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Objectives: To describe rates of pain and pain interference in a large
sample of adults aging with long-standing physical disabilities,
relative to a normative US population sample.

Methods: Self-report survey data was collected for a sample of 1877
individuals with spinal cord injury, neuromuscular disease, postpolio
syndrome, or multiple sclerosis. Rates of pain severity and pain inter-
ference in these samples were then compared with those taken from a
large normative sample (>20,000) collected through the NIH Patient
Reported Outcomes Measurement Information System (PROMIS).

Results: Individuals with long-standing physical disabilities reported
higher levels of pain and pain interference across the lifespan as
compared with individuals in the normative sample. In general,
individuals with disability did not experience an age-related decrease
in pain and pain impact in contrast to those in the normative sample.
For 3 disability groups (neuromuscular disease, postpolio syndrome,
and multiple sclerosis), pain interference remained elevated and sig-
nificantly higher than national norms in the “postretirement” period
(ie, age 65 to 74).

Discussion: Results from this study provide a large scale data on
prevalence rates of pain and pain interference in this population.
Findings underscore the prevalence and impact of pain in persons
with disabilities and suggest that individuals with disability may not
experience the same degree of decrease in pain interference in later life
that is typical of the US population. Those aging with disability may
be especially at risk for pain-related impairment in later life.
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Recent improvements in the medical care and rehabil-
itation of people with acquired disabilities have led to a

substantial increase in life expectancy. Although there are
exceptions to this trend,1 evidence suggests that increasing

numbers of people with physical disabilities are living well
into middle age and older adulthood.

Unfortunately, advancing age is inevitably associated
with decline in health and functioning, and almost nowhere
is this more true than in persons with disabilities. For these
individuals, increased longevity is often accompanied by a
number of challenging comorbid health problems (some-
times called secondary health conditions) that develop over
time.2–5 These secondary health conditions include spas-
ticity, fatigue, weakness, and imbalance. Especially for
older adults with disability, these symptoms can exert a
profound negative effect on quality of life, community
participation, and employment.

Perhaps, the most common secondary health con-
dition in adults with disability is chronic pain. Chronic pain
during disability can be musculoskeletal,6,7 neuropathic
(including paresthesias8,9), or as a result from associated
problems such as chronic headache10 or painful tonic
spasms.11 The majority of patients with disabilities report
chronic painful sensations, and of these, 25% to 33% rate
the intensity of their pain as severe.12

As individuals with disability age, whatever disability-
related pain problems they already have may begin to
interact with new pain problems associated with aging.
About 70% of independently living older adults report
chronic pain,13 with even higher rates for those in assisted
living facilities.14 Even able-bodied older adults experience
a number of “age-related” pain problems like diabetic
neuropathy, osteoarthritis-related joint pain and, in some
cases, cardiopulmonary pain (eg, angina or bronchospasm).
In those aging with disability, these kinds of pain problems
may begin to compound with pain that is disability-related
(eg, paresthesias).

Given the higher prevalence of pain in persons with
long-standing disabilities and evidence that pain can inter-
fere with the functioning,15 one would expect to see higher
levels of pain-related interference in persons with dis-
abilities as compared with their able-bodied but aging
peers. However, this hypothesis has never been directly
tested. Moreover, the possibility that pain’s effect on
functioning might vary as a function of age in persons with
disabilities has not been adequately examined.

More knowledge regarding the extent of pain inter-
ference in persons with disabilities and how it might relate
to age is important for at least 2 reasons. First, such
knowledge would allow clinicians to advise patients with
disabilities and chronic pain regarding what they might
expect as they get older. In a series of focus groups on aging
and disability conducted by our group,16 middle aged and
older participants expressed the need for more knowledge

Received for publication March 27, 2013; revised May 2, 2013;
accepted May 15, 2013.

From the *Department of Rehabilitation Medicine, University of
Washington School of Medicine, Seattle, WA; wDepartment of
Medical Social Sciences, Northwestern University Feinberg School
of Medicine, Chicago, IL; and zCenter for Health Outcomes
Research, United BioSource Corporation, Bethesda MD.

The authors declare no conflict of interest. Supported by the Depart-
ment of Education, NIDRR grant number H133B080024. How-
ever, those contents do not necessarily represent the policy of the
Department of Education, and you should not assume endorsement
by the Federal Government.

Reprints: Ivan Molton, PhD, Department of Rehabilitation Medicine,
University of Washington School of Medicine, Box 356490, 1959 NE
Pacific St, Seattle, WA 98195 (e-mail: imolton@u.washington.edu).

Copyright r 2013 by Lippincott Williams & Wilkins

ORIGINAL ARTICLE

Clin J Pain � Volume 30, Number 4, April 2014 www.clinicalpain.com | 307

mailto:imolton@u.washington.edu


about how their symptoms might progress. Second, infor-
mation about pain interference in individuals aging with
disabilities helps scientists and clinical researchers better
anticipate the impact of disability over the life course. This
information can support the development and testing of
interventions that might reduce the effects of pain on the
lives of individuals with disabilities.

The purpose of the current study was to contribute to
the knowledge base on this topic by comparing self-reported
levels of pain interference collected for multiple disability
populations with a large general population sample taken
from the NIH-funded Patient Reported Outcomes Measure-
ment Information System (PROMIS) project (described in
detail later). Our goal was to understand the magnitude of
pain interference across and between individuals with dis-
abilities and to describe ways in which pain interferes with
activities across the lifespan better. Using a community-based
survey approach, we assessed pain severity and pain inter-
ference in a sample of individuals with spinal cord injury
(SCI), postpolio syndrome (PPS), multiple sclerosis (MS), or
neuromuscular disease (NMD), hypothesizing that pain
interference would be higher in each of these 4 clinical con-
ditions as compared with a large US sample (which was
matched to the general population in terms of age, sex, and
race/ethnicity). To evaluate the relationship between age and
pain interference, we then compared levels of pain interfer-
ence to the PROMIS normative sample means for specific
age ranges (ie, 18 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74,
and 75 and older).

MATERIALS AND METHODS

Participants
Participants were recruited for an ongoing longitudinal

study examining the frequency and impact of secondary
health conditions in persons aging with a disability. To be
eligible, participants were required to be 18 years of age or
older; to be able to read, write, and understand English; and
to have a self-reported diagnosis of MS, SCI, NMD or PPS
or a history of polio and polio sequelae. The Institutional
Review Board at the University of Washington in Seattle
reviewed and approved all the study procedures.

Measures

National Comparison Data
The national comparison data for the present study

came from data collected by the PROMIS, an initiative
funded by the National Institutes of Health. The primary
goal of PROMIS was to develop measures of key symptoms
and outcomes applicable to a range of chronic con-
ditions.17,18 Psychometric testing for the PROMIS meas-
ures was completed using a very large sample (>20,000).19

A subsample (N=3036) matched the age, demographics,
and age and ethnicity of the US population (2000 census).20

This sample was used to estimate the mean population
scores for each PROMIS measure.

A unique characteristic of the scores of all PROMIS
measures, including the pain interference measure used in
this study, is that PROMIS scores are reported on a T-score
metric. This metric is anchored to the mean of a large
subsample of individuals whose distribution by age, sex,
and race/ethnicity approximates to that of the 2000 US
census.19 We refer to this sample as the “PROMIS nor-
mative sample” because of its normative representation on

key demographic variables. It is important to note, how-
ever, that the PROMIS sample is not normative with
respect to other variables such as education, marital status,
or socioeconomic status. Age cohort norms were not cre-
ated for the PROMIS normative sample. For comparison
with the data collected in our sample, we approximated
such norms by calculating mean pain scores by age range.
We refer to these as the “PROMIS age cohort means.”

The PROMIS T-score metric has a mean of 50 and an
SD of 10. The use of this metric improves the interpret-
ability of scores. For example, if a person scores a 70 on a
particular measure, this is a score that is 2.0 SDs [(70�50)/
10] above the mean of the PROMIS normative sample.

Demographic and Disability-related
Descriptive Variables

All participants provided basic demographic infor-
mation (eg, age, race/ethnicity, sex, marital status, income,
and questions about work history) and information
regarding their disability (including formal diagnosis, level
and completeness [for SCI], year of diagnosis, disease
course, and history of medical treatment).

PROMIS Measures
To ensure comparability to PROMIS norms, we

included the same measures of pain and pain interference
used in the PROMIS item bank development studies
(described below).

Pain Severity
Average pain severity (over the past week) was assessed

using a standard 11-point numeric rating scale ranging from 0
(no pain) to 10 (pain as bad as could be). This approach is
widely used in the pain literature20 and has been shown to
correlate with other measures of pain intensity.21

Pain Interference
Pain interference was measured using the PROMIS

Pain Interference Short Form.23 This is a 6 item measure
that assesses pain impact in key areas of functioning
including day-to-day activities, ability to concentrate, and
social activity. The candidate item pool for the measure
included 644 items collected from interviews with patients,
consultation with pain experts, and a review of published
instruments. The item pool was reduced to 56 items and
responses to all or subsets of these items were obtained
from community and clinical samples (N=14,848). Item
responses were calibrated to an item response theory model
and evaluated for model fit, differential item function,
precision, and validity. Forty-one items were retained from
the 56 item pool. The pain interference short form was then
generated by selecting a subset of 6 items with good psy-
chometric properties (eg, high discrimination) that also,
cumulatively, represented the content of the full bank.
Therefore, for example, there are items that ask about pain
interference on both cognition and physical function and
on daily activities and social relationships. Respondents are
asked to reference the past 7 days in responding. Items
include “How much did pain interfere with your enjoyment
of recreational activities?” and “How often did pain keep
you from socializing with others?” The 5 response catego-
ries range from “not at all” to “very much.”

Items had good fit to the item response theory model,
were strongly unidimensional, and differential item function
had negligible impact on scores. Scores provided substantial
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information across levels of pain and exhibited excellent
construct and known group validity.

Other Measures
In addition to pain measures, participants completed

measures of other secondary symptoms (eg, fatigue, phys-
ical function, mobility, depression, and sleep and wake
function) and health conditions (eg, recent relapse, skin
problems, urinary tract infection) that are not the focus of
this paper.

Procedures
We recruited participants using several strategies.

Invitations (n=1692) were sent to potential individuals
who participated in previous University of Washington
Studies through the University of Washington Disability
Registry (n=398), the University of Washington Center
on Outcomes Research in Rehabilitation (n=473), and
through disability-specific registries (Northwest Regional
Spinal Cord Model Systems and the University of
Rochester Neuromuscular Disease (NMD) Research Reg-
istry, n=375). Some participants responded to web and
print advertisements (n=795) posted in clinics and with
disability support organizations (National MS Society,
Post-Polio Health International, Muscular Dystrophy
Foundation). Other participants were referred to the study
by friends or family members.

We mailed surveys to all eligible and interested partic-
ipants (n=2041) along with a postage paid return envelope.
Reminder letters were sent 3 to 6 weeks after the survey was
mailed to those who had not yet returned their survey.
Research assistants reviewed returned surveys (n=1877) for
missing data and made up to 3 follow-up calls to retrieve the
data. All participants were sent a check for $25 after their
survey was returned. All procedures were approved by the
University of Washington Institutional Review Board and
informed consent was obtained from all participants.

Of the 1877 surveys that were returned (91% response
rate), 15 were excluded because of lack of signed consent,
lack of valid diagnosis of disability, return of survey after
the dataset was finalized, or participant request to withdraw
from the study. The remaining 1862 surveys were included
in the final dataset (MD=340, PPS=446, MS=584,
SCI=492). Of the 1862, 1128 (60.5%) were recruited from
the disability registries, with the remaining 734 (39.5%)
recruited from web and print advertisements.

Of the total potential sample of 1862 individuals, 1857
completed ratings of pain severity and were included in the
present study. The PROMIS pain interference short form
items were then administered to 910 randomly selected par-
ticipants from this pool (MD=171, PPS=218, MS=282,
SCI=239).

Data Analysis

Descriptive Analyses
For descriptive purposes, we computed means and SDs

of the demographic and disability-related variables, including
pain severity. These are presented in Tables 1 and 2.

Hypothesis Tests
To test the hypothesis that mean pain interference

scores reported in each clinical population would exceed the
mean of the PROMIS normative sample, we used one-
sample t tests to compare the scores in our samples to the
overall national PROMIS mean. Specifically, we compared

mean pain interference scores for each clinical sample
against a test value of 50, the US population mean was not
adjusted for age. To account for the 4 comparisons (one for
each disability group), we used a Bonferroni correction,
yielding a corrected a value of 0.125 (0.05/4).

To test our hypothesis that reported pain interference
levels in different age ranges would be higher in our clinical
samples, we calculated PROMIS age cohort means based on
the PROMIS norming sample.22 PROMIS general pop-
ulation means have been published elsewhere. However,
subnorms for different age cohorts were not calculated as a
part of the PROMIS effort. Descriptive statistics for different
subgroups were published but these were not adjusted based
on the 2000 US census. Therefore, we calculated PROMIS
age cohort means using the PROMIS norming sample.20 This
allowed us to test our hypothesis that reported pain inter-
ference levels in different age ranges would be higher in our
clinical samples. This was accomplished by calculating the
pain interference mean and SF of the overall norming sample
(N=3036) and linearly transforming these scores to a
T-score metric (mean=50; SD=10). The sample was then
subdivided into age-based cohorts (18 to 34, 35 to 44, 45 to
54, 55 to 64, 65 to 74, and 75 and up).

We compared our data to the PROMIS age-based
means. As an example, the PROMIS 18- to 34-year-old age
cohort had a mean pain interference level of 47.8. There-
fore, we used this value as a comparison point for all 18- to
34-year-old individuals in the present study using a one-
sample t test. For all comparisons, we used a conservative a
value for significance of P< 0.01. For the PPS sample,
insufficient data were available for persons who were <45
years of age (N=1). Therefore, only 4 t tests were con-
ducted in the PPS sample. To describe the relationship
between chronological age and pain interference in our
clinical populations, we used linear regression to estimate
both the linear and curvilinear relationships between these
variables.

RESULTS

Participants
Demographic information. Disease status and demo-

graphic information is presented by the disability group
in Table 1. Most participants in the present study were
whites (97.7%) and middle aged (M age=53.3). The mean
time of living with a disability was 15.2 years.

Pain Severity
Table 2 reports the mean levels of pain reported by

each disability group, as compared with the PROMIS
national sample mean of 2.4. Consistent with the data from
earlier studies,12 all disability groups reported a higher
mean pain than did the normative sample. These data are
displayed in Figure 1.

Pain Interference
Table 3 reports the means and SDs of pain interference

levels by the disability group as compared with PROMIS
age cohort means. These data are displayed graphically
in Figure 2.

Overall, individuals with disability reported more
pain-related interference than did individuals in the general
US population. However, the magnitude of the difference
varied somewhat by the disability group, with individuals
with PPS reporting the greatest mean difference, followed
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by individuals with SCI. On average, individuals with dis-
ability were 0.58 SDs higher in pain interference than the
national sample.

Age Comparisons

Regression
To describe the relationship between pain interference

and chronological age in our clinical populations, we per-
formed regression analyses to estimate both the linear and
curvilinear (quadratic) relationships between chronological
age and pain interference scores. Overall, the effect of age
on pain interference, both linear and quadratic, was very
modest (all rs<0.10). Although some results suggested
that further study was warranted (eg, there was a trend
towards a curvilinear relationship between age and pain
interference in individuals with SCI), no b’s were significant
after performing a Bonferroni adjustment to control for
multiple comparisons (eg, 0.05/8 or P<0.00625).

Age Cohort Analyses
Table 3 presents the results of the one-sample t tests

comparing age cohort means within each clinical sample to
the PROMIS age-specific norms for pain interference. For

descriptive purposes, the same data are presented for pain
severity in Table 2.

The pattern in the normative data (from PROMIS)
suggests a pattern of pain interference that is highest in
midlife and drops off in what we would normally think of as
the “postretirement” and older age periods (65 to 74 and
75+). This is consistent with a larger literature that
describes decrease in pain interference in the young and
middle aged.23,24

A similar pattern was evident in our sample of indi-
viduals with disabilities, with the notable exception that for
3 disability groups (NMD, PPS, and MS), pain interference
remained quite high and significantly higher than national
norms in what we would ordinarily refer to as the
“postretirement” period (ie, age 65 to 74; Fig. 2). Further,
each disability group demonstrated a unique pattern of
pain interference across the age cohorts.

In SCI, self-reported levels of pain interference were
higher than the national mean from young adulthood
through middle age. Younger individuals with SCI reported
similar levels of pain interference during younger and
middle adulthood (35 to 44, 45 to 54, and 55 to 64). Indi-
viduals from older cohorts reported levels of pain that were
slightly lower than their middle aged counterparts, at

TABLE 1. Selected Demographic Characteristics

n (%)*

Characteristics

Muscular Dystrophy

(N=171)

Multiple Sclerosis

(N=282)

Postpolio

(N=218)

Spinal Cord Injury

(N=239)

Gender
Male 76 (44.4) 49 (17.4) 55 (25.2) 163 (68.2)
Female 95 (55.6) 233 (82.6) 163 (74.8) 76 (31.8)

Ethnicity*
African American 1 (0.6) 5 (1.8) 2 (0.9) 18 (7.6)
Asian 0 (0) 0 (0) 3 (1.4) 4 (1.7)
White 167 (97.7) 272 (96.5) 209 (95.9) 212 (89.1)
Hispanic/Chicano 1 (0.6) 4 (1.4) 3 (1.4) 3 (1.3)
Native American 3 (1.8) 2 (0.7) 4 (1.8) 5 (2.1)
Pacific Islander 0 (0) 0 (0) 0 (0) 2 (0.8)
Other 3 (1.8) 1 (0.4) 2 (0.9) 2 (0.8)

Years since diagnosis M
(SD)

15.2 (11.5) 14.7 (9.8) 15.9 (10.5) 16.0 (10.9)

Age mean (Min–Max) 53.3 (20-85) 53.6 (21-83) 66.8 (41-91) 49.8 (21-88)
Level of injuryw
C1–C8 113 (47.3)

(SCI only)
T1–T12 122 (51.1)
L1–L5 32 (13.4)
S1–S3 3 (1.3)

MS type*
Relapsing/remitting 152 (54.7)
Primary progressive 37 (13.3)
Secondary progressive 64 (23.0)
Progressive relapsing 25 (9.0)

NMD typew
Limb-girdle 4 (2.3)
Myotonic dystrophy 93 (54.4)
Facioscapulohumeral
dystrophy

75 (43.9)

Spinal muscular
atrophy

2 (1.2)

Other 6 (3.5)

*Numbers may not add to total because of missing data.
wNumbers may add up to larger than total because of the option for selecting multiple answers.
NMD indicates neuromuscular disease.
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around 0.6 SD greater than the PROMIS norm. Differences
from national PROMIS data were not significant over the
age of 65, but the small sample size of individuals with SCI
in these age bands makes results more difficult to interpret.

In NMD, mean pain interference levels were 0.43 SD
higher than the national mean (Table 3). However, the
pattern of pain interference was quite variable. Individuals
with NMD from ages 35 to 44 reported levels of pain
interference that were essentially the same as the PROMIS
age cohort mean. In contrast, larger differences were
obtained for those in young adulthood (18 to 34) and the
youngest band of older adulthood (65 to 74), during which
individuals with MD were approximately 0.4 SDs higher
than the PROMIS age cohort mean.

Similar to what was seen in NMD, middle aged indi-
viduals with MS reported high levels of pain interference.
However, the report of pain interference did not decline for
those in the 65- to 74-year-old cohort, where it was nearly
0.7 SD higher than the national mean.

Finally, those with PPS demonstrated a slightly dif-
ferent pattern of pain interference than did any other
group. For these individuals, pain interference was sig-
nificantly higher than the US mean from ages of 46 to 64 (at
around 0.8 SD greater than the PROMIS age cohort mean)
and remained high in young-old (65 to 74) and middle-old
(75+) cohorts. In fact, for these older PPS age cohorts,
reported mean pain levels were the highest observed in any
disability group (0.88 SD above the PROMIS age cohort
mean).

By way of clinical interpretation, the minimum clinically
important difference (MCID) for PROMIS interference
measures have been reported as ranging from 4 to 6 points in
persons with serious medical conditions.25 In our sample, the
overall (across age) differences between the pain interference
score in persons with disabilities versus the PROMIS nor-
mative sample would meet this MCID criterion for all dis-
ability groups. Looking more specifically at the age bands
within disability groups, we see that wherever a statistically
significant difference occurred, it met the criteria for MCID
(with differences ranging from 4.0 to 8.3 points). There was
only one exception—for people with MS, the differences from
PROMIS means from 45 to 54 and 55 to 64 ranged from 2.5
to 3.1; these would be considered statistically significant but
not clinically important by this criterion.

DISCUSSION
Chronic pain can create considerable interference for

adults aging with disabilities. From the general aging liter-
ature, we know that chronic pain in older adults is associated
with sleep disturbance,26 decreased social functioning,27

increased health care utilization and cost,28 disability/func-
tional dependence,29,30 and increased negative affect.31,32

Although pain and pain interference have been described in
various disability groups,12 to our knowledge, this is the first
major survey study to use a standardized measure to compare
rates of pain interference reported by people with a disability
to a large sample from the general population.

TABLE 2. Results of t Tests Comparing Mean Pain Severity Scores to PROMIS US Population Norms, by Age Cohort and Disability Group

95% Confidence Interval

of the Difference

Age Range

US Population

Mean

Disability

Group

Sample

Mean (SD) n t
Probability

(1�Tailed) Lower Upper

All ages 2.4 MD 3.3 (2.6) 338 6.6 <0.001 0.66 1.2
MS 3.1 (2.5) 583 6.5 <0.001 0.48 0.89
PPS 4.3 (2.5) 445 16.1 <0.001 1.6 2.1
SCI 4.3 (2.5) 491 17.0 <0.001 1.7 2.2

18-34 1.9 MD 3.3 (2.9) 33 2.7 P<0.05 0.36 2.4
MS 2.2 (2.2) 26 0.7 NS �0.61 1.2
PPS* — — — — — —
SCI 3.9 (2.5) 79 7.2 P<0.001 1.5 2.6

35-44 2.4 MD 2.7 (2.7) 43 0.7 NS �0.6 1.1
MS 2.9 (2.6) 77 1.7 NS �0.1 1.1
PPS* — — — — — —
SCI 4.3 (2.6) 90 7.1 P<0.001 1.4 2.5

45-54 2.9 MD 3.8 (2.4) 102 3.5 P<0.001 0.37 1.3
MS 3.4 (2.6) 177 2.7 P<0.01 0.14 0.91
PPS 6.0 (2.1) 13 5.3 P<0.001 1.8 4.3
SCI 4.8 (2.5) 126 8.6 P<0.001 1.4 2.3

55-64 2.8 MD 3.3 (2.5) 95 1.8 NS �0.0 1.0
MS 3.0 (2.4) 204 1.1 NS �0.15 0.52
PPS 4.7 (2.4) 171 10.1 P<0.001 1.5 2.2
SCI 4.4 (2.5) 125 7.0 P<0.001 1.1 2.0

65-74 2.4 MD 3.4 (2.6) 53 3.0 P<0.01 0.3 1.8
MS 3.1 (2.5) 84 2.7 P<0.01 0.2 1.3
PPS 3.8 (2.5) 171 7.3 P<0.001 1.0 1.8
SCI 4.2 (2.7) 53 5.1 P<0.001 1.1 2.6

75 and up 2.2 MD 2.3 (2.9) 12 0.05 NS �1.8 1.9
MS 2.6 (2.5) 15 0.6 NS �1.0 1.8
PPS 4.2 (2.4) 89 8.2 P<0.001 1.5 2.5
SCI 3.4 (2.9) 16 1.7 NS �0.3 2.8

*n<2.
MD indicates muscular disease; MS, multiple sclerosis; PPS, postpolio syndrome; SCI, spinal cord injury.
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Although the literature on pain and aging is nuanced
and complex and involves many medical and social factors
(for excellent reviews, see Gibson and colleagues33,34), our
findings regarding pain severity are generally consistent
with the larger literature on chronic pain in nondisabled
people.35 Speaking broadly, it appears that while the
prevalence of pain tends to increase with age (perhaps
reaching a plateau around age 70), the degree to which pain
interferes with mood and activities varies considerably
across the lifespan based on life context and environmental
demands. Pain interference may spike during midlife, in
conjunction with myriad daily hassles and demands of that
period. Accordingly, pain interference (and quality of life in
general) in persons with chronic pain tends to improve
during the postretirement period,23,24,36,37 perhaps because
of decreases in life hassles and time demands after retire-
ment,38 changes in attitudes about pain in one’s life con-
text,39,40 and adaptation to pain over time with increasing
age and experience.41

Findings from the present study are consistent with
these observations about the general nondisabled population
in that chronic disability pain seems to have its greatest
impact during middle adulthood, from an age of approx-
imately 45 to 65 years. However, in contrast to what is
reported in nondisabled older adults, our results suggest that
the “postretirement bonus” in pain interference may not be
present for some individuals with disability. Rather, it seems

that for at least 3 disability groups (NMD, PPS, and MS),
pain may continue to create significant interference in daily
activities from age 65 to 74, and in the case of PPS, these high
levels of pain interference continue well into old age.

Interestingly, the effect observed in pain interference
does not seem to depend on an increase in pain severity. In
all but the PPS sample, older age cohorts reported lower
levels of pain severity. It appears that whatever pain does
exist (even if decreasing slightly over time) exerts a stable or
increasing demand on individuals with disabilities as they
age. Again, this is in contrast to the normative population
where aging appears to provide some relief in terms of both
pain intensity and pain interference.

Although we can only speculate as to why pain inter-
ference remains higher than compared with PROMIS age
cohort means, in the “postretirement” periods for people
with disabilities, it may be that the pain-related interference
described by the general US population refers more to
problems in employment and socializing, both of which
usually change after leaving the workforce. For individuals
with disabilities, “interference” also may impact more basic
tasks such as movement and toileting, and these would not
change in response to the retirement or other normative
experiences of older adulthood. It is also reasonable to
assume that the increase in quality of life seen after retire-
ment age are associated with a planned change in lifestyle
during that age period, which might include things like a

FIGURE 1. Pain severity scores by sample, age cohort, and disability group. *Significant difference between disability and comparison

group (a< 0.01). = clinical sample; = PROMIS normative sample
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voluntary exit from the workforce, a reduction in demands
associated with parenting, more control over ones time, etc.
In contrast, for people living with long-standing disabilities,
retirement is rarely truly voluntary, and many face addi-
tional financial strains associated with increasing health
care costs, greater need for caregiver support, and an
uncertain health outlook. For these individuals, there is
very little decrease in the intensity of environmental
demands in older age, and therefore more room for pain to
interfere with necessary activities.

The findings from this study have important implica-
tions for measurement and treatment of chronic pain prob-
lems in older, disabled individuals. First, our findings suggest
that it is important to measure both pain severity and pain
interference in adults aging with a disability because the 2
constructs appear to provide somewhat different information.
Second, the findings highlight the complex relationship
between pain intensity and pain interference. This makes
targeting pain severity in the elderly particularly challenging.
The most common pain treatments used include opioid
analgesics, many of which produce undesirable side-effects in
the elderly (including constipation, impaired cognition, and
unsteady gait). Although treatment of pain with analgesics

may be helpful for some individuals, the current findings
suggest that interventions designed to minimize pain inter-
ference may also be useful. These might include exercise,
environmental modification, and psychosocial interventions
such as cognitive-behavior therapy or self-hypnosis train-
ing.42–45 Although the efficacy of these interventions on pain
and pain-related interference has been established in the
general population46 and some research suggests that they
may also benefit individuals with disabilities,42–44,47 further
work is needed to adapt and test these interventions in the
disabled elderly.

Study Limitations
This study has a number of limitations. Most impor-

tantly, the data are cross-sectional. Although we have offered
some speculations regarding the “course” or “trajectory” of
pain and pain interference across the lifespan in persons with
disability, these observations must be seen as preliminary, as
they cannot be supported by repeated measurement over time.
Longitudinal studies of pain and disability across the lifespan
are indicated. In addition, individuals in our study were drawn
from a convenience sample including a registry maintained at
the University of Washington of individuals with disabilities

TABLE 3. Results of t Tests Comparing Mean Pain Interference Scores to PROMIS US Population Norms, by Age Cohort and Disability
Group

95% Confidence Interval

of the Difference

Age Range

US Population

Mean

Disability

Group

Sample

Mean (SD) n t
Probability

(1�Tailed) Lower Upper

All ages 50.0 NMD 54.3 (8.8) 171 6.4 <0.0001 3.0 5.6
MS 54.1 (9.1) 281 7.6 <0.0001 3.1 5.2
PPS 58.0 (7.9) 218 15.0 <0.0001 7.0 9.1
SCI 56.8 (8.3) 238 2.7 <0.0001 5.7 7.9

18-34 47.8 NMD 53.1 (7.9) 17 2.8 P<0.05 1.2 9.4
MS 48.7 (8.9) 12 0.33 NS �4.8 6.5
PPS* — — — — — —
SCI 54.5 (7.9) 35 5.1 P<0.001 4.1 9.5

Combined 53.1 (8.2) 64 5.1 P<0.001 3.2 7.3
35-44 50.1 NMD 49.1 (9.1) 19 �0.5 NS �5.4 3.4

MS 52.4 (9.7) 43 1.55 NS �0.7 5.3
PPS* — — — — — —
SCI 57.6 (7.7) 47 6.7 P<0.001 5.3 9.8

Combined 54.2 (9.3) 110 4.6 P<0.05 2.3 5.9
45-54 51.9 NMD 57.5 (7.6) 48 5.2 P<0.001 3.5 7.8

MS 55.0 (8.9) 92 3.4 P<0.001 1.3 5.0
PPS 59.9 (10.9) 7 1.9 P=0.10 �2.1 18.1
SCI 57.4 (7.1) 60 6.0 P<0.001 3.7 7.3

Combined 56.5 (8.2) 208 8.0 P<0.001 3.4 5.7
55-64 51.6 NMD 53.2 (9.8) 51 1.2 NS �1.1 4.4

MS 54.1 (9.0) 94 2.65 P<0.01 0.6 4.3
PPS 59.9 (7.0) 86 11.0 P<0.001 6.8 9.8
SCI 57.5 (9.3) 71 5.3 P<0.001 3.7 8.1

Combined 56.4 (9.1) 302 9.2 P<0.001 3.8 5.8
65-74 49.9 NMD 54.8 (8.0) 30 4.9 P<0.01 1.9 7.9

MS 56.5 (8.0) 34 4.8 P<0.001 3.8 9.4
PPS 55.7 (8.2) 87 6.6 P<0.001 4.1 7.5
SCI 55.2 (9.3) 21 2.6 P<0.05 1.0 9.6

Combined 55.6 (8.2) 172 9.2 P<0.001 4.5 7.0
75 and up 49.7 NMD 54.9 (7.8) 5 1.5 NS �4.5 14.9

MS 51.8 (11.6) 7 0.47 NS �8.7 12.8
PPS 58.5 (7.3) 37 7.3 P<0.001 6.3 11.2
SCI 54.6 (9.4) 5 1.2 NS �6.8 16.6

Combined 56.9 (8.3) 54 6.4 P<0.001 4.9 9.4

*n r5.
NMD indicates neuromuscular disease; MS, multiple sclerosis; PPS, postpolio syndrome; SCI, spinal cord injury.
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and other registries and national disability-specific organ-
izations. These individuals may not be representative of the
populations of persons with MS, SCI, MD, or PPS. The same
may be said of race and ethnic group; the sample included in
the present study were >97% whites versus 74% whites in the
PROMIS normative sample. Given that race and ethnicity
have been associated with the report of pain,48 this presents a
potential confound in the interpretation of our results. Repli-
cation of this survey in additional samples of persons with
disabilities, and especially in individuals from minority racial
and ethnic backgrounds, would establish whether our results
are generalizable. Sample size was sometimes an issue in the
age by disability cells, with 4 cells having n’s<20. Although
only one of these (people over age 75, with SCI) contained a
difference large enough to suggest the possibility of type II
error, such small sample sizes are inherently unstable and
interpretation of these 4 cells must be made with caution.
Finally, we were unable to determine whether the pain indi-
viduals experienced was primarily linked to disability (eg,
neuropathic pain from SCI) or to other painful processes that
are more prevalent in later adulthood (eg, osteoarthritis). This
limited our ability to draw conclusions about “disability pain”
versus pain from other sources.

CONCLUSIONS
Despite the study’s limitations, the findings indicate

that individuals with disability experience higher levels of

pain interference than individuals who do not have a dis-
ability, a finding likely related to the fact that pain is more
common and more severe in individuals with disabilities.
The findings also indicate that the effects of pain on activ-
ities vary as a function of age, with different age-related
effects across each disability group.

The average age of individuals with disability is increas-
ing. With this shift in the demographics of disability, we can
anticipate greater prevalence and impact of secondary health
conditions such as chronic pain. Addressing this problem will
require interventions supported by a multidisciplinary research
effort and must include a better understanding of the ways in
which older, disabled adults experience and manage secondary
health conditions in later life.
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