–2.01)

1.00
1.73 (1.50–2.00)

1.00
1.66 (1.46–1.89)

1.00
1.80 (1.54–2.09)

1.00
1.70 (1.29–2.24)

No. of pain sites
0
1
2
3
P4

1.00
1.41
1.57
1.81
2.05

1.00
1.32
1.60
1.90
2.28

1.00
1.40
1.48
1.89
2.11

1.00
1.26
1.51
1.73
2.11

1.00
1.24
1.33
1.84
2.59

1.00
0.94
0.89
1.48
2.90

(1.24–1.59)
(1.38–1.78)
(1.59–2.06)
(1.83–2.30)

(1.13–1.54)
(1.36–1.89)
(1.57–2.31)
(2.00–2.61)

(1.15–1.71)
(1.23–1.78)
(1.57–2.28)
(1.78–2.50)

(1.07–1.49)
(1.24–1.83)
(1.49–2.00)
(1.82–2.45)

(0.97–1.58)
(1.06–1.68)
(1.52–2.23)
(2.15–3.12)

(0.54–1.64)
(0.53–1.48)
(1.01–2.18)
(2.07–4.07)

PR = prevalence ratio; CI = conﬁdence interval.
All 12 models were adjusted for age, sex, race/ethnicity, education, smoking history, body mass index, obesity, depressive symptoms, dementia, arthritis, osteoporosis, hip
fracture, cancer, chronic lung disease, myocardial infarction, diabetes, hypertension, stroke, and total number of medical conditions.

Table 6
Association of pain and number of pain sites with grip strength, gait speed, the Short Physical Performance Battery, and a self-reported physical capacity scale in adults 65 years
and older, United States: National Health and Aging Trends Study, 2011.
Grip strength in kilograms
(n = 5941)
b (95% CI)

Gait speed in meters/second
(n = 5926)
b (95% CI)

Short physical performance battery
(n = 6274)
b (95% CI)

Self-reported physical capacity
(n = 7061)
b (95% CI)

Pain status
No pain
Pain

Ref.
0.65 ( 1.05,

Ref.
0.04 ( 0.05,

Ref.
0.64 ( 0.81,

Ref.
1.12 ( 1.29,

No. of pain sites
0
1
2
3
P4

Ref.
0.41
0.24
0.81
1.35

(
(
(
(

0.24)

1.02, 0.20)
0.81, 0.34)
1.60, 0.01)
2.04, 0.65)

Ref.
0.01
0.03
0.05
0.08

(
(
(
(

0.02)

0.03, 0.01)
0.05, 0.01)
0.08, 0.02)
0.10, 0.06)

Ref.
0.15
0.51
0.78
1.25

(
(
(
(

0.47)

0.36, 0.07)
0.80, 0.22)
1.09, 0.47)
1.52, 0.99)

Ref.
0.46
0.72
1.29
2.16

(
(
(
(

0.95)

0.65, 0.27)
0.96, 0.47)
1.57, 1.01)
2.46, 1.87)

b = unstandardized coefﬁcient; CI = conﬁdence interval.
All 8 models were adjusted for age, sex, race/ethnicity, education, smoking history, body mass index, obesity, depressive symptoms, dementia, arthritis, osteoporosis, hip
fracture, cancer, chronic lung disease, myocardial infarction, diabetes, hypertension, stroke, and total number of medical conditions.

Table 2 shows the prevalence of site-speciﬁc pain in the total
population and in each age group. Nearly a third of older adults reported back pain, while a quarter had knee pain. Shoulder, hip,
foot, hand, and neck were the next most common set of pain sites;
stomach and arm were the least common. It is noteworthy that the
majority (74.9%) of older adults with pain had multiple sites of
pain, and approximately a ﬁfth of all older adults (6.5 million) reported 4 or more sites of pain (Table 2). Indeed, Fig. 1 illustrates
that pain at any one site is usually accompanied by pain in other
sites, typically at 3 or more locations. Among those with pain,
88.9% reported pain in the lower body (back, hips, knees, legs, or
feet), while two-thirds (65.8%) reported pain in the upper body regions (head, neck, shoulders, arms, wrists, hands, or stomach). The
age-stratiﬁed results shown in Table 2 indicate that with the
exception of the neck, pain did not vary by age at any of the other
sites (all Ps > 0.10). The prevalence of neck pain decreased with
advancing age (P = 0.02). The distributions of site-speciﬁc pain
and multisite pain stratiﬁed by sex are presented in Table 3. Women had a higher prevalence of pain at each anatomic site and a
greater total number of pain sites in comparison to men.
The effects of residential care status (vs community-dwelling),
type of interview respondent, cognitive function, and dementia
status on pain reporting also were examined. All of these results
are shown in Table 4 and adjusted for age and sex. There was no
association of residential care with pain (Model 1). However, pain
prevalence was 11% higher in reports given by proxy respondents

compared with self-respondents (Model 2). The primary reasons
reported for using proxy respondents were because the sample
person had dementia, was too ill, and/or had speech or hearing
impairment. Better cognitive performance was associated with a
decreased probability of pain (Model 3). Older adults with a doctor’s diagnosis of dementia were 23% more likely to report pain
than those without dementia (Model 4). When including residential care status, type of interview respondent, cognitive function,
and dementia status in the same model (along with age and sex),
only dementia status remained signiﬁcantly associated with pain
(Model 5). Interestingly, the association of age with pain remained
nonsigniﬁcant (P = 0.69) when adjusting for these factors. That is,
pain prevalence remained similar across age groups. Moreover,
excluding study participants with dementia did not alter the ageto-pain relationship (P = 0.87), nor did further exclusion of proxy
respondents (P = 0.99).
Although there was no age-related pattern to pain reporting
among older adults, age is a well-established risk factor for mobility disability, as illustrated in Fig. 2A. Among older adults without
pain, the inability to walk 3 blocks (approximately a quarter mile)
increased with advancing age. However, within each age group,
older adults with pain had a substantially higher prevalence of
mobility disability than those without pain, suggesting that pain
is an accelerator of functional decline. For example, the level of
mobility disability in 65–69-year-old adults with pain (23.9%) is
not reached in the nonpain population until ages 80–84 years
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Fig. 1. Percentage of co-occurring pain sites among those with the index pain site.
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Fig. 2. Percentage of older adults unable to independently walk 3 blocks according to pain status (A) and number of pain sites (B), by age group.

(21.8%). Fig. 2B illustrates this effect of pain as well and further
shows the impact of multisite pain on mobility disability. The
multivariable results examining the association of overall pain
and multisite pain on the inability to walk 3 blocks and on 5 other

functional tasks are provided in Table 5. For each task, prevalence
of disability was 70%-80% higher in older adults with pain than in
those without pain, adjusting for several demographic and behavioral factors, individual medical conditions, and the total number
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of medical conditions. In addition, multisite pain had a clear graded
effect whereby those with a greater number of pain sites had
signiﬁcantly increased probability of disability (P for linear
trend < 0.001 for each functional task). Similarly, Table 6 shows
that older adults with pain and multiple sites of pain had signiﬁcantly weaker grip strength, slower gait speed, and poorer overall
lower-extremity function as measured by the SPPB. Similar disabling effects were observed with the self-reported physical capacity composite measure.
4. Discussion
In this large, nationally representative sample, ‘‘bothersome
pain’’ in the last month was reported by half of the communitydwelling older adult population of the United States in 2011 and
was strongly associated with decreased physical function. Pain
was more common in women and in persons with lower levels
of education, chronic musculoskeletal conditions, and greater multimorbidity. There was no variation in pain prevalence across age
groups, even when accounting for factors that might affect pain
reporting in the oldest-old segments of the population, such as
cognitive function and proxy respondents. The current study provides a comprehensive analysis of contemporary data that reveals
a high burden of pain in the older adult population, spanning from
the youngest old to the oldest old.
The impact of pain in older adults is substantial. While a number of studies have examined pain with physical function outcomes [9,13,17,36,40,42,43,50,51,53,57,58,62,63], the current
study assessed a broad range of upper- and lower-extremity function tasks that are considered by many older adults and health care
providers as clinically relevant for maintaining independent living.
The inability to do some of the most fundamental tasks that underlie daily function was 70%-80% more common in older adults with
pain than in those without pain. These effects were even more pronounced in those with pain in multiple sites. Indeed, older adults
with pain in 3 or 4 or more locations had clinically signiﬁcant
decrements in function. For example, a small but meaningful
change and substantial change in usual gait speed in older adults
has been estimated using distributional and anchoring methods
to range 0.03–0.05 m/s and 0.08–0.10 m/s, respectively [31,46].
Further, a 0.1-m/s decline in gait speed and 1-point decline in
the SPPB over a year were previously shown to be associated with
about a 2-fold increased 5-year mortality risk [47]. In the current
study, participants with 1, 2, 3, and P4 pain sites had gait speeds
that were 0.01, 0.03, 0.05, and 0.08 m/s slower, respectively, than
older adults without pain, adjusting for disease burden and other
potential confounders (Table 6). Similar clinically signiﬁcant, large
effects were observed with the SPPB. These ﬁndings from the
NHATS are in line with other, smaller studies of community-dwelling older adults showing that multisite or widespread pain is associated with falls, poorer physical performance, and the onset and
progression of disability [1,9,17,33,35,36,43]. Given that 40% of
older adults in the current study had multisite pain (74.9% of those
who reported pain), there is an urgent need to develop interventions to prevent functional decline in this large, vulnerable
population.
Consistent with other studies, women in the current study were
more likely to report overall pain and to endorse more sites of pain
than men. This sex difference is believed to reﬂect a complex interplay between biological, psychological, and social factors that
underlie pain reporting [64]. It is also conceivable that sex differences in pain reporting among older adults reﬂect an antagonistic
feedback loop whereby pain exacerbates disability and vice versa.
The higher burden of disability in older women is driven by a combination of higher incidence of disability, lower rates of recovery,
and higher probability of survival with disability when compared
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with older men [25,37]. Whether the known sex differences in
the dynamics of disability in older adults also apply to pain merits
further investigation.
In addition to sex differences, there was a clear socioeconomic
gradient in pain reporting. Older adults with lower levels of education were more likely to report pain than those with higher levels
of education. This likely reﬂects the cumulative effects of social
disadvantage on disease burden over the life course as well as
the persistent effects of occupational, work-related injury [32,38].
Interestingly, there were no major differences in pain reporting
by race/ethnicity. Future research should examine whether the impact of pain varies by race/ethnicity and socioeconomic position.
The large number of older adults participating in the NHATS,
including 1600 individuals ages 85 years and older, permitted stable estimation of pain prevalence in the oldest-old segments of the
U.S. population. The results of this study and others indicate that
the prevalence of pain in late life does not change with advancing
age, including pain in speciﬁc anatomic locations (except the neck)
[13,50,63]. However, it was unclear from prior investigations
whether the ﬂat age-pattern to pain reporting was an artifact of
cognitive impairment, lack of proxy respondents for those unable
to self-report pain, and noncoverage of older adults living in residential care communities or nursing homes. Although some clinical studies in older adults suggest that pain reporting is lower in
cognitively impaired persons [39,45], a recent community-based
study showed no difference in pain reporting between cognitively
intact and impaired older adults and that the impact of pain on
mood and function was similar in both populations [55,56]. Another study showed that older adults with chronic low back pain
have decreased neuropsychological performance compared to controls without pain [66]. In the current study, poorer cognitive performance (on tests of memory and orientation) and self-reported
doctor’s diagnosis of dementia were associated with pain, but the
age-to-pain relationship remained unchanged, adjusting for
dementia and cognitive performance as well as proxy response
and residential care status.
The role of medications and polypharmacy in pain reporting
among older adults was not examined in the current study, but
merits investigation. Research on the relationship of age with pain
severity is also warranted as previous work has shown that the
prevalence of severe back pain increases with advancing age, but
prevalence of minor or less severe back pain decreases after the
sixth decade of life [16]. Additional research is needed to estimate
the effect of pain in nursing home residents on national pain prevalence estimates, although it is unlikely to strongly inﬂuence the
age-to-pain relationship as a relatively small proportion of the older adult population resides in nursing homes.
As with many national surveys, a limitation of the NHATS is that
it did not have a detailed pain assessment that included information on pain severity, duration, or direct measures of interference.
Nonetheless, the pain questionnaire item used has good face validity and a 1-month recall period of pain is reasonably reliable
[8,49,65]. Further, the bothersome pain item was strongly related
to depressive symptoms, chronic musculoskeletal conditions, and
function, providing some evidence of criterion validity. Location
of pain was also assessed, and multisite pain was strongly associated with functional outcomes. Interestingly, a study comparing
the effects of multisite pain and pain intensity (as measured by
the Brief Pain Inventory [10,11]) in 600 community-dwelling older
adults showed that multisite pain and greater pain intensity were
each associated with decreased SPPB scores in separate models;
however, when both pain variables were entered simultaneously,
only multisite pain remained signiﬁcantly associated with the SPPB
[17]. Additional epidemiologic studies in large samples are needed
to investigate the characteristics of multisite pain in older adults,
including information on medications and pain treatment, which,
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unfortunately, were not available in the current study. A clear
strength of the current study is the generalizability of the results
as the sampling methods used provided a national sample of community-dwelling older adults, reducing the potential for selection
bias [15]. In contrast to many other studies that use postal questionnaires, the mode of data collection was in-person interviewing,
and the use of proxy respondents reduced case under-ascertainment that can bias prevalence estimates of pain [26]. Finally, there
was comprehensive assessment of health status and function,
including tests of cognitive and physical performance, which permitted a robust analysis on the impact of pain with adjustment
for numerous potential confounders.
In summary, pain is a common condition in older adults that is
associated with clinically signiﬁcant decrements in function. The
major insights gained from this unique, nationally representative
study are 1) bothersome pain afﬂicts half of community-dwelling
older adults in the United States and three-fourths of them have
pain in more than one location (multisite pain); 2) pain reporting
did not vary by age, even when accounting for dementia, cognitive
performance, proxy response, and residential care status; and 3)
bothersome pain, particularly pain in multiple locations, was associated with decreased grip strength, gait speed, and overall lowerextremity physical performance, as well as decreased self-reported
physical capacity. Considering that pain is often undertreated in
the older adult population [44,60], the ﬁndings of the current study
underscore the need for public health action, including additional
epidemiologic research on other geriatric outcomes such as falls
and frailty [4,6,35,36,54].
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