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Abstract

Rationale: Experimental and neuroimaging studies have
suggested strong associations between dyspnea and pain. The
co-occurrence of these symptoms has not been examined in
community samples.

Objectives: We sought to ascertain the co-occurrence of pain and
dyspnea by self-report in a large cohort of Medicare recipients.

Methods: We analyzed data from 266,000 Medicare Managed
Care recipients surveyed in 2010 and 2012. Dyspnea was defined by
aggregating three questions about shortness of breath (at rest, while
walking one block, and while climbing stairs). Pain was measured
by four questions about pain interference, chest pain, back pain,
and arthritis pain. All measures were dichotomized as high or low/
none. We calculated the co-occurrence of pain and dyspnea at
baseline, and generated logistic regression models to find the
adjusted relative risk (RR) of their co-occurrence, adjusting for
patient-level factors and three potential medical causes of dyspnea
(chronic obstructive pulmonary disease/emphysema/asthma,
congestive heart failure, and obesity). We modeled the simultaneous

development and the simultaneous resolution of dyspnea and pain
between baseline and 2 years.

Measurements and Main Results: Participants with dyspnea
had considerably higher prevalence of pain than those without
(64 vs. 18%). In fully adjusted models, participants with any of the
types of pain were substantially more likely to report dyspnea
than those without these types of pain (high pain interference:
relative risk [RR], 1.99; 95% confidence interval [CI], 1.92-2.07;
chest pain: RR, 2.11; 95% CI, 2.04-2.18; back pain: RR, 1.76; 95%
CI, 1.71-1.82; and arthritis pain: RR, 1.49; 95% CI, 1.44-1.54).
The relative risks of dyspnea developing or resolving at 2 years
were greatly increased (RRs of 1.5 - 4) if pain also developed or
resolved.

Conclusions: Pain and dyspnea commonly occurred, developed,
and resolved together. Most older adults with dyspnea also
reported pain. Medical conditions typically assumed to cause
dyspnea did not account for this association. The most plausible
explanation for the co-occurrence is physical deconditioning.
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A consensus statement from the American
Thoracic Society (ATS) defined dyspnea as “a
subjective experience of breathing discomfort
that consists of qualitatively distinct
sensations that vary in intensity” (1).
Population studies have identified dyspnea in
roughly one-quarter of patients in outpatient
settings, and in one-quarter of adults aged
70 years and over (2, 3). Several models of
dyspnea have been proposed to account
for the experiences attending it, including
air hunger, tightness, a sense of excessive
work of breathing, other sensations, and
affective responses (4). These models
typically distinguish the sensory or
perceptual experience of dyspnea, from
the affective distress caused by it, from
the impact which the symptom causes.
Research has reaffirmed the conclusion of

an earlier ATS consensus statement that
the experience of dyspnea is influenced by
physiological, psychological, social, and
environmental factors (5).

A variety of lines of research have
concluded that dyspnea and pain are strongly
associated. More than 50 years ago it was
suggested that pain could, as a multifactorial
symptom, serve as a model to conceptualize
dyspnea (6). Both are noxious internal
experiences (7), and both may warn of
a threat to the individual’s well-being (1).
The same language is often used to describe
both (4, 8, 9), and they may overlap in the
degree of unpleasantness and intensity (10).
Both may be processed through similar
neurophysiological pathways (11, 12). Some
experimental studies among healthy control
subjects, however, have found that whereas

pain may augment dyspnea, dyspnea does
not seem to augment pain (7, 13).

Despite these many points of overlap,
published studies have not estimated the
co-occurrence of dyspnea and pain in
community samples. The co-occurrence
between dyspnea and pain has particular
relevance for older adults, because both of
these symptoms, and the medical conditions
associated with them, increase in prevalence
during aging. We sought to quantify the
association between dyspnea and four
measures of pain in a large sample of
community-dwelling older adults, with and
without controlling for comorbidities that
may cause dyspnea. The results have
relevance for the epidemiology of both
conditions, for the clinical care of patients
with either or both of them, for theories of

Table 1. Categories used to dichotomize responses for the main outcome (dyspnea) and the predictors (four types of pain), with
number and percentage providing each response at baseline

During the past 4 weeks, how often have you felt

short of breath while sitting or resting?

During the past 4 weeks, how often have you felt

short of breath while walking?

During the past 4 weeks, how often have you felt

Dyspnea* (n, %)

Most of the time (2,398, 0.9%)
All of the time (3,881, 1.5%)

Most of the time (19,274, 7.6%)
All of the time (20,689, 8.2%)

All of the time (23,139, 11.6%)

short of breath while climbing one flight of stairs?

No Dyspnea (n, %)

None of the time (20,1592, 78.9%)
A little of the time (27,757, 10.9%)
Some of the time (19,951, 7.8%)

None of the time (144,589, 57.2%)
A little of the time (37,136, 14.7%)
Some of the time (30,982, 12.3%)
None of the time (119,685, 47.8%)
A little of the time (46,572, 18.6%)
Some of the time (31,271, 12.5%)
Most of the time (23,978, 9.6%)

During the past 4 weeks, how much did pain
interfere with your normal work (including both

work outside the home and housework)?

High Pain Interference (n, %)

Quite a bit (49,954, 19.3%)
Extremely (19,215, 7.4%)

Not High Pain Interference (n, %)

Not at all (74,751, 28.9%)
A little (66,368, 25.7%)
Moderately (48,007, 18.6%)

During the past 4 weeks, how often have you had

chest pain or pressure when resting

Chest Pain or Pressure (n, %)

Most of the time (8,897, 3.5%)
All of the time (5,633, 2.2%)

No Chest Pain or Pressure (n, %)

None of the time (180,813, 71.1%)
A little of the time (32,994, 13.0%)
Some of the time (26,113, 10.3%)

In the past 4 weeks, how often has low back pain
interfered with your usual daily activities (work,

school, or housework)?

Back Pain (n, %)

All of the time (23,314, 9.1%)

Most of the time (27,406, 10.7%)

No Back Pain (n, %)

None of the time (104,035, 40.7%)
A little of the time (52,511, 20.6%)
Some of the time (48,138, 18.8%)

During the past 4 weeks, how would you describe

any arthritis pain you usually had?

Arthritis Pain (n, %)

Moderate (69,627, 27.5%)
Severe (30,475, 12.0%)

No Arthritis Pain (n, %)

None (60,395, 23.8%)
Very mild (43,005, 17.0%)
Mild (49,999, 19.7%)

*A positive response to any of the three questions about shortness of breath was considered to signify the presence of dyspnea.
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aging and health, and for the development
of novel interventions.

Methods

We analyzed data from cohort 12 of the
Medicare Health Outcomes Survey, which
assessed subjective health status among
Medicare Managed Care recipients in 2010,
with follow-up in 2012 (14). Survey
respondents were selected from 382
Medicare Advantage organizations in

the United States. Medicare Advantage
organizations with 500 to 1,200 enrollees
were required to have all of their enrollees
participate. Surveys were mailed to

a random sample of 1,200 enrollees for
Medicare Advantage organizations with
more than 1,200 members. For our
analyses, we used the publically accessible
data file, which included only de-identified
and aggregated data. Because there was
no patient-identifiable information, this
was not considered human subjects
research, and institutional review board
approval was not sought.

Measures
Table 1 shows the measures used to assess
dyspnea and pain. We grouped and
categorized variables to estimate the
co-occurrence of dyspnea and the four
different types of pain. The dyspnea
responses were aggregated and
dichotomized to define presence or absence
of significant dyspnea. If respondents
answered “All of the time” or “Most of the
time” to the questions about sitting or
resting, or walking less than one block, or
if they answered “All of the time” to the
question about climbing stairs, they were
categorized as having dyspnea. Those who
made any other responses were considered
not to have dyspnea. If fewer than two of
these three questions were answered, the
respondent’s response was considered
missing. Because there were different
response options for the pain variables, we
dichotomized these rather than analyzing
them as continuous measures. For all four
pain items, we defined a high degree of pain
as a response of the highest or second-
highest degree (interfering quite a bit or
extremely; interfering all or most of the
time; and moderate or severe pain).

We selected covariates that are
recognized as causes of shortness of breath,
or that might modify the relationship

892

between dyspnea and pain, or that might
globally influence report of symptoms.
Congestive heart failure was defined by

a single question, “Has a doctor ever told
you that you have congestive health failure?”
A similar yes/no question asked if
respondents had “emphysema, or asthma,
or COPD (chronic obstructive pulmonary
disease).” Smoking was identified by

a question about frequency; those who
reported smoking every day or some days
were considered smokers. Obesity was
identified by self-reported weight and
height, and those with a body mass index
greater than 30 kg/m* were defined

as obese; all others were considered
nonobese. Depressive symptoms, which
may influence symptom reporting (15),
were identified with a single yes/no
question, “In the past year, have you had
2 weeks or more during which you felt sad,
blue or depressed; or when you lost interest
or pleasure in things that you usually cared
about or enjoyed?” Significant functional
impairments, which may co-occur in
individuals with poor health, were assessed
using six questions about activities of daily
living (ADLs): bathing, dressing, eating,
getting in or out of chairs, walking,

and using the toilet. Each question

asked, “Because of a health or physical
problem, do you have any difficulty doing
the following activities without special
equipment or help from another person?”
The response categories were “No, I do not
have difficulty,” “Yes, I have difficulty,”
and “T am unable to do this activity.” Those
who made either of the latter two responses
for any of the six activities were considered
to have an ADL impairment.

Other covariates included age
(dichotomized as less than 75 yr of age or
75 yr or older), sex, education (dichotomized
as less than high school or high school
or more), race (dichotomized as white or
black/African American/other), and
marital status (married or unmarried). Age
and race could not be analyzed in any
smaller categories because the response
fields were aggregated into these groupings
in the public use Medicare Health
Outcomes Survey data set.

Analyses

Using baseline data, we produced
descriptive results for those with and
without dyspnea and with and without pain,
and compared the groups using t tests or
chi-square tests. We then constructed

logistic regression models, with dyspnea
as the dependent variable, and each type
of pain as the independent variable. We
used generalized linear regression with

a log link, Poisson distribution, and
robust variance estimator to calculate
adjusted risk ratios (RRs). The RR
coefficient represents the adjusted
prevalence of dyspnea among those with
the predictor (pain or another factor),
divided by the prevalence of dyspnea
among those without the predictor. The
first model adjusted for sociodemographic
variables, and the second adjusted for
sociodemographic variables and health-
related factors.

We examined the simultaneous
development or resolution of dyspnea and
each of the pain types between baseline and
2 years. The same questions were repeated
at both time points, and we used the same
definitions of pain and dyspnea in Table 1.
Among those who had neither dyspnea
nor one of the specific types of pain at
baseline, we calculated the percentages
developing dyspnea, pain, or both. Among
those who had both dyspnea and pain at
baseline, we calculated the percentages
with resolving dyspnea, pain, or both. We
calculated the adjusted RRs of dyspnea
developing or resolving if each type of pain
also developed or resolved. To ascertain
if the co-occurrence was independent of
differences in respondent characteristics,
we controlled the same sociodemographic
variables and health-related factors as
described previously. For the sake of
comparison, we also calculated the
adjusted RRs for developing or resolving
dyspnea in the setting of developing or
resolving lung disease (emphysema,
asthma, or COPD) or congestive health
failure (CHF), adjusting for the same
variables as described previously.

Respondents who did not answer more
than one of the dyspnea questions at
baseline were excluded. Each of the four
pain analyses was considered separately,
with no exclusion or modification based on
failure to respond to other pain questions at
baseline. For the analyses of development
and resolution, we included only participants
who had measurements at both baseline
and 2-year follow-up. Because a large
number of participants switched Medicare
plans during the 2-year interval, and
information about death was available only
if the participant was still enrolled, we
did not attempt to impute missing data.
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Table 2. Baseline and follow-up characteristics of groups with and without dyspnea

No Dyspnea (Baseline n =
201,959, Follow-up n = 94,021)

Dyspnea (Baseline n = 43,816,
Follow-up n = 19,411)

Entire Group (Baseline n =
245,775, Follow-up n = 113,432)

Age 75 yr or over

Female

White

Less than high school
education

Married

Emphysema, asthma, or
COPD

Congestive heart failure

Obese (BMI > 30)

Current smoker

Any impairment in activities of
daily living

Depressed in last year

High pain interference

Chest pain or pressure at rest

Back pain

Arthritis pain

38% (37%)
56% (57%)
81% (83%)
25% (22%)
56% (58%)
12% (12%)

7% (6%)

25% (24%)
11% (10%)
31% (28%)

21% (19%)
18% (18%)
2% (2%)

13% (12%)
33% (33%)

37% (37%)
62% (63%)
72% (76%)
40% (44%)
42% (44%)
42% (43%)

25% (25%)
46% (45%)
19% (17%)
83% (72%)

56% (47%)
64% (64%)
23% (21%)
50% (49%)
67% (68%)

38% (37%)
57% (58%)
79% (82%)
28% (25%)
54% (55%)
17% (17%)

10% (10%)
28% (28%)
12% (11%)
40% (36%)

28% (24%)

26% (25%)
6% (5%)
19% (19%)
39% (39%)

Definition of abbreviations: BMI = body mass index; COPD = chronic obstructive pulmonary disease.
All P values for the difference between groups were less than 0.001, except for age category, for which P = 0.37.

We analyzed the data with Stata IC,
version 11.2 (StataCorp, College Station, TX).

Results

The overall potential sample size for cohort
12 of the Medicare Health Outcomes Survey
was 487,861. Of these, 245,775 respondents
answered all of the dyspnea questions and at
least one pain question, an overall response
rate of 50.3%. A total of 43,816 participants
(18%) reported dyspnea as defined by

the criteria in Table 1. Another 2,518 met
all three of the dyspnea criteria (short of
breath at rest, short of breath while walking,
short of breath while climbing one flight of
stairs), and 21,279 met two of the three
criteria. A total of 1,729 met only the

“at rest” criterion, 13,405 met only the
“walking” criterion, and 4,885 met only the
“stairs” criterion.

The baseline and follow-up
characteristics for participants with and
without dyspnea are shown in Table 2.
There were substantial differences between
groups based on dyspnea status at baseline,
significant at P < 0.001 for all comparisons
except the age category, which did not
differ. Of the participants with dyspnea,
64% reported pain interfering with their
normal work, and 18% of participants
without dyspnea reported this. Of those
with dyspnea, 23, 50, and 67% of
participants experienced chest pain, back

pain, and arthritis pain, respectively, as
opposed to 2, 13, and 33% of participants
without dyspnea. Of participants with
dyspnea, 83% experienced at least one ADL
impairment, compared with 31% without
dyspnea. Of participants with dyspnea, 56%
reported having been depressed in the last
year, compared with 21% without dyspnea.
There were 113,432 participants who
completed the dyspnea questions at 2-year
follow-up (a 74.4% response rate from

baseline, after accounting for those who
died). The characteristics of each of
the groups at follow-up did not differ
significantly from the characteristics at
baseline.

Table 3 shows the adjusted relative
risks for dyspnea given each of the
types of pain. After we adjusted for
sociodemographic factors, the RRs for the
co-occurrence of dyspnea were 4.82 (95%
confidence interval [CI], 4.73-4.91) for

Table 3. Adjusted relative risk ratios for co-occurrence at baseline of dyspnea with four
types of pain and other covariates

Relative Risk*' (95% Cl) Relative Risk™ (95% CI)

Pain
High pain interference 4.82 (4.73-4.91) 1.99 (1.92-2.07)
Chest pain 4.75 (4.67-4.82) 2.11 (2.04-2.18)
Back pain 3.91 (3.84-3.98) 1.76 (1.71-1.82)
Arthritis pain 3.06 (3.00-3.12) 1.49 (1.44-1.54)
Other covariates
Emphysema, asthma, or COPD 3.39 (3.33-3.45) 2.16 (2.10-2.23)
Congestive heart failure 2.99 (2.94-3.05) 1.59 (1.54-1.64)
Obesity 2.08 (2.02-2.14) 1.37 (1.34-1.41)
Smoking 1.50 (1.47-1.53) 1.09 (1.05-1.13)
Any ADL impairment 7.26 (7.08-7.45) 3.63 (3.46-3.81)
Depression within last year 3.13 (3.08-3.19) 1.52 (1.47-1.57)

Definition of abbreviations: ADL = activities of daily living; Cl = confidence interval; COPD = chronic
obstructive pulmonary disease.

*Each relative risk estimate is for a separate model adjusted for age, sex, race, education, and marital
status. Nonpain variables were adjusted for all the types of pain simultaneously. The pain variables
Were not adjusted for the other pain variables.

TAll relative risks significant at P < 0.001.

*Adjusted for age, sex, race, education, and marital status, and all the other nonpain variables listed.
Nonpain variables were adjusted for all the types of pain simultaneously. The pain variables were not
adjusted for the other pain variables.
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Table 4. Number and percentage of participants without dyspnea or each type of pain at baseline who had developed both at 2-year
follow-up, and the relative risk of developing dyspnea given that pain developed

Patients without Either Dyspnea or
Each Pain/Health Condition at

Baseline* Condition
High pain interference 77,990 2,131 (2.7%)
Chest pain 91,215 1,079 (1.2%)
Back pain 81,801 1,687 (2.1%)
Arthritis pain 62,943 1,608 (2.6%)
Emphysema, asthma, 81,993 941 (1.2%)
or COPD
CHF 86,724 762 (0.9%)

Patients [n (%)] Developing Both
Dyspnea and Pain/Health

Adjusted Relative Risk of
Developing Dyspnea if Pain/
Health Condition Also
Developed (95% CI)™*

4.06 (3.81-4.32)
4.58 (4.14-5.05)
3.26 (3.07-3.46)
2.34 (2.19-2.51)
2.85 (2.65-3.07)

2.60 (2.41-2.80)

Definition of abbreviations: CHF = congestive heart failure; Cl = confidence interval; COPD = chronic obstructive pulmonary disease.

*Includes only participants who did not have either dyspnea or pain at baseline and who also answered questions about dyspnea and pain at 2-year
follow-up. Each of the pain or health conditions was considered separately for defining group inclusion.

TAdjusted for age, sex, race, education, and marital status, obesity, smoking, any ADL impairment and depression; for pain variables, adjusted for
emphysema and CHF; for emphysema and CHF, adjusted for all pain variables simultaneously.

*All relative risks significant at P < 0.001.

high pain interference, 4.75 (95% CI, 4.67-
4.82) for chest pain, 3.91 (95% CI, 3.84-
3.98) for back pain, and 3.06 (95% CI,
3.00-3.12) for arthritis pain (P < 0.001 for
all). After adjusting for the other factors
that might cause dyspnea (emphysema,
asthma, or COPD; congestive heart failure;
obesity; and smoking) or that might
influence symptom reporting or global
health status (depression and ADL
impairment), the RRs for dyspnea were
1.99 (95% CI, 1.92-2.07) for high pain
interference, 2.11 (95% CI, 2.04-2.18) for
chest pain, 1.76 (95% CI, 1.71-1.82) for
back pain, and 1.49 (95% CI, 1.44-1.54)
for arthritis pain (P < 0.001 for all).

Of those who did not have either
dyspnea or each of the types of pain at
baseline, 7% developed dyspnea at 2-year
follow-up. Of this group, 11% developed
high pain interference, 2% developed chest
pain, 8% back pain, and 18% arthritis pain.
As seen in Table 4, after adjusting for all
the sociodemographic and health-related
variables, the RRs for the simultaneous
development of dyspnea with pain
(compared with developing dyspnea without
pain) were 4.06 (95% CI, 3.81-4.32) for high
pain interference, 4.58 (95% CI, 4.14-5.05)
for chest pain, 3.26 (95% CI, 3.07-3.46)
for back pain, and 2.34 (95% CI, 2.19-2.51)
for arthritis pain (P < 0.001 for all).

Among those who already had both
dyspnea and one of the types of pain at
baseline, the dyspnea resolved in 32% of
cases. High pain interference resolved in
23% of cases, chest pain in 59%, back pain
in 28%, and arthritis in 19% of cases. As seen
in Table 5, after adjusting for all the
sociodemographic and health-related
variables, the RRs for the simultaneous
resolution of dyspnea with pain (compared
with dyspnea resolving without pain
resolving) were 1.81 (1.70-1.92) for high
pain interference, 4.14 (2.74-6.23) for chest
pain, 1.91 (1.78-2.04) for back pain, and
1.54 (1.45-1.64) for arthritis pain (P <
0.001 for all). These risks were comparable

Table 5. Number and percentage of participants with both dyspnea and each type of pain at baseline who resolved one or both
symptoms at 2-year follow-up, and the relative risk of resolving dyspnea given that pain resolved

Patients with Both Dyspnea and
Each Pain/Health Condition at

Patients (%) with Both Dyspnea
and Pain/Health Condition

Relative Risk of Dyspnea
Resolving if Pain/Health

Baseline* Resolving Condition Also Resolved
(95% CI™*
High pain interference 9,778 1,176 (12.0%) 1.81 (1.70-1.92)
Chest pain 3,774 878 (26.0%) 4.14 (2.74-6.23)
Back pain 7,814 1,102 (14.1%) 1.91 (1.78-2.04)
Arthritis pain 10,581 1041 (9.8%) 1.54 (1.45-1.64)
Emphysema, asthma, 6,576 471 (7.2%) 2.21 (2.02-2.41)
or COPD
CHF 3,402 370 (10.9%) 1.68 (1.50-1.87)

Definition of abbreviations: CHF = congestive heart failure; Cl = confidence interval; COPD = chronic obstructive pulmonary disease.

*Includes only participants who had dyspnea and pain at baseline and also answered questions about dyspnea and pain at 2-year follow-up. Each of the
pain or health conditions was considered separately for defining group inclusion.

TAdjusted for age, sex, race, education, and marital status, obesity, smoking, any ADL impairment and depression; for pain variables, adjusted for
emphysema and CHF; for emphysema and CHF, adjusted for all pain variables simultaneously.

*All relative risks significant at P < 0.001.
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to or greater than the relative risks of lung
diseases (emphysema, asthma, or COPD)
or CHF developing or resolving along with
dyspnea.

Discussion

Using three questions about shortness of
breath in a large sample of older American
adults, we found that 18% of those surveyed
endorsed dyspnea, which is consistent with
other community samples. Much of the
dyspnea was not associated with the clinical
or pathophysiologic diagnoses commonly
thought to underlie dyspnea or breathing
discomfort (lung disease, congestive

heart failure, obesity, and smoking). At
baseline, participants with dyspnea had

a considerably higher prevalence of high
pain interference, chest pain, back pain,
and arthritis pain than those without
dyspnea. The adjusted relative risks for the
co-occurrence of dyspnea and pain were,
in models adjusted for sociodemographic
and health-related characteristics,
comparable to or even higher than the
relative risks for the co-occurrence of
dyspnea and the causes commonly assumed
to underlie it.

Our findings are consistent with much
of the research about similarities in the
affective experiences of pain and dyspnea, as
well as neuroimaging studies that show
common neural mechanisms in both
processes. Prior research has suggested that
dyspnea and pain have many characteristics
in common (10), but has not quantified
how often, among large populations, pain is
reported along with dyspnea. Our analysis
found that individuals with dyspnea were
considerably more likely than those without
dyspnea to experience pain. For instance,
64% of those with dyspnea reported high
pain interference, compared with 18% of
those without dyspnea. Our analysis of
changes during 2 years of follow-up (Tables
4 and 5) found that the two symptoms
commonly developed or resolved together.
Although this co-occurrence does not
provide evidence for the same affective
experiences or the same neurobiological
mechanisms occurring in dyspnea and
pain, it seems plausible that both may
be facets of a common underlying
experience, and that this may also involve
depression and functional impairments
(as seen in Table 2).

The causes, mechanisms, or
circumstances that might result in
a co-occurrence of pain and dyspnea are
not readily discernable from these results.
It is possible that the same individuals
happened to experience both symptoms,
even if dyspnea and pain were not related
by a common pathway. For instance,
individuals with dyspnea were far more
likely to be obese, to have low education,
and to smoke. Yet although there were
some differences between the groups with
and without dyspnea, controlling for
patient-level factors did not greatly
diminish the degree of co-occurrence of the
symptoms. We also found no evidence that
any of the medical factors commonly
thought to underlie dyspnea (emphysema,
asthma, or COPD; congestive heart failure;
obesity; and smoking) accounted fully for
its co-occurrence with pain, because in
models adjusting for all of these factors
(Table 3) the relative risks from pain
were diminished by only about half, and
remained in the range of 1.5-2 times
relative risk. There may be other diseases
or health states (as outlined in the ATS
consensus statement [1]) that were not
measured in this study that could account
for both symptoms, but none of these are
readily apparent.

Instead, it seems plausible that physical
deconditioning, regardless of disease status,
would cause individuals both to feel short of
breath and to have various types of pain. The
high prevalence (82%) of at least some
degree of ADL impairment among those
who reported dyspnea supports this
explanation. The fact that arthritis pain (not
directly related to the thoracic region)
co-occurred commonly with dyspnea also
suggests that low activity or physical
limitations may be a common factor.

This mechanism could explain how one
symptom leads to the other, because if either
dyspnea or pain by itself discouraged
activity, over time the physical
deconditioning could worsen and thus
increase the likelihood of the other
symptom. This line of reasoning could also
account for the experimental studies that
found that induced dyspnea does not
augment nociception (7). The symptoms
may not cause each other but rather be
consequences of the same underlying
process. Additional research using more
detailed and multidimensional measures
of dyspnea, pain, activity, and physical
performance, over smaller intervals of time,
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could better ascertain the relationship
between dyspnea and pain.

Appreciating the high likelihood that
dyspnea and pain would co-occur may have
clinical relevance in primary care and
specialty care settings. First, in identifying
dyspnea, pain, or both, providers can
investigate and possibly address causes of
physical deconditioning. Second, the two
symptoms seem to have co-occurred
whether or not dyspnea involved any
of the medical causes we examined.

This encourages providers to continue
investigating the patient’s experience of
dyspnea even if they should fail to identify
lung disease, heart disease, obesity, or
other potential causes of dyspnea. This
is a reminder of the physiological,
psychological, social, and environmental
factors that influence dyspnea (5), and the
importance of considering them whether
or not specific medical causes have been
identified for it. Finally, recognizing that
many patients will have both symptoms
simultaneously, and that remission

often occurs synchronously, could help
clinicians to better understand the
patient’s symptoms and functioning and
to select treatments that would be most
likely to provide meaningful benefits for
health and quality of life. Palliative care,
for example, has long argued for more
attention to both dyspnea and pain (16).

It is also possible that dyspnea
and pain might be effectively treated
simultaneously using the same modalities
(17). Opioid analgesics have been
long recognized as a way to reduce
breathlessness (1), but it is possible that
nonopioid analgesics could also help with
subjective shortness of breath. Treatments
targeted to reduce shortness of breath,
such as oxygen, aerobic conditioning, or
pulmonary rehabilitation, might reduce
pain interference or even arthritis or back
pain. To explore these possibilities, there
may be merit in reanalyzing treatment
trials for dyspnea and/or pain, to ascertain
the effects on the other outcomes.

There are several limitations to this
research. First, all the participants were
enrolled in Medicare Managed Care, and
thus may not be representative of older adults
in America or other countries. Even though
the entire sample was large, the sampling
strategy and the low survey response rates
may have under- or overrepresented certain
groups. Second, our method of defining
dyspnea relied on three questions and
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dichotomized participants as having dyspnea
or not. This approach has not been validated,
and there may be different associations if
dyspnea were measured using different
questions, a continuous scale, or different
response categories (18-22). The measure
assessed the frequency of shortness of
breath, but did not quantify the affective
dimension of dyspnea, its degree, or its
effects on activities. For this preliminary
work, we chose to apply a definition that
would have face validity and be easy to
interpret. Third, our measure of assessing
chest pain, a question about “chest pain or
pressure,” was nonspecific, and could be
interpreted by some respondents to mean
shortness of breath or labored breathing.
Fourth, we used only self-report data,
and self-perception of health status may
confound the associations we sought to
measure, for instance by encouraging
people to answer in the affirmative to all
questions about symptoms. Self-report of
diseases in the Medicare Health Outcomes
Survey has nevertheless been found to

be reliable (23).

Fifth, as a result of coding of the
database we were not able to examine age as
a continuous predictor, or specific ethnicity/
race categories. Sixth, in our longitudinal
analyses, there was a 2-year window
between our symptom assessments, and
there may have been considerable

variation during this time. If so,
participants may have undergone episodes
of relapse and remission that were not
captured by this study design. More
frequent independent variation in both
symptoms would, however, mitigate
rather than increase the strength

of apparent associations during
simultaneous incidence or resolution.
Finally, in our analysis of developing and
resolving pain and dyspnea (Tables 4 and
5), there was a significant amount of
missing data; about one-quarter of the
participants who filled out the survey in
2010 and who were still eligible 2 years
later did not complete the survey in 2012.
On the basis of the similarity in groups
defined by dyspnea status between
baseline and follow-up (seen in Table 2),
we assumed that those individuals who
dropped out did not differ substantially
from those remained in the sample. Many
of the losses to follow-up could be
attributed to switching Medicare benefits
plans, which was likely not a result of
health status or symptoms. Because of
data constraints, we did not examine
death separately; about 10% of the sample
died between baseline and follow-up.
Additional research is needed to refine
the temporal and causal associations
between these symptoms, their
associations with mortality, and the

possibility of treating them both
simultaneously.

Conclusions

Four types of pain co-occurred commonly
with dyspnea, both cross-sectionally and
during development or resolution over

2 years. Our findings suggest, in a large
population, that individuals who report
shortness of breath will be likely to
report various types of pain. This adds
to the body of research that has shown
that dyspnea and pain share many
features in common (10), and points to
deconditioning as a plausible common
mechanism underlying both. Recognizing
and exploring the co-occurrence of
dyspnea and pain in clinical settings
could help health care providers to better
understand patients’ experiences, to
select appropriate treatments, and
possibly to treat both dyspnea and pain
simultaneously. Additional epidemiologic,
physiologic, and clinical research is needed
to understand better how aversive
symptoms such as pain and dyspnea

are related and interact. H

Author disclosures are available with the text
of this occasional essay at www.atsjournals.org.
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